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at Driffield, 898 

at Dublio, 2, 821, 788, 806 

at Dudiey, 893, 536, 683, 825 

at Dambarton, 108 

at Damfries, 321 

at Dundee, 618 

at Dunstable, 104, 788 

at Durham, 427 

at Maglescliffe, 808 

at East Barnet, 105, 714, 859 

at Bastbouroe, 818, 566, 607, 788 

at Bast Grinstead, 80, 714 

at Bast Ham, 714, 824, 860 

at East Molesey, 898, 584, 860 

at Ebbw Vale, 288 

at Ecoles, 211, 898, 686, 6 7, 680, 825 

at Eocleston, 924 

at Bdinburgh, 141, 499, 587, 607, 738; 824, 860 

at Kdmonton, 751 

at Egremont, 81, 177 

the I. L. B. System of, 696 

at Elland, 212, 681 

at Enfield, 357, 428, 600 

at Epsom, 108, 924 

at Esher, 104 

Extensions of, 292, 401 

at Fakenham, 211 

at Falkirk, 69, 586, 648 

at Farnham, 635 

at Farsley, 761 

at Felixstowe, 808 

at Filey, 81 

at Finohley, 80, 105, 718, 826 

at Fleetwood, 819 

Free Wiring, Report on, II Kilgour, 808 

at Friern Barnet, 80, 285, 409, 571 

at Frome, 607, 788 

at Fulham, 81, 104, 400, 754, 826, 859 

at Gainsborough, 104 : 

v Gas, 87, 74, 253, 8968 

in Germany, 146, 220, 685, 769 

at w, 140, 142, 211, 269, 283, 410, 438, 475, 
5 63, 859 
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Electric Lighting Lighting (continued) Electric Ligh (continued): 
at Gloucester, 80, 0, C8. 128.213 125, 218. 321, 857, 401, 646, | of Mines, 925 at Sunderland, 70, 600, 586 
934 at Mitcham, or, eto., H. Boot, 453 
at Gillin 891 at Moffat, 556 Patton € 1 
at Golborne, 212, 898 at Monmouth, 141 at Bw 
at Gomersal, 68 at Montros 825 at — v^ 
at Goole, TA 208, 761, 961 at Morecambe, 104, 578 at Swansea, us, 350, 428, 825, 860, 899, 026 
at Gourock, at Morley, 535, 715 at Swindon, 106 
at Grangemouth, 571, 758 at Nairn, at Tamworth, 
at Grantown at Nantwich, 67, 212, 283, 674, 924 at eerie 33, 830, 427. 807 
at Graveesnd, 20 104, 178 at Neath, 67, 64 at Teddington, 106, 427, . Jes, 928 
at Grays, 8571 at Nelson, 177, 409, 861 . Tenders for, see TENDERS WANTED AND AOONPTED 
at Great Horwood, 859 at Newark, 81, 866, 788 at 104 
in Greece, 258 at New Brancepeth, 427 h 8 140, 466 
at Greenock, 211, 984 at Nowburn, 80 , 787, 901 
at Grimsby, 104 at Newbury, 141, 857, 751, 994 at ot Thornhili, 6g 69, 893, 716 
In Guernsey, 152, 301 at Newcastle-ou- ‘Tyne, 256, 588, 828 at Thuristone 176, 898 
at Guildford, 499, 680 at Newoastle-uoder. Lyme, 212 at Tiverton, 84 ` 
at Hackney, 428, 465, 560, 645, 961 at at Howington, 68, § 68, 571 at Todmorden, 648 
at Halifax, 30, 285, 356 at Tonbridge, 67, 896 
at Ham, 141, 524 at Newmarket, 17 at 8 821 
at Hammersmith, 82, 178, 859, 924 at Newport, 894, 571, 681, 859 " at T , 758 
at Ham 05, 142, 218, $48, 898, 429, 400, 671, | at New Swindon, 686 of Trains, 318, 829 
751, 825, 935 at Newton. in-Makerfield, 238 at Tredegar 
at Hampton, 465 lo New Zealand, 925 at Trow , $27, 571, 714, 751 
at Hampton Wick, 288 at Normanton, 607, 714 at Truro, 427, 461 
at Hanley, 31, 820, 466, 824 at Northfleet, 465, 697 at Tuubridge Wells, 213, 284, 637 
at te, 465, at Norton (Malton), 499, 572 at Li doe to 49 
at Harrow, 177, 465, 825 at N „107 at n 
at Harwood, 885 at Nuneaton, 106, 819, 898, 465, 896 at Uxbridge, 1 
at Haslingden, 858 at Oban, 105, 288, 609, 648, 714 of Victoria dan baskcaent, 179, 898 
at Hastipgs, 69, 142, 526, 587, 928 at Oldham, 460, 571 at Wakefield, 30, 69, 571, 897 
at Hawick, 356 at Orms 4 at Walker, 177 464 
at Hebburn, 896 at Otley, at Walmer, eal, 859 
at Helensbur h, 68, 824 at Pad n, 211, 465 at Wallsend, 911, 897 
at Hendon, 6 at Padstow, 80 at Walsall, 60, 106, 249, 284, 427, 464, 578, 714, 897 
at Hereford, 31, 500, 714 at Paignton, 1 108, 715 761 at Walton, 70, 680, 7 58 
at Hestwall, 30 at Paisley, 586 . 609, 648 at Wandsworth, 644 
at Heywood, 427, 572, 828, 897 in Paris, 901 at Warri , 648, 828 
at Hoddesdon, 857, 680, 751 at Partick, 81, 615 G08 at W , 105, Ki 
in Holborn District, 105 at Pateley Bridge W. 


at Holyhead, 680 
of H.A C. Barracks, 607 
at Horsham, 105, 428 


at Hove, 211, 578 

at Huddersfield, 607, 645, 926 

at Huil, 30, 218, 247, 248, 284, 571, 828, 924 
at Hanstanton, 896 

at Hunsworth, 802 

at Huntingdon, 213, 212, 7 

at Ilford, 80 866, 607 im 761, 826, 897 

at Ilfracombe, 80, 859 

at Ilkley, 824 

at Ioce, 427, 571 

in India, 87, 146, 680 

and Insurance Compani-», 903 

at Invorness, 67, 104, 714, 788, 824 

at Islington, 108, 537, 571, 682, 788, 860, 89 7 
in Japan, 867 
at Keighley, 819, 701 

at Kelso, 68, 356 

at Kendal, 211 

at Kensington, 141, 715 783, 825 
at Kew 


at Klog's Lynn, 249, 427, 714, 896 

at King's Norton 680 

at Kingston-on-Thames, 211, 248, 681), 859, 925 

at Kingstown (Ireland) 284 

at Kingswinford, 427 

at Kirkcaldy, 859 

at Kubttlngley, 428, 571 

at Lancaster, 67, 140, 176, 789 

at Largs, 68 

at Larne, 31, 806 

at Launceston, 571 

at Leamiogtou, 80, 67 

at Leeds, 80, 283. 500, 604, 614, 761, 762, 789, 898 

at Leicester, 176, 466. 

at Leigh (Lancs ), 682 

at Leith, 211, 222, 856, 859 

at Lewes, 80, 169 

at Leyton, 859 

at Lichfield, 105, 607, 713, 896 

of Lighthouses, 469 

at Lime house, $0 

at Limerick. 67, 714 

at Littlehampton, 860 
at Live 819, 825, 857, 646 

at Liland ff, 895 

at asg i 140, 820, 789 

at Llanelly, 69, $85 

at Loftus, 104 

and London County Cou-cil, 88, 68 104, 141, 178, 
637, 572, 645, 682, 716, 790, 860, 898 

at Londonde , 678 

of London „ 645 


at Ludlow, 923 

at Lurgan, 856 

at Luton, 140, 2, 1 "Y 789, 924 

at Lymington, 30 

at Lyndhurst, 786 

at Lynton, 89 

a tham And Bb. Annes, 68, 585, 897 

acclesfield, 211, 500, 572 

Si Maidenhead, 211, 423 

at Maidstone, 105, 819, 871, 761 

at Manchester, 70, 1 106, 208, 810, 617, 687, 680, 631, 
666, 671, 714, 764, 813 

at Mansfield, 607, 3 

at Maryport, 140, 819 


at Meltham, 536 
at Melton Mowbray, 104 

Method of for, 861 

and Metecpalltes F288 505 Board, 177 


at Mexborough, 38 ', 856, 7 
at Middlesbro , 802, 587, 715, 859 
unty Couacll, 925 


at Para berton, TT 911, 874 
at Penistone, 140, 249 
at Pens moe, 672 

at Perth, 248, 578 


at Pontypridd, 499, 64 

at Poplar, 141, 464, 400. 515, 571, 648 

at Portsmouth 106, 914 

Provisional Orders, eto., fr, 81, 76, 478, 495, 644, 
at Pudsey, 67, 897 

at Pwllheli, 141. 211 

at Rads 789 

at Rathmines, 283, 820, 366, 714 

at Bhyl, 247 

at mond 8 67, 188 

at Bickmansworth, 501 

at Ripon, 356, 571, 645, 924 

at Rochdale, 69, 140, 247, 427, 571, 644, 860 
at Rochester, 671, 896 

at Romford, 714 

at Rotherham, 214, 357, 859 

at n 571 

at Ro 


11 858, 500 
at St. Andrews s (Fife 

at 8t. Annes, 212, 85 

eG Hau a ), 211, 821, 536, 574 
a George 8 i 

at St. Luke's 

at Bt. Maryle chews: 109, 587, 541, 568, 578, 722, 834. 


861 
at Bt. Pancras, es 218, 346 856, 824 


at Bale, 714, 
at Salford, 806 67, 141, 218, 420, 578, 682 
t Baltburn, 867, 71 714, 4, 824 
at Scarborough 
at Scunthorpe, Se 
S Beaham Harbour, 857 


Selsey, 768 
at Sevenoaks, 2 911, 578, 607, 859 
at Sheffield, 69, 248, 359, 898, 578, 682, 709, 715, 


of Ships, 104, 146, 192, 572, 796 
at Shoreditch, 535 5 


114 
at Shrewsbury, 140, 247, 356 
at Skipton, 681, 188 


at Sleaford, 607 714, 924 


at t Bigo Bib 578 

at Soothill Nether, 427 

at Southampton, 826 

at Southend, 249, 758 

at Southgate, 176, 465, 644, 714 


at Southport, 80, 106, 248 
at South Shields, 388, 896 
at Sowerby ge, 68 
lo i 146 
at Spalding, 68, 211 
at Stafford, 218, , 860 
at 3 76 
at Stanley, 856 
at Stirling, 319 819, 500, 572, 752, 860 
a : 5 
at 8 918, 285, 821 
at 8 „09, 311, 114 630, 869, 881 
at Stoke Newin 4 866, 897 
at Btoke-on-Tren , 
at Stourbridge, 1 
at Stranraer, 68 


at Btratford-on- Avon, 586. 607, 648, 751, 928 
at Stratton and Bude, 644 

506, 587, 5 671 
— Sudbury, 08, pn 865, 585, 571 


at Waterford, 72 

at Watford, 555, 586 

at Wealdstone, 571 

at Wearmouth, 859 

at Wednesbury, 648, 682 

at Wellingborough, 948, 680 

at W n, 140, 466, 'ego 

at West rom wich, 80, 106, 600, 585, 608, 681 


epoo 
at Donon tapir aT 571 
at Whitby, 393 
at Whitechapel, 33, 68, 218, 825 
at Whitehaven, 247, 427, 714, 897 
at Wicklow, 356, 530 
at D, 850, 499, 644, 646, 860 
at W en, 56. 141, 788 
at Wimbledon, 283, 319 
at Wimborne, 104 
at Winchester, 218, 762 
at Windermere, 328 
at Wisbech, 427, 464, 607 
at Wok 
at Wolver hamptoa, 67, 104, 644, 681 
at Wombwell, 9 824 
at Woodford, 6 
at Woolwich, 761, 924 
at Worcester, 891, 499, 587. 607 
at Worksop, 105, 288, 648, 714, 761 
at Wormit, 608 
at Worthing, 88, 608 
at Wrexham, 30 
at Wycombe, 81 
at Yarmouth, 59, 758 
at Yeadon 180 x 821, 898, 860 
at York, 409, 824, 861 


Traction : 
at Aberdeen, w^ de 283, 866, 891, 502, 584, 043, 
$ 


212, 288, 820, 429, 501, 682, 824 


oorington, 891 
by — 76, 147, 400, 472, 507, 580, 705 
at Acton, 29 
of, 794 


Advan 
at Al 802 

in America, 78, 96, 147, 168, 181, 182, 217, 219, 220, 
486, 648, 844, 686, 767, 902 


and Asphalte np iie 290 

at Aspull 

at rei eL EM 8, 860 

in Australia, 87, 40, ur 148, 175, 470, 502, 685, 760, 


790 
in A 109, 217, 794, 809 
e Brakes for, 182 


at Ayr, 66, 247, 804 
aterloo Railway, 702, 717 


Baker-street acd 
at Bardsley 
Barmen Vh ef^ kle Suspended Rall way, 841, 878 


n, 108 
at B [X 210, 716, 749, 920 


Kodagali lort um Railway, 355 

a 

Bills ja 15 36, 75, 108, 101, 140, 178, 214, 760, 762, 
754, 790 


at Bingley, 669 

& y, 

at Birkdale, 584, 821 

at Birkenhead, 1, 802 

at Birkenshaw, 996 

at , 00, 176, 584, 669, 679, 787 
at Birs 

at Blackburn, 


822 
at W r 29, 175, 199, 211, 244, 822, 323, 865, 
at Bolton, 29, 189, 246, 426, 602, 642, 678, 716, 894, 


at Bootle, 716, 822 
at B 29, 189, 176, 246, 610, 717, 804 
at Bowness, 891, 7 16 
at Bradford, 66, 218, 246, 282, 821, 356, 801, 503, 
noe 679, 740, 894 
Brakes for, 18b, 254, 486 
at Branksome, 801, 642 
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at-Brierfield, 822, 569 


at Brighton, 801, 426, 678, 926 

at Bristol, dr b 926 

at Buda 

at B ey, ios 10, 610, 822 

at Burton-on-Trent, 247, 282, 679, 717 


Canada, 500 

at Cardiff, pe 447, 502, 569, 642, 881, 845, 895 

at Carlisle, 

Wilson, Prof., Paper on, 805, 848, 906 

at Castleford and Normanton, 760 

Central London Railway, 108 189, 146, 149, 173, 
175, 21C, 214, 282, 826, 827, 368, 302, 898, 438, 482, 
- 505, 507, 541, 648, 750, 829, 862, 926 

in Ceylon, 577 

lr. Cross and Hampstead Railway, 426, 570, 


at Cheater, 464, 584, 562, 750, 822, 804 

at Cheator-le-Street, 750, 822 

City and South London kallway, 172, 641, 609, 787 
at Cleator Moor, 716, 787 

at Cleckheaton, 717 


„760 
at Colchester, 391, 716, 749, 804. 926 

Committees for, 7 718, 754, 78, 780, 814, 855, 922 
Companies’ Meetings, ss CO MPANIES MENTINGS, 


Companlor Stock and Share List, see each Issue 
Com ' Traffic Receipts, see each Issue 
uit v. Trolley, 195, 385, 237 
Contracts for, see TENDERS WANTED AND 
AOCEPTED 


in 868 

at — 

Corridor v Compartment Cara, 328, 342 
at Coventry, 865 


at on, 176, 608, 760 
at Darliogton, 66, 183, 288, 502, 641, 751, 822 
at Darwer, 210, 821, 891, 634, 641, 822 
Dawson, Mr., British Association Paper, 375 
Derailment Prevention, 434 
at Derby, 2), 66, 175, 210, 246 
at Devonport, 189, 426, 464, 570 
at Dowsabury, 66, 946 
at Dover, 822 
at Dublin, 173, 246, 819 
at Dudley, 149, 211, 301, 502 
at Dundee, 29, 66, 108, 139, 210, 426, 584, 610, 716, 
787, 892, 862 
fo Durham, 139, 822 
at East Han, 502, 685, 859 
60, 584 


at Eccles, 

at Bdinbu 502, 569 

at Erdington, 502, 584, 570, 678, 717 
at her, 426, 


894 
at Falkirk, 463, 534, 642, 926 

at Fieetwood, 29 

at Folkestone, 67, 175, 425, 464, 5 584, 641, 678, 787, 926 
In France, 217, 217, 502, 579, 0 51 


787 
in Germany, 76, 146, 217, 220, 254, 399, 449, 469, 
Led $05, 841, 848, 873, , 908 
M ^ 4 5, 29, 67, 159, 210, 820, ' 468, 584, 678, 
at Glossop, 247, 569 
at Gloucester, 29, 571, 642, 926 
at Gosforth, 
at Gosport, 240, v 717, 786, 828 
a$ Govan, 67, 139, 4 
at Gravesend, 29, 822 
and Great Eastern Railway, aaa 425 
Greatorex, A. W., One's Head, 30 on 
at the Great 


at Halesowen, 282 


, 569, 750, 


at Houghton-le-Spring, 446 

at Huddersfield, 425, 464, 594 

at Hull, 66, 355, "426, 500, "610, 679, 862, 926 
at Huyton, 642, 678 


E 
5 
$ 
re 
$ 
5 


2588.5 
a 


at on- n 159, ^ 610, 749, 787, 821, 
860, ge 


, 609 
$9, 66, 139, 801 
in the Lake bist, à 


246, 484, 612, 749, 787, 822 
s aac 108, 1 , 820 
W., Paper on, 776, 800, 810, 851 
at Leamington, 246, 833, 757, 822, 859 
at Leas 285 822, 855, 425, 534, 760, 752, 787 
$ 3 3 U L 
mr rag etd 
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hlectric oo (oontinued) : 


at Leigh, 570 

Letter- Boxes on oe 865, 865 
at Levenshulme, 822 

at Lawisham, 


584 
Lifeguards for, 602, 610, 649 
Ligh t ermal dr n see Light Rall ways 
incolp, 29 

at Tieclsberough, 609 

at Little Lever, 502, 823 

at Liv. dl, 29, 66, 189, 147, 178, 245, 825, 855, 380, 
684, 569, 618, 649, 749, 822 853, 895, 901, 926 

at Llandudno, 609° 

at Liaoelly, 865, 679 

Locomotives for, 442. 492 

and London County UConn: Il. 53, 64, 110, 134 189, 
169, 175, 210, 425, 464. 534, 560, 672, 610. 641 642, 
678, 679, 751, 775, 885 

London Rallways Pr. jected, 804 

London United l'ramways “chome, 75, 108, 216, 891, 
894, 483, “I 585, 786, 787, £82 

at Longton, 21 

at Louth, 391 

at Lowestoft, 584, 609, 641, 760, 822 

at Lyndhurst, 29 

at Lytham, 678 

Maguetic Field Produce! by, 899 

at Maidstone, 175, 392, 619 

at Manchester, 99, 175 390. 502, 570, 609, 642, 679. 
788, 822, M 901, 926 


and Middl-sex ouuty « vancl), 29, 926 
on Mont Blauc, P. opused Live, 8:9 
at Morecambe, 189, 246 
at Moss Bide, 6, 108, 282, 569 
at the Mumbles, 
at Nantwich, rx 
at Nelson, 66, 502, 86L 
at Newoastle, 66 189, 183, 246, 355, 502, 642, 822, 894 
in Newfoundland, 78 
at New Maldon, XN 862 
at Newport, 66, 246. 894, 569, 716, 859 
in New 7 saiand,.790 .790 
at Normanton, 679 
at Northampton, 717 
at Northfiset, 862 
at North Shields, 750 
at Northwich, 30 

at North Wirral, 822 
at Norwich. 175, "210, 282 
at Nottingham, 15 855, 502, 749, 822 
at Oldham, 175, 468 68. 926 
Overcrowding on Cara, 822, 895 
"nm 189, 175, 215, 821, 426, 502, 641, 678, 716, 


Pearson Wing Trolley and men 272 

at Perth, 569, 678, 760 

at Plymouth, 6&4, 648 

Polyphase; 806 848. 906 

at Port Glasgow, 716 

at Portrush, 29 

at Portsmouth, 570, 618 

at Preston, 822, 855, 464 

at Prestwich, 246 

Profits of, 4 

aud the Protection of Telegraph and Telephone 
Wires, 97 

Provisional Orders, etc., for, 82, 66, 76, 108, 104, 178, 
214, 355, 760, 762, 764, 790 

Pyrenees Railways, Peoposed, 470 

at 5 

Quio, R. C., Papers on, 11, 97 

at Rawmarah, 26 

at Sonane, oe 66, 679, 862 

at Redcar, 584 

at Reddish, 425 


at Salford, 66, 569 , 96 


at Bed 282, 463 
at Sheffield: 175, 210, 285 822, 891, 426, 610, 678, 
679, 716, 149, 788, 862, 894 


at Shipley, 6 

at Smethwi 150, 894 

South Ham Light ht Railway. 822 

at Southampton, 175, 642, 895 

and South- Metropolitan Tramways Com- 


pany, 103, 926 

at southend, 103, 210, 249, 426, 821 

South Lavos. Trams, 82 1 

at Southport, 29, 85, 103, 114, 246, 282, 569, 823 

at South Shields, 282 

io Spain, 140, ß 

on Staffordshire Tramways, 101, 20 

Standard -Gauge Railways for, 832, 908 

at Standish, 891, 362 

Pome 

a 

at Stockton eath, 06 

at Stoke-on-Trent, 175, 822 

at Stourbridge, 891, 926 

at Stretford, 246 

Strikes, 535, 543, 570, 645, 681 

at Sunderland, 175, $10, 947, 282, 290, 294, 825, 341, 
865, 892, 425, 749, 

at Surbiton, 760, 7 

aud Surrey County poll, 787 

at Swansea, & 3 

at Swinton, 425 

in Switzerland, 891 

at Taunton, eco, 610, 714 

Tenders for, 866 1 DAES WANTED AND AOOEPTHD 


t Teneriffe, 469 
at Tettenhall, 70 
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at Thames Ditton, 426, 750 

Ticket-Prin and Fare- Recording Machiue, 822 

at Torquay, 210, 425, 822 

Trato Receipts of Companies, see each Issue 

and Trees, 182 

Trolley Lu vui a 218 

1 AI for, 535 


at n Wells, 787 
at Turton, 584, 679 
at Twickenham, 446 
at ] yaemouth, 188 
at Tyneside, 761 
on the Prop wed Victoria and Putney Rallway, 750 
at Wakefleld, 66 
at Walker, 822 
at Wallsend, 761 
at Walall, 786, 823. 895 
at Waudsworth, 426, 508 , 821 
at Warrington, 246, 499, 678, 717, 822 
Watering of Tramways, 584 
Waterloo aud City Railway, 173, 244, 852 
at € a:erloo-with-Seaforth, 247, 894 
at Wednesbury, 425 
at West B-omwich, 679, 822, 862 
at Weat Ham, 642 
at W ap, 210, 891, 502, 581, 509, 641, 750, 822 
at Willesden, 821 
at Willlogton, 716, 894 
at Wimbledon, 29, 828, 850 
at Windermere, 426 
at Wirral, 323 
at um lverhampton, 66, 672, 679, 747 785, 804, 923, 


at Worcester, 714 

at Workington, 891 

at Worthing, 821 

at Wortley, 822 

at Wrexham, 189, 821, 855, 678 
at Wycombe, 500 

at Yeadon, 103 

and Mr. Yerkes, 145, 392, 642 
at York, 20, 215, $91, 751, 804 
Young, J " Paper on, 5 


Electrical : 


Apparatus in Brazil, 541 

Arc, The, 76 

Belts, 685, 757 

Boate, 178, 391, 485 

Boom, The, 579 

vanal EMEN 470, 728 

Cartridges, 18 

Church Bells, 100 

Comforts Wanted, 542 

Company’s New showrooms, 479 

Concrete Mixers, 21 

Contacta, F. C. 3 77¹ 

Cooklog, eto, 109, 484 

Cranes, isi, 21, 24y, 106 

Discharge in Gases, 76 

Dredgers, 761 

Eel, 793 

Bogiaeers Conference at Paris, 258, 29!, 299 

Exerciser, 50 

Exports, American, 613 

Exports, German, 1 

Fans, 82, 142 

Fire- Alarms, 218, 361, 572 

Fire-En os, 652 

Fire Riske, 758 

Force, Some Kemarks upon the Cause aud Nature 
of the, 265 

Governors, 860 

Heating, 601, 665 

Hospital, Au, 393 

House Cooling, 148 

Indicator at Mns agrum Junction, 541 

Laboratory Work, 109 

London Railways, Projected, 804 


An, 721 
Mns, Practical Notes on, 726, 839, 87/2 905 
Measuring or ea J. F. Stevo: 8, 313 
Men on Parade, 64 
Motors v Gas Bogle, 0 
Orci Hatt Prot. Fi ing, 771, 799, 844, 884 
ations eming, 771, 799, 
Piano-Note W P 825 
Potatoes, 147 
Logra in J — a 722, 867 


sete Breaking, 1 borai of, 650 

Shuating Pole, do 

Street Sw in 

is ^d for Ligtiivg and Tramways, etc,, H. Boot, 


Sune Mains, Standard Sizes for, 416 
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NOTES. 


Royal Institution.—A general monthly meeting of 
the members of the Royal Institution was held on Monday 
afternoon, Sir James Crichton-Browne, treasurer and vice- 
president, in the chair, when the special thanks of the 
 mémbers were returned to Dr. Ludwig Mond for his 
donation of £150 to the fund for the promotion of 
experimental research at low temperatures. 


German Electrical Exports.—From trade returns 
published in Germany recently we gather that the exports 
of electrical machinery from that country during February 
greatly exceeded those of the preceding month, the weight 
in machinery being some 630 tons, as against about 
350 tons in January. Of this total the United Kingdom 
took 44 tons, as against 28 tons in January. 


, University Extension Lectures.—The Society for 

the Extension of University Teaching do not appear to be 
neglecting their work during the summer months, as 
arrangements are now being made for the autumn courses 
of lectures. Thus we notice that the society intend to give 
another course of free pioneer lectures in St. Pancras, and 
have asked ‘for the use of the vestry hall for one ias & 
week for 10 weoks for this purpose. 


:Telophone Oalls.—The great success of the new 
installation at the exchange of the National Telephone 
Company at Bristol of what is known as the common or 
oentral battery system, has decided the company to add it 
to other exchanges throughout the country. This system 
does away with the call bell, ite place being taken by an 
incandescent electric lamp instead of a number, as now in 
use on most telephone switchboarde. By the new method 
of signalling, the mere act of the subscriber lifting his 
receiver off the hook indicates to the operator that he 
wishes to communicate with the exchange. The system 
is, we learn, to be at once introduced, so far as London is 
concerned, into the new exes at Kensington and 
London-wall. 

Eeclesiastical ‘Telephones. —The firat Iced e 
of the telephone into church in the Aberdeen district, in 
order that the deaf may hear what is being said, has just 
been made by the Rev. J. Ure, of the Woodside U. P. 
Church. The telephone, we learn, is fitted up so that it 
can communicate from the pulpit to any pew in the church. 
The apparatus was tried last Sunday for the firat time, and 
proved very satisfactory. We certainly think that the 
small telephone receiver would be much preforable to 
persons hard of hearing than the old ear-trumpet, but we 
question if persons in such a condition would hear what 
was said in the telephone, or if this were loud enough to let 
them hear, if it would not distract the attention of those 
round who could hear well. 

The Pan-American Exhibition.—Oar friends across 
the water do not mean to suffer from want of electrical 
power at the Pan-Ameriean Exposition next year. They 
have, we learn, already made arrangements for the supply 


2 eee 


| of some 4,000 h.p., in addition to the 5,000 already con- 


tracted for from the Niagara Falls. An auxiliary power- 
house is to be built outside the exhibition grounds, where 
electricity is to be generated with steam and gas, and this 
plant will supply energy in case of any failure in the 
Niagara supply. It is to be hoped that that portion of the 
Exhibition Committee who are to look after the electrical 
work will attend to the matter of the safety of the 
buildings if fuses burn out, and not arrange every- 
thing in favour of a fire, as is done in the great French 
Exhibition. 

Lead-Poisoning.—On Thursday afternoon last week the 
question of the prevention of lead-poisoning in the Potteries 
occupied the attention of a drawing-room meetingat the house 
of Mrs. Asquith, in Cavendish- square. Amongst those who 
spoke on the matter was Dr. Lewis Jones, who is well known 
in connection with electrical treatment at St. Bartholomew's 
Hospital. He expressed the opinion that electrical treat- 
ment would do more, and do it more quickly, than drugs 
and medicine in cases of lead-poisoning. It must, however, 
be done systematically, and in an establishment properly 
equipped for the purpose. Amongst other speakers at the 
meeting were the Dachess of Sutherland, Lord Hugh 
Cecil, and Canon Gore, who all agreed that something 
must bé done to combat the evil of lead-poisoning in 
connection with pottery-making. 


Institution of Junior Engineers,—On Friday 
last the members of this institution visited the works of 
Messrs. Caird and Rayner, 777, Commercial-road, Lime- 
house, at which are manufactured evaporators, condensers, 
feed heaters, and pumps. Under the guidance of the 
manager and staff the members had fully explained to 
them the system of manufacture, erection, and testing 
employed. The motive power in the works is electricity, 
current being generated on the premises from a dynamo 
driven by a gas-engine, and a number of electric motors 
work sections of the shaftiog. The lighting is also carried 
out by electric incandescent lamps. We alao note that on 
July 14 this institution is to pay a visit to Lord Rothschild’s 
estate at Tring, to inspect electrical machinery and the Hon. 
Walter Rothschild’s zoological museum, etc. The members 
will leave Euston by the 1.45 p.m. train. 


The Recent Motor Tour.—The official report of the 
recent 1,000 miles’ trial of motor vehicles promoted by 
the Automobile Club has just been issued by the com- 
mittee of 15 experts connected with the mechanical 
engineering world, including Sir William Preece, Major 
H. C. L. Holden, Prof. C. Vernon Boys, and Mr. W. 
Worby Beaumont. Sixty-three vehicles started for the 
journey to Edinburgh and back—a distance of about 1,100 
miles—49 of them covering the distance in 11 days. 
The report refers to the carriage owned by the Hon. C. S. 
Rolls, which ascended the first 84 miles of Snap Fell, a 
hill 10 miles long, and rising from 150ft. to 1,400ft. above 
the sea-level, at the rate of 274 miles an hour. The 
remaining 14 miles was composed of gradients varying 
from 1in 10 to lin 17, and was covered at the rate of 


2 THE ELECTRICAL ENGINEER, JULY 6, 1900. 


17} milesanhour. Vehicles of considerably less power, the 
report further pointe out, ascended the hill with ease at 
speeds far in excess of the pace at which it could be ascended 
by a horse-drawn vehicle. Some 60,000 miles of motor 
travel, concludes the report, were accomplished without an 
accident caused by a motor vehicle occurring to other users 
of the road. 

City and Guilds of London Institute.—The 
report of the Governors of the City and Guilds of London 
Institute for the year 1899, which was recently issued, 
contains some interesting information on the contentious 
question of the distinction between universities and technical 
schools. It gives a list of 11 students past and present who 
volunteered and were accepted for active service, while 
most of the men working the Marconi apparatus at the 
front are stated to be from the Finsbury and Central 
Colleges. Details are then given of the various classes 
number of students, etc., in the Central Technical College,’ 
there being 211 students in the electrical engineering 
branch. The South London Technical Art School is next 
. dealt with, after which comes King's College, of which 
partieulars of grants and medals, etc, are given. The 
latter part of the volume is taken up with appendices 
giving a short history of the City and Guilds Institute; 
a report of the Central Technical College for the previous 
year; a report on the Technical College, Finsbury, for 
1898-9 ; reports for the same period on the South London 
Art School and the Technological Examinations Department, 
and also on the Leather Trades School; and the address 
. by Sir Douglas Fox on presenting the certificates and prizes 
of the institute on Feb. 15, 1900. 

Meter Inspection.—The question of the official super- 
vision and guarantee of electricity meters is, we learn, 
claiming considerable attention in Germ ny. It is sought 
to determine the permissible error corresponding to different 
loads in connection with such meters, and also to what 
extent they should be officially guaranteed or subjected to 
periodical inspection. In this connection an appeal has 
been made to manufacturers to obtain their opinions as to 
when it would be advisable to introduce compulsory 
_ standardisation of meters. The Elektrotechnische Zeitschrift, 
in a leading article, gives some interesting data with 
reference to the extent to which meters are employed in 
Germany. The figures are the result of careful enquiries ; 
nine manufacturing firms, besides 950 central stations and 
private installations, having been appealed to for informa- 
tion. From the information so obtained it was estimated 
that on July 1, 1899, there were in Germany some 126,000 
electricity meters, though 60,000 only of these were in 
actual use. The returns given by the manufacturers 
further proved that the increase in the number of meters 
employed amounted in 1898 alone to 20,000. With regard 

to compulsory standardisation, it would appear from the 
answers received that the manufacturers concerned would 
like this delayed as long as possible. | 

Vacuum Electroscope.—In a recent number of the 
. Elektrotechnische Zeitschrift there appears a description of a 
vacuum electroscope which has been constructed for experi- 
mental purposes. The apparatus has the form of & pear 
about 4jin. in length, its top consisting of a hollow 
aluminium ball, which rests upon an aluminium wire welded 
into the glass. This wire projects into the interior of the 
electroscope, where it takes the form of a flat ribbon, to 
which the broad pendulum leaves aro attached, these latter 
being of aluminium foil about zin. long and ŝin. broad. In 
the lower portion of the glass bulb are two platinum wires 
welded into the sides of the bulb very close together. 
Experiments with the instrument proved the vacuum to 
be a perfect insulator, and that delicate electrostatic effects 


might be obtained with it. The ordinary electroscope 
experiments succeeded when applied to the apparatus, 
though the heavy charges on the glass walle which occurred 
during these experiments had a disturbing influence. When 
the apparatus was observed in a dark room, no trace of 
luminosity was apparent in it during the occurrence of 
strong electrostatic effects. Discharges of electricity into 
a vacuum are therefore dark, from which it may be con- 
cluded that the phenomena of light are dependent upon the 
presence of material such as would be found in air. 


The American Telephone Convention.—The sub- 
ject which occupies considerable space in the issues of our 
American contemporaries just to hand is the Independent 
Telephone Convention, which was held in Cleveland, Ohio, 
on June 12, 13, and 14. The meeting took place in the 
Electric Building, the offices of the Cuyahoga Telephone 
Company. The president, Mr. J. M. Thomas, delivered his 
presidential address on the Wednesday, in which he stated 
that since the previous congress the American Bell Tele- 
phone Company had passed into the hands of the American 
Telephone and Telegraph Company. There were now 
about 24 million telephones in operation in the United 
States, including the Bell and independent companies. 
He believed that at reasonable prices seven million would 
be used. The Bell Company were a long time creating a 
demand for telephones, but since the independent movement 
the demand had grown enormously. If the Bell Company 
had not been hampered by a short-sighted policy, they might 
have advanced to an impregnable position before the patents 
running out allowed the other companies to take the field. 
In a paper on Toll-Line Traffic," Mr. J. B. Ware, of the 
Citizens’ Telephone Company, said toll-line business was 
always larger than was anticipated, and always proved a 
good investment. He thought that air line distances should 
control toll rates between points more than 50 miles apart, 
inside which limit local rates should obtain. The length 
of conversation should be three minutes, and a clearing 
house should be established to settle toll fees. The Hon. 
Hugh Dougherty, on the subject of “Telephone Invest- 
mente,” stated that he thought the telephone completed the 
trinity of business necessities—namely, the mail, the tele- 
graph, and telephone. Many other papers of an interesting 
nature were also read. 


The Dublin BilL—By the narrow majority of six the 
Dublin Electrical Bill has been thrown out on the third 
reading in the House of Commons. Our readers will 
remember that this Bill would have authorised an electric 
lighting company to compete in Dublin with the Corpora - 
tion electric supply. The Bil was through 
committee chiefly on the grounds that the Dublin Corpora- 
tion had been most negligent in providing electric light for 
would-be consumers in Dublin, and that the Corporation 
had shown itself incapable of efficiently managing its 
undertaking. We, therefore, agreed with the passage of 
the Bill, which was brought forward at a time when the 
Corporation had again shown evidences that it would 
amend its ways. The present decision in the House of 
Commons is practically a verdict that while the Corporation 
of Dublin has shown itself a serious defaulter in the past, 
it is to be given one other chance before being branded as 
the owner of the first municipal electric lighting undertaking 
against which competition had to be granted. Personally, 
we think that even now the competition would be beneficial 
both for the electric lighting consumers of Dublin and for 
the Corporation itself. The speeches made at the third 
reading of this Bill in the House of Commons are worthy 
of careful perusal. Thus Mr. Ritchie, who usually inclines 
to favour municipal authorities, stated that he could not 
believe that the Corporation of Dublin was so feeble as to 
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be unable to obtain money to carry out the obligations 


as regards electric lighting, while at the same time it: 


was conducting its ordinary duties as a corporation. 


_ Looking at the matter from the standpoint of the interests 


of the consumers, he thought it advisable that the now 
‘defunct Bill should be carried. Those speakers who sup- 
ported the Corporation did so largely from sentiment. We 
trust that the narrow shave which the Dublin Corporation 
has had will be a good lesson to those other municipal 
authorities who, owning provisional orders, are not working 
them, or are working them in a perfunctory way. 


Telpherage.— We have received some leaflets from the 
Consolidated Telpherage Company, of New York. The 
object of the company is to provide automatic methods, by 
the use of electricity, for the quick and economical trans- 
portation of mails and other light material. Telpherage, 
we are informed, is divided into four classes—viz., electric 
overhead transportation by means of aerial cableways, 
electric tube dispatch, electric overhead tramrail, and auto- 
matic narrow-gauge railway. As to aerial telpherage, this 
means consists of an electrically-driven car running on 
wires erected on high poles. One of the chief charac- 
teristics of the aerial system of the company is what is 
called the unit system. After many trials this was selected 
as the most flexible, and the one which most successfully 
fulfilled the greatest number of conditions. The unit con- 
siste of the combination with a suspended car of a shaft 
rigidly fixed to the supporting wheels, and electric motors 
on each side of the wheels having their revolving arma- 
_ tures fixed rigidly on the shaft. These motors are com- 
bined with a frame which connects them together. A unit 
combined with the yoke, including a trailing wheel, con- 
stitutes a telpher truck, and is termed a single-unit telpher. 
Two units combined by the yoke are termed a double-unit 
telpher. There is no gearing machinery on these motors, 
any speed variations being made by changing the size of 
the driving wheel of the unit. The motors are iron-clad 
and waterproof. The electric tubular dispatch is another 
branch of telpherage, and consists of tubes, of various 
materials, in which are steel rails. On these run cars pro- 
pelled by small motors, and a speed of 50 miles per hour 
is said to be obtainable. A complete block system is pro- 
. vided in the tubes, the cars being switched on to their 
proper rails automatically. It is also arranged that the 
aerial cars can be transferred from the overhead arrange- 
ment to the underground without disturbing the cargo. 
It is a pity that the term “telpherage” should be used to 
cover underground systems. The past experience of 
English engineers in the overhead work should serve the 
company well. 


Scienco and Technics.—In the June number of the 
Wisconsin Engineer we notice an address, delivered by Mr. 
B. A. Berend, of the engineering school of the University 
of Wisconsin, on the above subject. Mr. Berend's expe. 
rience in electrical matters was gained in Germany, and he 
has proved himself by his technical writings to have profited 
by the education afforded him by his own country. Now 
he is located in the States, and his views as to the short- 
comings of the educational system of Germany and on the 
general relations between science and technical engineering 
are of great intorest. In his address the author deplored 
the contempt for facts and observation which was rampant 
in all German universities in the beginning of the present 
century. We presume that, in order to be correct when 
speaking of Germany, ‘we should say at the beginning of 
the last century. For instance, Liebig, the great chemist, 
deplored that he had been cheated out of two precious 
years of his life by listening to the aimless and purposeless 
teaching of Schelling. The outcome of this highly specula- 


tive school of teachers was that Germany did not play 
the part it should have done in the early days of electrical 
engineering, but the author shows that his country, 
recognieing its deficiencies, has since made strenuous 
efforts to overcome the same, and has been most successful 
in these. He proceeds to refer to a number of German 
physicists who have done much to give real scientific 
instruction, and at the same to keep this instruction in 
touch with practical engineering. Naturally, Prof. Hertz 
is mentioned. Discussing the examination question, Mr, 
Berend favours the German practice of making the 
universities places at which students have the right to 
hear any lectures they choose, without any restrictions as 
to which they should attend, and without any competitive 
examinations. There are a certain number of students 
who might be made to do average work under a more 
severe discipline, but the students wishing to acquire 
information in any particular subject are not hampered 
by restrictions such as obtain in some English colleges. In 
the author's opinion, the great drawback of the German 
polytechnic institutes is the onesidedness of their various 
departments. While he believes in specialisation, he thinks 
that a more general view of other branches of science 
should be given. In this he holds that the combination 
of scientific, technical, and literary education as is done in 
the States is to be highly recommended. 


Institution of Civil Engineers. — The visit 
of the American Society of Civil Engineers to accept 
the hospitality of the London institution duly com- 
menced on Monday last, when Sir Douglas Fox, the 
president of the English institution, received the repre- 
sentatives of engineering from the States and Canada. In 
his speech Sir Douglas sympathised with the visitors on the 
sad occurrence at New York. During the last year or two 
this country had experienced much to make them serious, 
but there had been one bright rift in the cloud—namely, the 
sympathy and the hearty fellowship which had been shown 
them by the United States. If both stood together for what 
was right and true nothing could prevent that progress 
which all desired, and it was a great advantage that men 
of science could approach such questions with a calmer 
mind and more resolute determination to pull together 
than was generally displayed in the political world. Indeed, 
even on the Continent during the last few years there had 
existed a friendly feeling. He was addressing strong com- 
petitors, but competition was looked for, and he thought 
that they in this country would be able to learn something 
from their visitors, for the engineers of the United States 


and Great Britain would have a great deal to do with the 


future of the world. When the Queen had heard that the 
American engineers were coming over, her Majesty was 
kind enough to order that the palace and grounds 
of Windsor Castle should be thrown open to them 
on Tuesday afternoon. On Thursday they would be 
received at the Guildhall, and on Friday at Warwick Castle 
by the Countess of Warwick. Mr. J. F. Wallace (the 
president of the American Society of Engineers), Mr. Jesse 
M. Smith, and Colonel Haynes having acknowledged the 
welcome, the visitors partook of refreshment, and later 
listened to the presidential address at their thirty-second 
annual convention. At night the subject of the height of 
buildings was discussed. During the afternoon much 
interest was displayed in the telautograph, which was 
exhibited at work in the hall, the circuit being 200 miles, 
By means of this apparatus handwriting can be telegraphed, 
the sender merely writing his communication in his 
ordinary handwriting, at any speed, on a roll of paper 
bin. wide attached to the instrument. The communication 
thus sent is reproduced instantly on a similar roll of paper 
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attached to a similar instrument at the other end of the 
line, whether ordinary writing, cipher, shorthand, eto. 
The Queen gave a personal welcome to the engineers on 
Tuesday at Windsor. 


Fuse Wire.—The material used for fuse wire on various 
electric lighting circuits is still varied according to the 
opinion of the engineer in charge of the undertaking. Of 
the various materials which are employed, tin and copper 
ars most usually found. The use of tin is said to be bad 
by those engineers who prefer to use copper wire, because 
the fuse cannot be depended on after a certain length of 
time has elapsed. The opposite school, on the other hand, 
object to copper wire on the ground that it is necessary 
to run the same at a rather high temperature, unless a very 
large. margin is allowed between the working load and the 
point at which the fuse blows. The real disadvantage of 
the tin fuse is, we believe, & mechanical one. The fuse 
wire is soft, and when screwed up it undergoes deformation. 
Unfortunately, this is not the only outcome of the softness 
of the material, and it seems from actual experience that 
with the slight expansions and contractions of the metallic 
parts of the fuse, due to the heat of the current in the fuse 
wire, the portion of the same under the terminal is gradually 
flattened still more until it is a loose fit. This causes more 
heating again, and in the end the fuse will blow at the 
terminal, and at a current often below the normal working 
current of the installation. 
this difficulty, and still retaining the advantages of the low 
melting. poiut of the tin over that of the copper, is to 
provide heavy brass washers with a broad sawcut on one 
side of the same, into which the tin fuse wire can be soldered. 
These brass washers give a good connection with the terminal 
blocks, and also sufficientsurface to prevent local heating The 
other method of avoiding the difficulty is to employ the copper 
fuse wire above referred to, and this is often done, but a 
molecular change seems to take place in these fuse wires in 
tho course of time which renders it expedient for them to 
be inspected at intervals. We recently heard that one of 
the electrical officials of the Paris Exhibition was aghaat at 
the fact that a copper wire could be used for a plomb. He 
argued that a plomb must be lead, and if a copper wire were 
used it would disorganise the whole system. We believe 
that tbis gentleman is still in charge of the Exhibition 
fuses, and we trust that he may not have to interview the 
fire insurance offices when the fuses under his charge set 

fire to the floors of the Exhibition. 


Wiring Fireproof Buildings.—Mr. G. H. Jones 
gives in the Wisconsin Engineer some notes on electrical 
construction in fireproof buildings. He takes as his text 
the work carried ont on the Merchants’ Loan and Trust 
Building, Chicago. This building is a 12-storey one, occupy- 
ing 18,000 square feet of ground space. The total floor 
area thus works out at about five acres. The electrical 
equipment of the building consists of some 5,000 16-c.p. 
lamps and 350 h.p. of motors, besides bells, telephones, 
watchmen's circuits, etc. The building is provided with 
two wireshaíts from the basement to the attic in the 
west portion, and one shaft from the third storey to the 
attic in the east portion. In these shafts the feeders and 
risers aro run on porcelain insulators. At each floor-level 
the cables are fitted with split bushings, around which the 
flooring is to be laid. This transforms the cable-shafts into 
tiers of pockets, and overcomes the fire risk from open race- 
ways. The wiring throughout, except the feeders and 
risers in the wire-shafts, is run in coricated iron conduits 
of standard gaspipe weighte, there being over 12 miles of it 
used. The conduit is run as a complete iron-pipe job from 
cut-out cabinet to farthest light, each outlet being fitted 
with a cast-iron outlet box, into which "the [conduits are 


The beat way of overcoming | 


securely fastened by means of locknuts. The supply for 
the building is taken on the Edison three-wire system from . 
the pablic mains, the voltage at the lamp terminals being 113. 
The motors are connected across the outside wires of the 
three-wire system at 230 volta. The electrical energy is dis- 
tributed throughout the building by five lighting feeders 
and six power feeders, which emanate from a large 
distribution board at the basement. The lighting 
mains feed into seta of risers at central pointe, 
dividing the load equally. From these risers connections 
are taken off at each floor to supply current for main 
distributing centres located in the meter closets. All office 
floors are provided with two such closets, in which meters 
and cut-outs are placed, a meter loop being left for each 
office opening on a corridor. Each room has a separate 
circuit, even though there are only four or five lights on it. 
This gives great flexibility in case different offices are to be 
grouped together on one meter. The circuits terminate 
in cut-out cabinets made of sheet steel and having steel 
doors fitted with Yale locke. "These cabinets are lined and 
faced with polished marble, which conceals wires and ends 
of conduits. All circuits are protected by Edison plug cut- 
outs, arranged so as to permit of their being grouped 
together as may be desired. 


Tramway Profits.—Io a paper read last Friday by 
Mr. C. H. Gadsby before the Tramways and Light Rail- 
ways Association at the Agricultural Hall, the author stated 
that the problem of working tramways was to increase 
the gross receipts without unduly increasing working 
expenses. The first direction to which one would turn 
was naturally to increase gross receipts, and this increase 
might be effected by raising or reducing the fares according | 
to circumstances, increasing the services, by better care, 
better heating and lighting, better attention, and numerous 
other means ; the increased service, however, being the one 
to which receipts responded most readily. To illustrate 
this the author gives a table showing the increase on 
a certain English steam tramway from this means, in this 
case the mileage being doubled in seven years, and the 
number of passengers and gross receipts being more than 
doubled, while working expenses had increased only about 
70 per cent., giving a good net result. As to the receip's 
per car mile of tramway, these on British tramways 
varied from about 7d. to about 28, but the author 
considered that for electric and cable lines any rise 
in receipts per car mile above 9d. should be at 
once checked by an increased mileage. In the case 
of horse tramways the limit should be 12d., and 
steam tramways 14d. or 15d. The author then gave 
a calculation to show that by increasing the mileage a 
larger clear profit could be made, while keeping down the 
receipts per car mile. Mr. Gadsby proceeds to give tables 
showing the average working expenses of horse, steam, 
and electric traction. With horse trama it appears the 
average total working expenses amount to 94d. per car 
mile, those of steam 10jd. per car mile, of which engine 
power costs 34d. Taking the average working expenses 
of eight electric lines, the author works them ont at between 
bd. and 6d. per car mile, the cost of motive power being 
much lower. A table showing American experience 
with electric tramways agrees very closely with that 
of the English lines. The paper then contains remarks 
on the sizə of plant to be used, the wages and hours 
of tramway men, the time lost by both cars and men st 
the termini, ete. The author's conclusions are then given, 
these being: that it is generally possible by increased 
services to increase the gross receipts; that the operating 
expenses do not increase at the same Tate as the mileage, 
and generally at a less rate than the receipts ; that services 
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jndiciously increased generally result in larger net profits; 
that electric traction constitutes the readiest means of 
increasing the receipts, and at the same time of reducing 
working expenses; and that on tramways already equipped 
in this country there is scope for reduction of operating 
expenses and increase of profits. : 

An Old Hailway.—As will be gathered from our 
notice of the Swansea electric tramways, the British 
Electric Traction Company propose to commence at once 
to equip the Swansea and Mambles Railway for electric 
driving. The history of this railway is unique, dating 
from 1804, when a Bill was brought before Parliament 
for the construction of a canal from Swansea to the 
Mumbles. We believe that at the last stage of this 
Bill it was deemed advisable by the promoters to include 
other means of transit than by water. The line was first 
equipped with stone rails, and was used principally for 
carrying limestone from the Mumbles to Swansea. Some 
idea of the value of the traffic on this line can be obtained 
from the following figures. In 1864 the line was sold for 
£20,000 to its present owners. In 1877 it was leased to 
the present tramway company for an annual rental of 
£1,500. In 1890 the Mumbles Railway Company agreed 
to pay the tramway company £1,000 per annum to forego 
this lease. Now we believe the tramway company has 
agreed to lease the line in perpetuity at a rental of 
£10,000. We need hardly say, after our personal 
examination of the line, that this rental is not justified 
by the present traffic. The line is now worked by steam 
engines drawing a train of from four to six coaches, 
according to the time of day and season of year. On 
bank holidays the rush is so great that the present 
plant is quite inadequate for the handling of the crowd 
which wishes to get to the fresh air of the Mumbles. 
For instance, on Whit Monday last over 25,000 people 
were carried, and wo are informed (not by the tramway 
officials) that another 5,000 walked, because there was 
no chance of their hanging on to any unoccupied portion 
of the cars. With the present steam plant only 18 trains 
per day are run in each direotion, which is equivalent to 
about one train per hour. As the district served is a 
residential one, private houses lying round the whole 
of the bay, it is obvious tbat this infrequent service is 
a great drawback, both for the line and the inhabitants 
of the district. It is this reguíar traffic which enables the 
line to earn dividends. If the line when equipped were to 
use the same large bogie cars as are now employed, and 
the train of six carriages were divided up into six trains 
of one carriage, a much more useful service would be 
obtained. We are confident, however, that tbe very fact 
of increasing the frequency «í the service will multiply 
at least threefold the number oí people travelling, par- 
ticularly on the journeys to the stopping places in the 
middle of the line. In fact, we know of no line in which 
the conversion from steam to electricity offers greater 
advantages. As a physical connection will be made also 
between the line and the tramway system, a still further 
advantage will accrue. We trust that when we next visit 
Swansea it will be to see the inauguration of the electrical 
equipment of this Mumbles railway. 

Modern Tramways.—At the Agricultural Hall last 
week, Mr. J. Young, manager of the Glasgow tramways, 
read a paper on “The Functions of Modern Tramways,” 
specially referring to Glasgow. In this paper he stated 
that electric tramways have come as a godsend to those 
municipal bodies having to solve the housing problem. In 
the ordinary way electric cars were quite as safe as horse 
cars, and the Glasgow cars running on 60ft. well-jointed 
rails were as comfortable to travel in as could be desired. 


‘other rates. 
went to the users in cheaper fares and a better service, 


A car service must be regular, and at as short intervals as 
possible. As to the speed of the tramway car, that should 
depend on the power to control and stop it, and also on 
the nature of the traffic in the street. The maximum 
speed of eight miles per hour allowed by the Board of 
Trade was, he thought, too low for suburban traffic, 
although quite high enough on & crowded street. One 
great benefit of electric tramways was their economy of 
space, the horse space not being required. Coming to the 
work of the Glasgow Corporation, he stated that the 
tramways in that town dated from 1871, at which date 
the Corporation lessed them for 23 years. In 1894 they 
proceeded to operate them as a municipal department, and 
when the extensions under the Glasgow Act of 1899 were 
completed he estimated that the system would extend to 
121 miles of single track. The actual mileage would be a 
little over half of this, however, as the lines were almost 
all double. Of this 121 miles, 34 were outside the city 
boundary; and the population served by the Glasgow 
system was put down at 850,000. In 1896 a deputation 
was sent to Europe and America to report on elec- 
trical systems of tramways, and in 1898 a temporary 
power station for about 50 cars on the overhead 
trolley system was equipped. The success of the 
experimental line was so great, that after two months 
the Corporation decided to adopt the overhead system 
on the whole length of line. The scheme now being 
carried out makes provision for one central generating 
station and five sub-stations, and for eventually working 
1,000 cars. The scheme was far advanced, and the Corpo- 
ration expected to operate the bulk of the system at the 
time when the Glasgow International Exhibition was 
opened in May, 1901. The cars in Glasgow were only 
stopped at fixed stopping places, and a great traffic was 
created by means of halfpenny fares, the average distance 
for which fare was about half a mile. The lowering of the 
fares seemed to increase the net revenue. The number 
of passengers carried in 18045 was 57,000,000, and the 
receipts £222,000. In 18991900 these had increased 
to 127,600,000 and £465,000 respectively. Their oxpe- 
rience with the small installation was that the total 
working expenses with electric traction were 61d. per car 
mile, as compared with 9d. with horse traction. There was, 
of course, interest on the greatly increased capital to provide 
for, but the saving in expenditure of 2d. per car mile was 
assured, and there was also a substantial gain in addi- 
tional receipts. In fact, after deducting working expenses 
from gross receipts, the net revenue for the year 
ended May 31 last was 263d. per car mile with horse 
traction and 7°63d. with electric traction, a difference 
of 5d. per car mile in favour of electric traction. 
Next year, he thought, with the adoption of electric traction 
generally, the fares would be further reduced. In fact, the 
Tramway Committee had had before them for some time a 
proposal for next year to extend the jd. stage, which 
would make the 1d. stage about three miles. The policy 
of the Glasgow Corporation was to carry the people 
at as low fares as possible, always keeping a safe margin 
for a reserve. They could not fall back on the ratepayers 
for any deficit. On the other hand, there was no attempt 
at relieving ordinary city rates with tramway profits The 
rates were imposed to pay for necessary work of various 
specific kinds performed for the community, and the work 
of each department was accounted for separately. Glasgow 
Corporation made its own gas, but did not, however, ask 


the consumers of gas to pay more than the cost of pro- 


duction in order to lessen the police, or sanitary, or any 
The same with the tramways; the benefits 


- 


THE SWANSEA TRAMWAYS. 


The electrical tramways at Swansea, which were opened 
on Saturday last by the British Electric Traction Company, 
have had a verystormy history. The tramlines which are now 
converted to electric traction were originally laid down by 
the Swansea Improvement and Tramway Company. When 
the period of this company’s Act was almost expired, the 
Swansea Corporation attempted to get the tramways into 
their own hands, For this purpose they brought a Bill 
before Parliament for the famous triple scheme, by which 
tramways, electric lighting, and refuse destruction were to 
be combined under one management. Numerous experts 
were called in on the question to confirm each other's 
reporte, but, owing to some parliamentary formalities 
having been broken, the Bill was rejected. At the same 
time there was a Bill before Parliament for the conversion 
of the tramways to electrical driving promoted by the 
British Electric Traction Company, which had obtained a 
controlling interest in the Swansea tramways. As the 
Corporation Bill had failed, the company’s Bill was allowed 
to pass, which gave a new life to the tramway undertaking 
in Swansea. 
tion of the undertaking was commenced. 

The next step taken by the tramway company was to 
apply for parliamentary powers to extend their tram ways 
to the various outlying districts round Swansea. These 
extensions would, of course, be of great value to the 
inhabitants of these outlying districte, provided that the 
extension lines were equipped and run under one ownership 
with the old tramways. Here, however, the company was not 
successful, the opposition of the Corporation being so strong 
that the Bill was thrown out. Now the Corporation are 
themselves applying to the Light Railway Commissioners 
for powers to carry out practically the programme initiated 
by the company. What the success of this scheme will be 
it is difficult to say ; but it seems to us that, even should 
the Corporation obtain the necessary powers, it would best 
serve the convenience of the public if the powers were 
afterwards leased to the company. If, then, an annual 
rental is asked for the right to construct these extensions, 
this rental becomes a direct tax on the users of the tram- 
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In consequence of this, a complete reorganisa- 
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five miles three furlongs of route, connecting up Swansea, 
and of this some 23 miles is of single track. The equiva- 
lent length of single track is just over eight miles, The 
new rails are of the steel girder type, weighing 871b. per 
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FIG. 1. — View of the Side-Pole Construction at Swanses, showing Earth Wires. 


yard. They were supplied by the Lorain Company, of 
America. The space in between the rails has been filled 
in with granite setts. Some parts of the routes were 
exceedingly hard on the horses, as on one section there is 


a of 


Fig. 2.—View of a Three-Way Switch in the Trolley Wire. 


ways, which is not to the advantage of the town and trade 
of Swansea. 

The track now being used is entirely new, and it speaks 
volumes for the energy and organisation of the engineer 


responsible under the company for this work, Mr. Howard | 


Smitb, that this change was made without interrupting the 
horse tram service. The trams are now running over 


a half-mile of tramway with an average grade of 1 in 24. 
In this length a grade of 1 in 22 lasts for over a furlong. 
Tho curves, too, were severe, and these have been, where 


possible, improved by the company in reconstructing. 


The whole of the overhead work was also carried out b 
the engineer to the British Traction Company, the materi 
being purchased from various well-known suppliers. In this 
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equipment both the side-pole and central-pole constructions 
are adopted, and the work, as inspected by us, shows 
evidence of great care in laying-out the positions of the 

les for supporting the trolley wires. In our illustrations 
uu 1 and 2) the reader will see examples of the over- 


ead work, and also the meana of supporting the guard 


trolley wire, which is somewhat. unique, as it is not, often 
that three routes join at the one point. 

The rolling-stock used on the line is not confined to one 
make either of car or motor equipment, and this enables 
the British Electric Company to conduct interesting trials 
as to the relative efficiency of the different equipments. 


FIG, 3.—Method of Carrying the Trolley Wireszunder Railway Bridges adopted at Swansea. 


wires. When g under the railway bridges, a some- 
what novel ment has been adopted to get over the 
need for asking leave of the railway company to attach the 
insulators to the trolley wires to the bridges. Itis, of course, 
of the utmost importance that the insulation between the 
bridge and the trolley wire should be ample, and that the 


Tbus, on the Swansea tramways, no less than three different 
contractors have supplied motors. These contractors are 
the Brush Electrical Enginee Company, the British 
Thomson-Houston Company, and the British Westinghouse 
Company. The cars employed on the line just after the 


opening ceremony were of the single-truck type, and had 


Fic. 4.—Swansea Electric Tramcar. 


only a single deck. The Brush Company have, however, 
s dan some large bogie cars, also single-deckers, which 
wi 


ressure of the trolley should not lift the wire against the 
iron bridge, causing a short-circuit to earth. To prevent 
this, long wooden troughs are N under the bridges 
(as shown in Fig. 3) from the poles placed at each side of 
the bridge. In this way a good insulation is obtained, as 


well as a mec i 


hanical protection against any faults which 
may arise. In Fig. 2 is seen a three-way switch on the 


be 

the time of. 
smaller 24 , i l 
Generating Station.—The electrical machinery for supply- 
ing the overhead line is placed at the tramway company’s 


put in use shortly. These were being delivered at 
our visit. Fig. 4 is a view of one of the 
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depót, which is near the shore of the bay. In these works | minute. In the ordinary way the motor in the combination 
there are at present installed two Ball and Wood engines, | is the 500-volt machine, which takes current from the 'bus 
direct-coupled to two Westinghouse railway generators. | bars. The other machine acta as a generator, and gives an 
"The engine is capable of driving the dynamo when giving | output of 200 amperes at 100 volts. This 100-volt supply 
200 kw. to the line, and running at 200 revolutions per | is used to drive the electric motors for the 5 | 

minute, with a steam pressure of 150lb. The dynamos pump, circulating pump, land the other electric motors 


Fic. 5.—View of the Engine-Room, showing Westinghouse Generator and Ball and Wood Ingine. 


are 10-pole machines, as can be seen from Fig. 5, | about the station. The station lights are also supplied at 
which gives a general view of the station. The arran 100 volts. At night, when the large engines are shut down, 
ments of the machinery can be better seen from the by coupling the Alley-Maclellan engine to the motor- 
lan and elevation of the station (Figs. 6 and 7).| generator sufficient current can be obtained from the 
n addition to these two large dynamos, a smaller motor- 500-volt machine running as a dynamo to bring home 


Fia. 8.—View of the Motor-Generator and Alley-Maclellan Engine. 


enerator (Fig. 8) is provided, together with an engine of the | individual cars, while the 100-volt dynamo drives the 

ley-Maclellan type. The coupling between the engine | accessories and lights the station. The next machine of 
and the spindle of the motor-generator is of the friction | which we have to make mention is the negative booster, 
type, so that the engine can be uncoupled when it is | which was also supplied by the General Electric Company, 
required to run simply as a motor-generator. The speed of | of London. This consists of an ordinary motor wound 
this set, which was supplied by the General Electric Com- | for 500 volts driving a booster which has a series field 
pany, of London and Manchester, is 450 revolutions per ! excited by the current passing through it to the positive 
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thoroughly English, being supplied by the above-men- 
tioned General Electric Company. The instruments on it 
are those usually used in traction work, and special care 


fesder. The return foeder goes through the armature 
circuit. In order to regulate the boosting voltage, a 
carbon shunt is proyided across the series coils of 
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Fie. 6.—Plan cf the Generating Station. 


this machine. Until the line is working fully it is 
difficult to say exactly what voltage will be required on 
this negative er, but the machine gives 28 volts when 


has been taken over the equipment of the instruments 
2n the earth side which are required by the Board of 
rado. | 
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Fie. 7.—Sectional Elevation of the Generating Station, showing Coal Bunkers, Water Tanks, etc. 


Three feeders are provided for on the switchboard—one 
going to the central part of the town, one to Morriston, and 
the other. to the Cwm ‘Bwrla route. ZEN 


166 amperes. passes through the series coil. The switch- 
board is worthy of special notice, and although certain of 
the instruments are American, the rest nf the board is. 
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Boiler-Room.—The machinery in the boiler-room, and the | of the worm gearing driving the pump, is arranged on the 
prio, ape of the boilers and tanks, are far in advance of | principle of the well-known Hooke’s universal joint. 
those in other stations built by the British Electric Traction 
rey ee! which it has been our privilege to inspect. 
As it igs. 6 and 7), 


will be seen from the drawing ( 


When tbe station is in full work, it will be of great value 
to experiment with these electrical driving feed and 
circulating pumps to see if any saving is effected by means 


Fic. 9.—Condensing Plant, with Electrically-Diiven Circulating Pump lu the foreground. The Oil Separators are just behind the Motor. 


Baboock-Wilcox boilers are used, and of these two at present 
are fixed. The coal is shot direct from the cart into the 
coal bunkers, the inclined floors of which bring it always 
within reach of the stoker. It is, however, to the con- 
densing and boiler feeding arrangements that special atten- 
tion has been paid. For instance, the condenser used is of 
the Wheeler surface condensing type, but the 5 
and circulating pumps are kept quite distinct from the 
body of the condenser, and not placed under in and in 
combination as usual. The water supply for condensing 
is obtained from two wells on the site, and the 
town supply can also be taken in case of need. 
A large tank constructed over the bunkers serves as 8 
reservoir for condensing the water, while a smaller tank at 
the other side contains the water reserved for feeding the 
boilers. The water is pumped out of the wells by means 
of a Blake Knowles pump discharging into the overhead 
tank. The circulating water, after passing through the 
condenser, is sprayed up into the atmosphere from a number 
of nozzies distributed over the surface of the tank. The 
evaporation from the fine particles of water so projected 
upwards cools the water down to normal temperature before 
the drops reach the tank. When we visited the works the 
condenser was not going, on account of slight alterations 
being required to these nozzles, The circulating pump is 
of the Gwynne type, and is driven by a Brush motor. 
This motor is enclosed completely in cast iron, so as to 
render it quite dust and water proof; but we were surprised 
to see that the terminals were on the outside of the case, and 
that they were only insulated by a slight bushing of insula- 
tion from the cast-iron. It is a great pity that the makers 
do not design their enclosed motors in such a way that the 
cables can be lcd to terminals completely inside the case, so 
that no live metal is exposed. fa fact, with this motor, 
as in the case of certain other English types of enclosed 
motors, sufficient care has not been paid to detail. The 
motor reminds one of an open- type machine with an irregular 
iron box round it. The water condensed in the Wheeler 
condenser is led to two separators of the dairy type, which, 
revolving at a high speed, complotely separate out the oil 
from the water. Coming now to the feed pumpe, we find 
that there is one steam feed pump and one three-throw 
Warren pomp, which is driven ae Crompton enclosed 
motor. e connection between this motor and the axle 


> 


of electricity. It must be remembered, however, in this 
caso all the current which is passed into the motors is first 
tranaformed down in the motor-generator, which adds an 
appreciable amount to the power wasted in the motors 
themselves when making comparison with a steam-driven 


— — —— — 


Fic. 10.— View of the Three Recording Instruments as mounted in a Tramear, 


set. Fig. 9 gives a general view of this plant and also 
of the cream separators used in this case for the extraction 
of the oil from the condensed water. The other 

e TA of the boiler- house t can be ‘geen 
from Fig. 6. A weighbhidge is placed near each boiler, so 


pma. 


that the quantity of coal taken for each can be found and 
recorded. A Green's economiser is placed in the main 
flue, so that hot feed water can be obtained. It will be 
noticed that this supply of current to the motors in the 
boiler-room is dependent on the motor-generator A 
complete breakdown, however, is avoided by the provision 
of a steam feed pump, and, should an accident occur, the 
station could be worked non-condensing. This steam feed 
pump then could supply the boilers. 

"The car sheds are arranged in two distinct blocks in a 
straight line with each other, and between the two buildings 
a traverser will run, so that cars can be taken out of either 
shed without having always to traverse the full length of 
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the line at noon. A trip in the cars was then made by 
the guests invited over the a eh section of the line, the. 
cars returning near to the Hotel Métropole, where a 
luncheon was provided. After the menu had been 
thoroughly discussed and RT approved, Mr. 
GARCKE, as chairman, proposed The Queen.” The next 
toast was “ The Town and Trade of Swansea.” In the speech 
proposing success to the town and trade of Swansea, Mr. 
Garcke gave a most able exposition of the rights and 
wrongs of municipal tradirg, with local morals. He argued, 
quoting a socialistic society’s views on the subject as his 
authority, that if for any reason a municipal authority 
decided to put tramways in the hands of a company, they 


FIG. 11.—Record from the Ammeter taken at Swansea. 


the sidings, or to take the first one that comes in the car- | should then treat that company as their agent doing a good 


sheds. e may mention in this respect that there are two 
distinct entrances to the depót from the lines in the street. 

Referring, now, to the trials which the company are 
making on the various car equipments, these are being con- 
ducted for Mr. Sayers by Mr. S. Sudworth. For this 
parpose Mr. Sudworth has arranged three recording instru- 
ments, which can be conveniently mounted in any tramway. 
The way he supports these instruments is seen in Fig. 10. 
They are respectively a voltmeter, ammeter, and wattmeter, 
In order to prevent the vibration of the car from affecting 
the recording pen, an anti-vibration suspension has been 
obtained by means of indiarubber bands. Even these were 


| 
| 
| 


FIG. 12. —Historic View of the Mumbles Rall way previous to the | 
= introduction of Steam-Englnes, - 


found to be not sufficient to guard against the sudden jerks 
caused by rail joints and curves affecting the readings. Mr. 
Sudworth got over this by providing an iron tube at the 
base of each instrumont, and attaching to the end of each 
tube a heavy lead weight. This weight gives the instru- 
ment a relief from vibration which could not be obtained 
in any other way. Our next illustration (Fig. 11) shows 
the curve traced by the ammeter. for one portion of the 
Swansea tracks. These Instruments, or rather the curves 
obtained by them, enables the engineers of the British 
Electric Traction Company to decide whether one type of 
car equipment has great advantages over another. 
‘Opening Coremony.—The opening ceremony on Saturday 
last was commenced by the Mayor switching the current to 


work for them. In the license so granted all rents and 
remuneration should be kept low, but special provision 
should be made to secure the comfort of tbe public and a 
good and efficient service. A further quotation from the 
publication of the Fabian Society was to the effect that 
profits earned on the municipal tramways should be used 
for the reduction of general rates. This meant the taxing 
of the tramway riders for the benefit of the ratepayers 
generally. As regards Swansea itself, Mr. Garcke pointed 
out that they would have to carry four times the present 
number of passengers per annum in order to make a 
good dividend on the money expended in acquiring and 
converting the lines. 

The Mayor briefly responded to the toast. He did not 
agree with Mr. Garcke’s remarks as to the application of 
profits from municipal tramways. He thought that if the © 
profits were devoted to street improvements and general 
purposes, it was quite all right. | | 

Mr. THOMAS replied for the trade of Swansea. | 

The next toast was The Tramway Company,” which 
was proposed by Mr. THORNTON ANDREWS, and replied to 
by Mr. D. F. SudRUR 

Reference was made to the Mumbles Railway as being 
the oldest in the kingdom, or the next to the oldest, as far 
as parliamentary powers were concerned, and through the 
kind offices of Mr. Sugrue and Mr. Fischer (the manager 
of this line) we are able to give our readers an illustration 
(Fig. 12) of one of the first passenger coaches on this 
railway. We have Mr. Garcke's authority for saying that 
tho rails of this railway were of stone. The guests were 
conveyed by this railway to the Mumbles, and left to 
return at their own pleasure, after inspecting the pier, etc. 
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HUDDERSFIELD CONVENTION. 
(Continued from page 914, Vol. XXV.) 


The following paper on the combined management of 
tramways and lighting departments was then read by 
Mr. Quin: 1 
Combined Management of Tramway and Lighting 

Departments. JEU 


BY R. C. QUIN, BOROUGH ELECTRICAL AND TRAMWAY 
ENGINEER, BLACKPOOL. 


It will be admitted, by all members of the association, at 


least, that the municipal authority should be the lighting and 


tramway authority also. So far, the author begs the question, 


12 


' and in dealing with it purposes to treat it solely from the 


vj 


municipal point of view. It does not follow that because both 
undertakings are owned by the municipality that it is necessarily 
the beet policy to combine generating stations. In the majority 
of cases this question can readily be settled, but in some—the 
tramway area and lighting area, or, perhaps, the author might 
more correctly say their ‘‘centres of gravity "—are far from 
coinciding, and it may then be advisable to have separate 
generating stations. 

Assuming, then, that in our hypothetical town separate 
generating stations are established for lighting and tramway 
purposes, is it advisable to combine the two undertakings ! 
n order to find a satisfactory answer to this problem we 
must first consider whether the undertakings are, to any 
great extent, of a similar nature. In both cases we must have 
an engineer fully conversant with the problems of economical 
generation and distribution of electricity, and lastly, but by no 
means least, one who fully realises the importance of continuity 
of supply. Whatever tramway engineers may say to the 
contrary, continuity of supply is of much greater importance 
with electric lighting than with tramways. Who, then, best 
realises that continuity of supply should be the first aim ? 
There can, I think, be but one answer to this question—the 
lighting engineer. I have used the term lighting engineer 
because it is the term most generally used to denote the engineer 
responsible for the works established for the general supply of 
electricity, but the description is certainly not a correct one. 
A d grs supply of electricity is not established for lighting 
only, but for the supply of power also, and what “lighting 
engineer is not familiar with motors? What new problems 
does traction supply call into existence? The question of load 
factor certainly arises in the caloulation of sizes of cables, also 
the various stresses in connection with overhead line and posts 
will have to be provided for, and the starting, uniform running, 
and stopping ef the tramcars be ensured by suitable arrange- 
ments But everyone of these problems is simple, and any 
engineer worthy of the name could readily solve them. From 
this it will be seen that, in the author's opinion, the man best 
qualified to design and work a traction system is the qualified 
central-station engineer. But having two stations, is it now 
necessary that we should have two engineers? Certainly not. 
In many towns multiple stations even for general supply are 
established, yet they are invariably under one chief engineer. 

The next phase of the question to be considered is how far 
the engineering side of the question is dominant in a tramway 
supply. In the maintenance of the traction system there are 
several points to be considered, and I will enumerate them as 
follows : (1) the maintenance of generating machinery ; (2) the 
maintenance of cables; (3) the maintenance of overhead line 
and posts ; (4) the maintenance of track ; (5) the maintenance 
of cars and motors: (6) the cleansing of cars ; (7) the regulation 
of traffie ; (8) the collection of fares. 

The first five are entirely engineering, and without due regard 
to them the tramway system must cease to exist. The remain- 
ing three, though important, do not require that technical skill 
and training, nor the exercise of such resource, as do the former. 
Suppose, then, that we appoint, as chief of our tramway 
department, one who has previously been manager of a horse 
or other tramway system. How far is he fit and capable of 
efficiently controlling and maintaining the system? He is 
certainly competent to give due regard to the last three points 
(6 to 8); he might also avs had sufficient experience to enable 
him to maintain the track. But his electrical knowledge would 
probably be extremely slight, and il would then be necessary 
to have an electrical engineer, who would become the servant 
of the tramway manager. We shall find ourselves in this 
dilemma, that we have placed the maintenance and responsi- 
bility for good working of the most important part of our 
system upon a servant, and placed over him a man incapable, 
by reason of his want of knowledge, of properly controlling 
him. The engineering side is without doubt the most important 
in a mechanical, and especially electrical, system of traction. 

But it. may be said that the collection of fares and regulation 
of traffic requires experience which the electrical engineer may 
not have. Granted that it may be so, it does not necessarily 
fullow that the engineer would control this. These duties 
could be p upon a traffic manager. As to whether this 
traffic manager would be the servant of the engineer is 
largely a matter of the personality of the two men; and to 
the author there appears no difficulty whatever—and he 
pr from experience—in thus separating a 5 system, 
though there are advantages obtainable by placing the whole 
system under one responsible head. The question of collect- 
ing fares has some analogy to the collection of eledtricity or 

rents. In most towns, the author believes, this not done 
y the electrical engineer, but by a separate department of the 
municipality. | 

What the author would most wish to impress upon his readers 
is the fact that the design and working of an electric traction 


system is almost entirely an engineering problem, and that the 


man best qualified to carry out this work is the competent 
central-station engineer. E 
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Mr. J. F. C SNELL, of Sunderland, said that the author's 
paper raised a most important question. In Sunderland 
they had solved this question by making one engineer 
responsible for both departments instead of having two 
independent engineers, and this engineer (the speaker) was 
also general manager of the tramways. It was deemed 
that the engineering side of the management preponderated. 
When the trams are started the following subordinates to 
the ongineer will be appointed : an assistant engineer, who 
will have charge of the car sheds, of repairing the roads, 
and of maintaining the cars; a traffic manager, who will 
have complete charge of the staffs on the cars, and who 
will look after the running of the same to schedule times. 
The financial department will also come under this manager's 
care. He thought that the solution of the difficulty was a 
good one, and that the engineer should have the complete 
control, and not be subordinate to a non-technical man. 
They hoped to start their system running next month. 

Alderman PEARSON, of Bristol, regretted that the problem 
did not affect them at Bristol, as by a small majority the 
Corporation had decided to give up their opportunity of 
acquiring the tramways. If, however, his proposal in this 
respect had been adopted, he would have arranged the 
management generally as outlined by Mr. Quin. He did 
not think it woll to have two committees on the same 
corporation both concerned with worke for gonerating 
electricity. Ho believed in getting the tramway and 
lighting load supplied from the one station. He quite 

ed with Mr. Snell's division of the labour and respon- 
sibilities of the tramway department. 

Mr. PuiuiP DAWSON agreed, from a contractor's point of 
view, with the author's proposals, as he found in his capacity 
that the more authorities one had to deal with tbe more 
difficult it was to get any single point decided. With two 
committees to please, and a tramway engineer, the con- 
tractor was continually having to stop work for some 
reason or another. Without a doubt the man most 
qualified to design an undertaking should also have the 
wr of the same, and for this purpose an engineer was 

uired. | 

r. S. E. FRDDEN, of Sheffield, said it was of vital 
importance to the tramway undertaking that only one flag 
should be flying. He personally considered that the motor- 
men should be under the superintending engineer, and the 
conductors under the traffic manager. The motormen would 
then take instructions from the conductors as to the stopping 
and starting of the cars. Without a doubt a technical man 
should be the ultimate chief to whom all things should be 
referred. 

Bailie WILLOCKS, of Glasgow, said that it was a great 
pity they bad not a congress of tramway managers in an 
adjoining room, so that their views on the question might 
be heard. He did not Ap“ they would agree with the 
author of the paper. ith regard to the situation in 
Glasgow, it was rather a question of whether Jonah would 
not swallow the whale instead of the whale swallowing 
Jonah. They had an exceedingly strong tramway manager, 
Mr. John Young, and while their electrical engineer was at 
the time an exceedingly capable man, he had not the 
personal influence and character to get charge of the two 
undertakings. Still, they had pany ie to keep their 
electric light undertaking in their own hands. They were 
doing good work in this, and found their present engineer, 
Mr. 8 a very good spender of money. As regards 
their tramways, which they hoped to have completed for the 
exhibition next year, the tramway equipments were in the 
hands of Mr. Parshall. There was no doubt that to make a 
good tramway manager a strong personality was wanted. 

Alderman Bruces, of Sunderland, said it was absurd to 
have two committees and two electric power stations in one 
town, both belonging to the same ration. He thought 
that the lesion] sn leet who laid down the plant should 
have full charge in working the same. 

Alderman WoopHEAD, of Hslifax, said that by havin 
one combined station for traction and lighting, there wo 
be a great saving in staff and working expenses. He agreed 
with the author as to the division of labour in connection 
with the undertaking after it was started, but they ought 
not to expect the electrical engineer to take over the 
detailed daties of a traffic manager. In Halifax they had 


current from the Lighting Committee. The Electric ight- 
ing Committee last year made a net profit of £5,400 from 
the following scale of charges: 4d. per unit for lighting, 
with discounts ; 24d. per unit for current used on motors ; 
1fd.. per unit for current sold to Tramway Committee. 

Mr. H. C. BisHoP, of Wigan, also agreed in the advis- 
ability of having one committee to maintain both tramways 
and lighting. Ia Wigan they started with a clear field — 
i. e., no tramways or lighting—and hence were able to choose 
a system of supply which was suitable to both pur : 

Mr. C. S. Vesey Brown, of Lincoln, advacstad haviug 
one committee split up into three or four sub-committees : 
one of these to look into generating plant, one for the 
distributing plant and mains, one would have charge of the 
financial arrangement and returns, while the fourth com- 
mittee would have charge of the tramways. With very 
large stations he was not quite certain that when the size 
exceeded 30,000 h.p. there was any further advantage in 
adding plant in one station instead of building two; 
30,000 h.p. was larger than any engine contained in one 
steamship, .— — ^" o Te". | 
Mr. QUIN, in reply, said that so little contentious matter 
had been raised that ho agreed practically with all that 
had been said. a | 

The discussion then closed with a vote of thanks to tbe 
author. | 

The last 
following : . 


The Reduction of Light-Load Losses in Alternating 
Supply Works 


BY HORACE BOOT, CONSULTING AND RESIDENT ENGINEER 
TO THE TUNBRIDGE WELLS CORPORATION. 

The question of light-load losses in electricity works, be they 
continuous or alternating, deserves more attention from engi- 
neers than it has hitherto received. These losses might bi 
divided under two heads—viz. : mE 

Works Losses.—(1) Fuel used in keeping up steam ready to 
supply ; (2) radiation losses in boilers, separators, brickwork, 
steam and drain pipes ; (2) in running larger generators at light 
loads to enable the voltage to be kept eonstant, should motors 
or other apparatus requiring heavy starting currents be in 
cirouit ; (4) wages paid to the men during the hours of light 
load; (5) interest and sinking fund on the buildings and 
machinery during light-load hours. "UG | 

Distribution Losses.—(1) Losses in transformers (magnetising 
watts); (2) losses in the shunts of meters; (3) interest an 
sinking fund on capital, outlay on cables, and distribution 
applisnees.' (Nos. 2 and 3 apply equally to alternating and 
continuous systems, but No. 1 only applies to the alternating, 
except where oontinuous-curren$ transformer systems aro in use.) 
- The author does not purpose in this short paper dealing with 
the losses under the works heading, as there are many ways in 
which these can be reduced to a minimum, but he has not yet 
come across a system, be it direct or alternating, in which these 
in the course of a year do not total. up to a very large amount, 
which would make an appreciable difference in the cost of supply 
if they could be overcome. In diatribution, the most impor- 
tant losses requiring consideration, and which are more or less 
complicated, are the transformer losses during light loads, and 
since it is increasingly evident that in the near future trans- 
formers dealing vith alternating currents of mono-, di-, or poly- 
phase will be used by both what are known as continuous 
current and **alternatipg engineers, it is important to both 
sections to endeavour to meet these losses, and to ascertain the 
manner in which they can be best reduced to a minimum. 
Low-tension engineers of a few years ago are all of them pro- 
pounding schemes involving high preasureg, and it is notable 
that all these schemes propose using alternating currents and 
transformers, or motor-generators. There is a consensus of 
expert opinion that the inost économical way to supply elec- 
tricity over large areas, and on a large scale, is by a form of 
high-tension transmission, and therefore thé author does not 
feel called up to apologise to his continuous-current friends for 
wasting their time over problems which they now see they will 
have to tackle in the future. |. | 

- The transformer losses may be divided into ** iron " losses and 
** copper " losses; the iron losses being dependent upon the 
edd ent loss, varying, of course, with the temperature and 


paper for discussion on Thursday was the 


-curr 
pe icity, and the contact between the adjacent plates and 
yst 


eresis loss depending upon the quality of the iron and the 
temperature to which it is heated, thə E.M.F. curve, and 
the maximum induction ; also, a not unimportant item, the 
mechanical straius and stresses to which it is exposed. The 


copper losses may be summed “ap as the C? R loss due to the 
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two committees, and the Tramway Committee bought. its 
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magnetising current and resistance of primary winding. These, 
of course, again vary as the square of the current, the resistance 
of the oopper, the temperature to which the winding attains, 
sectional area of same, and the length. The author has found, . 
however, that the C? R loss due to magnetising current is about 
20 per cent. of the maximum output. It is important to note 
that the limit of work which a transformer can undertake is 
governed by the overheating | barakon; as this exercises a 
very important function when ahort-circuits on the distributing 
networks tako plaoe, as the transformer only requires to be 
fused to its burning-up limit, which is usually very much higher 
than its output. It will be seen that it is important to design 
a transformer in such a manner that it has sufficient means of 
radiating its heat, as only in that manner can a transformer be 
kept within decent limits in weight and size. 
ith regard to improvements in transformers, it is interestin 

to reproduce a curve having for ordinates the watts per . 
of iron tested at 100 frequency, and for abecisse the maximum 
volts of induction in C.G.S. units, for which the author is 
indebted to Mr. Berry. From this it will be seen that the 
efficiency of tranaformers has advanced enormously since 1890. 


Watts per lb of iron tested . 
at /00 —per second. 


O 1000 2000 3000 4000 5,000 6.000 7000 8,000 3,000 
Maximum values of Induction in C.G.S. Units. 
CURYE A.—Showing Advance in Transformer Bfictency. 


This increase of efficiency plays a very importaut part in the 
light-load losses, as by comparing efficiency curves it is now 
ible to obtain an all-round efficiency, including light-load 
ours, of something like 94 per cent. —that is, taking 20 hours 
at no load, two hours at full load. Many works, however, are 
fortunate in obtaining a longer period of load. Comparing the 
efficiencies for the last 10 years, there has been an improvement 
«f something like 16 per cent. It therefore will be seen that 
one of the ways to reduce light-load losses is to instal trans- 
formers of high quality. It is, of course, apparent to anyone 
that the copper losses from the all-day efficiency point of view 
are of less importance than the iron ones, because the iron, like 
the poor, ‘‘is always with us," whereas the copper losses do 
not play such an important part until the transformer "becomes 
loaded. The ageing of the iron is a very important matter, and 
the author has found from tests carried out that in the case of 
old transformers the effect of age has been to increase the mag- 
netising watts by as much as 45 per cent. This should not be 
the case with our present knowledge, as in the case referred to 
it was due to the number of lines forced through the iron to 
a very large extent, whereas if the iron density had not been 
pushed so far, also the temperature limit, both in the iron and 
in the copper, there is no reason why the watts taken. to 
magnetise should have increased so enormoualy. In other 
instances tried by the author, they have increased 10 per cent. 
after nine months’ use. He thinks it is here that in all proba- 
bility our systems put down with English plant will eventually 
show their superiority over American-made machinery, as it is 
well known that Americans load their machinery up to the 
limit. In his transformer specifications the author finds it 
necessary to insert a clause, that the tests on the core losses 
shall be taken after the transformer has been six months at work 
on its full load, and he is even of the opinion that this ‘six 
months would be better if it were 12 months, because a trans- 
former appears to get better as its gets older, until it reaches a 
certain point, and then the increase in iron loss runs up. The 
ageing which increases the iron loss can be governed by tempera- 
ture rise, the quality of the iron, and the strains of a 
meohanical nature to which it is ex when in use, In a 
table below are.given the actual tests obtained from different 
sizes of transformers in sub-stations in Tunbridge Wells, showing 
the inoresse in magnotising watts with age, also the number of 
watts used on large transformers (calculated) during the period 
of light load. This is important, as from these figures can be 
caloulated the saving that can be effected by switching the trans- 
formers in or out, according to the conditions of load, making, 
of course, provision for the labour, interest, and sinking fund 
required for doing this, | 
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Sus-StTaTions oR TRANSFORMER PITs. 
Size of trans- Core loss in 


former in watts when Core loes in 
kilowatta. firab installed. waste now: 
W „ o/ / / 490 
SJ A esi AND. iriran 8 410 
ö; o odi sos K h . 590 
J ͤ % 300% - euin 390 
SSͤĩ?8—5,? ! 2 secesezeevel 770 
DB. · E ENE E . 3990 
J S EN A 488 eo cc 470 
CC a- 1 -.r- ani 121 
CCC . ³¹¹¹ eretar 170 
15 ͤ ˙ 5 %%½y;ö§; 8 350 
VTV 6 eosesonT. 430 
O rriaire ea Ed ecess 17rö . 180 
FCC IIC E S 80 
0 Ü verses sive eva 460 
. A 550 
CCC „ 230 
8B ͤĩ]5DW Sas PPP 180 
pec e „„ ee esai a == 
Ace em A „„ ˙ m 150 
FC 1777777 ͤ 4. 150 
Jöͤͤĩ[ĩũ 8 8 ;·;˙⁵v6 sonics 450 
17ö;1ͤo vie ea ovS ^^ D tos 400 
House TRANSFORMERS.—Core Losses. 
Size, kilowatta. Watts. 
B cuca ͤ AA eve 110 
FFC 45 
7 at 110 
VVV i 45 
So ( 150 
V 110 
17 ˙—— 45 
ITT 45 
E ĩͤ 8 45 
8 E EEA 150 
r EE E E T s 110 
CCC 110 
8 F 150 
F 110 
CC 8 45 
C 110 
C ͤ " 150 
)) suena PV ads 110 
aevo 45 
JC 110 
E usas ] 45 
JJ 110 
PVVFV VCC 45 
CC 45 
TTC 45 
IU quesito idis 45 
VTV 45 
„„ veis eds 150 
%%% ( 150 
D uiv I CERE 8 180 
Total kw. 56 Total watte losb —2,765 —2 765 units per hour. 
With r to ageing of transformers, there is an interesting 
eurve published by the London Electric Supply Corporation in 
1895, and which, with their kind permission, is reproduced here. 


(/454 true Watts) 
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'AVERAGE OF POINTS. 
Percentage increase of open circuit loss 


10 20 30 40 SO 60 70 80 90 100 110 120 130 140 150 160 170 180 


‘No of days transformer has run on magnetising current 
Carve showlng the Ageing of Transformers. 


The author has calculated that at Tunbridge Wells the units 
generated during the period of no load in 1899 amounted to 
52,920. The units supplied to the transformers in circuit, 
calculated taking the same number of hours, equals 10°75 x 3,000 


hours = 52,250, and the total number of units generated in 1800. 


equals 466,901, showing that the number of units due to core 
loss amounts to 6 09 per cent. of the whole. The coat of supplying 
these ‘‘oore loss" units (15d. per unit) amounts to £201. 11s. 51., 


and it is this figure which the author is hoping at some future 
time to save entirely, and then he will be in the same position 
as his ‘‘continuous-current friends," so far as efficiency of 
distribution goes. By adopting the network interoonnection 
system and running a sufficiently large low-tension main into the 
works, or, if the works are situated some distance from the 
distributing area, supplying the whole of. the distributing net- 
works from either the works or one sub-station, the whole of 
the loss, with the exception of that occasioned by the use of 
one transformer, can be saved, against whioh, however, must 
be balanced the labour involved in visiting these sub-stations 
twice a day fur the purpose of switching on and off the primary 
and secondary. The switch gear in these sub-stations should 
be as simple as possible, so that it does not require a particularly 
skilled man to operate same, nor should it be possible for him 
to kill himself. 

A few years back Mr. Walton (then chief engineer to the 
Metropolitan Electric Supply Company) brought out and 
patented an automatic transformer switch, to switch in the 
transformers on both the primary and secondary as soon as the 
load became sufficiently heavy to require a supply from that 
transformer. These have been in use since March, 1897, at 
the sub-stations in Marylebone- e, Brook-mews, Rathbone- 
place, and I believe the London Electric Supply Corporation 
and the Brush Provincial Company are also using them. This 
automatic switch is most useful in towns subjected to sudden 
demand, as the engineer can rest assured that a sufficient 
number of transformers will be switched in to cope with the 
load, and will not have to depend upon the vagaries of human 
intelligence. It is, of course, easy for any station engineer to 
calculate the saving effeeted in switching off these transformers, 
which becomes more marked in towns with a poor load factor, 
and in the provinces, where sudden heavy demands are almost 
unknown, from the following formula : - 


the number of hours the cost per Board oore loss 
per annum the trans- } x |t Trade unit tox In units | 
former is not loaded generate 
1,000 


Another advantage to be obtained by being able to cut out all 
transformers during the hours of light load is that it places all 
the feeders, with the exception of one perbaps, at the disposal 
of the mains superintendent for testing purposes, or working 
thereon, and then there can be no excuse for not keeping them 
in perfect condition, as they can be tested daily. 

The question of the best position for fuses in the high-tension 
feeders is a very troublesome one, and the author found 
that the safest place to have fuses is at the works, and at the 
works only, especially when we get to the condition of things 
where transformers never go wrong; as, unless fuses are con- 
stantly watched in the sub-stations and frequently changed, no 
reliance whatever can be placed upon them. I venture to think, 
in the analysis of the number of extinetions and the cause, 
75 per cent. could be put down to the erratio behaviour of fuses, 
both on the high-ter.sion and the low-tension side, and for that 
reason fuses should only be inserted where it is dangerous to 
do without them. In the distributing networks I have not 
found it n to insert fuses, except at the point of inter- 
connection as above stated. This method of reducing the 
light-load losses to the minimum, unless precautions are taken, 
may introduce serious results, and be the cause of cables and 
transformers breaking down. 

Some time ago there was an article in the Electrical Review, 
by Mr. Hay, proving that when breaking a current, at the 
instant of breaking the current it had a higher value than ita 
normal maximum, the core being left more strongly magnetised 
than when under working conditions. In some experiments 
carried out {with transformers it has been proved that trans- 
formers do not, as a rule, break down at the instant of conneo- 
tion, but the oore settles down to the ordinary cycles of 
magnetism gradually, and there is no rise in potential difference 
across the terminals ; but if they break down the damage was 
done when switching off. It would be interesting to hear from 
other members if they have found the life of the cables and the 
transformers, when intermittently used, to be shorter than 
when they are in constant use. Beyond the strain of switching 
on and off, the author does not see that there should be any 
difference, unless the transformers get unduly heated, in which 
case the continual heating and cooling may do mechanical 
damage. 

There is another danger which may be introduced at the 
time of switching in and out—viz., the capacity effect—but, 
provided care be taken to switch in the outer conductor first, 
and switch out the inner conductor first, it is unlikely that the 
conditions will be such as to break down the cable. Experi- 
ments were performed by Prof. Fleming and Mr. Alexander 
Siemens on the Deptford mains, which will be within the 
memory of the members, and the able articles written at 
the tíme with respect to the same are worth studying. One 
of the points to be borne in mind, however, is to avoid any 
-discontinuity in the outer conductor of a concentric cable, and 
this can best be secured by earthing the outer without auy fuse 
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in circuit. In the Review, in March, this subject was ably 
treated by Mr. Gisbert Kapp, the article being the translation 
from the Elektrotechnische Zeitschrift, Deo. 28, 1899, in which 
he depicts some conditions into which we unhappy alternate- 
current engineers may get and break down our cables. However, 
it is rarely that these conditions are present, but it is always 
advisable to take precautions such as the adoption of Neufeld’s 
rule for switching in and out: The earthing of the outer 
conductor, and omission of all fuses in the outer." 

It is important that traneformers should be constructed to 
withstand a considerable load for a short period, as when such is 
the case it is possible to use a transformer that will be fairly 
well loaded at normal times of heavy demand, and occasionally 
withstand a great deal more. In some of the transformers the 
author has tested there appears to be very little limit to their 
overloading capacity—one in particular, a 5-kw. transformer, 
easily withstood a load of 12 kw. without burning up; but he 
finds that when the larger sizes are dealt with, the manufac- 
turers are not so generous in giving more than you pay for. 
From calculations and tests made, it appears that about 140 
watisare wasted in core losses for every thousand watts supplied 
to the lamps. Considerable economy may be gained in distri- 
bution by keeping the number of sub-stations to a minimum 
in fact, the Board of Trade alteration in the permissible pressure 
of supply has been an immense boon to alternate-current as well 
as to oontinuous-current engineers. The insulation of the 
distributing mains is better maintained in the case of alternating 
than appears to be the case in continuous-current distribution 
systems, in which, by increasing the pressure, ‘‘shorts” and 
other troubles have been experienced. 

Taking the cost of coal, which in Tunbridge Wells is very 
heavy, at 1d. per unit, the cost of energising the transformers on 
circuit amounted to £1357. 3s. Ad. in 1899. in order to overcome 
this loss it is necessary that the low-tension networks sup- 
plied from the various sub-stations be interconnected, 
as it is then possible to switch off all the transformers, 
except one, on both primary and secondary. For this purpose 
the author has arranged the networks so that they can be fed in 
the daytime from a transformer situated at the works, and the 
whole of the transformers in the sub-station can be switched 
out of circuit. This at once reduces the light-load losses from 
10,750 watts to 500, against which, however, has to be put the 
cost of the extra switch gear and men’s wages, unless an auto- 
matic switch is used ; but it will be seen that this arrangement 
enables the feeders to be tested every day, worked upon, and 
kept in perfect order, without in any way discontinuing the 
supply, which, as prescribed in the Act, is continuous during 
the 24 hours. In towns where it is possible and economical to 


build a large eub-station and make it a centre of distribution, 
transformers can be banked, and it is usually arranged for one 
man to attend to these, but in Tunbridge Wells the area is 
very extensive, and no particular sub-station can be looked upon 
as the feeding centre, so that the most economical way is to 
place one large transformer in each instead of providing several 
small ones, and switching them in as the load comes on. The 
author has found, from experience, that the most satisfactory 
arrangement for fuses on the outer networks is to make them 
comply with the following conditions : Each transformer sub- 
station should be allotted a certain small area, which should not 
exceed the maximum load of the transformer at the time of full 
demand, even if it were isolated from the other sub-stations. 
A fuse box on the distributors should be inserted before con- 
necting that particular transformer area with the other network 
area, This is what he has carried out throughout, and found to 
work admirably. It is advisable to test the transformers at 
least once a year, to obtain the magnetising watts on open 
circuit, and the full load voltage drop, and compare them 
with the previous tests, and in most instances it will be 
found advisable to scrap the old transformers, and buy others 
more up to date, having more permanent efficiencies. With 
a reduction of frequency to a standard of 50 periods, mary 
alternating troubles would disappear, such as impedance. Wit 
teure to skin effects, Lord Kelvin showed that the current 
only penetrated to ‘0393 of an inch after increasing the 
frequency above 150, but the loss occasioned by this may be 
more or less neglected with low periodicities. 

A very important point to bear in mind in alternate-current 
distribution 18 to keep the power factor as near unity as possible. 
This problem is not easy, and is often the cause of great loss in 
efficiency. The effective volts and amperes rarely exceed °75 of 
those apparent ; it may be much less than this when motors, 
arc lamps, and various inductive apparatus are in circuit. This 
wattless circuit loads up the armatures and the cables, producing 
considerable phase difference. However, provided the frequency 
is kept low, the difficulties can be overcome, as the current 
lagging in phase depends upon the inductance in circuit and the 
periodicity. Various suggestions have been made for intro- 
duoing capacity in order to give lead, and thus nullify the lag 
in an alternate-current circuit caused by induction, but the 
author is not aware of any system being in operation in this 
country. When it is necessary to calculate actual resistance 
these effects present difficulties, as it is apparent that the 
resistance must change according to the kind of load. 

Another source of waste, although of not very large moment, 
is the energising watts supplied to maintain the shunts of the 
meters when no energy is being consumed. It will be seen that 


APPENDIX.—INFORMATION OBTAINED FROM 17 Towns. 


iu T Are any e e- 5 Magnetisin Done your 
rou r- ments made for T ð you use an ow- 
Town. connect Do y idet bank cedueing the idle aaa: e ee switch ec 5 tension 
networks br 440 3 ? magnetising watte |^ TOES given for cutting-out es M bór network 
with fuses? | ansformers in time of light DIES transformers? time , come into 
load ? time, percentage? o worke? 
— — — — — | — — r — — 
BA No. Ves. No — No. — One circuit 
BEDFORD...... sess. Only occa |[n some cases No. 5 kw. and 6 amps. No. — No. 
| sionally. | : — 
BOLTON ............ No. No. — — — — Yes. 
BRISTOL ........... Yes. Yea, Nothing daily. About 30,000. Nob now. — One does. 
CARDIFF .. ......... Yes. Yes. In the summer. — o. — No. 
CROYDON ...... Not gene Yes. Yes. About 10 kw. All switching offNo incréase No. 
ly. is done by hand.] noticed hitherto. 
DERBY .......—....... o. Wherever In the summer. 7 primary amperes No. — One of four 
; poseible | full load current at 
present about 300 
amps. Mag. watte 
estimated about 
10 kw. 
HAN LET Yes. Yes. No. 7 amps. ab 2.050 volte. — — No. 
HAL ITX. No. As little as No. About 16 amps. atj No Cannot say] No. 
possible. least at 2.000 volts. definitely. 
HARROGATE ..... Yee Yes. No. About 13 apparent No. — c No. 
am pos. | 
HUDDERSFIELD .. No. Yes. No. About 15 kw. No. Depende very No. 
much upon make l 
of transformer. 
KINGSTON - UPON Ves. Ves. tan be switched 7 amps. at Z 100 volte. No. Ves. Nob ab 
THAMES )ut in sub-statione. preeent. 
NEWPORT ...... No. Yes, in sub No. 20 kw.—15 amps. No. — No. 
stations. 
PosTSMOUTH ..... (Occasionally No. No. Average 15 watts per No. Nob ascertained.| No. 
kilo of rated oubpu: 
of transformers, 
SOUTHPORT.. ..... Wil do a Yes. No. Mag. power amount: No. Not appreciable.| No. 
this year. to 16 kw. and the | 
l ‘current 8 9 amps. 
WOLVEBHAMPTON| . Yes. — — — — — No. 
WORCESTER Rn. No. Ves. No. 8 amps. at 2,000 volte. No. Have never No. 


determined. 
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there are 1,000 meters on circuit, all of them taking a small 
amount, and most of them taking that amount for 20 hours 
out of the 24 for no purpose, that a saving would be effected 
if this shunt were cut out when no current was flowing 
through the series coil. The author has introduced into 
kis Wells a small relay, which is governed by the 
current in the series coil, and is made to close the shunt 
circuit of the meter immediately ‘1 of an ampere flows through 
it. Thearrangement is simple and works admirably, the three 
points in its favour being: (1) it prevents consumers complaining 
of the noises their meters are making all day long when there 
are no lights burning ; (2) it prevents consumers thinking that 
the meter is registering when they are not using any energy ; 
(5) it saves the wasted watta during the time when the meter 
15 not registering. 

In conclusion, in order to reduce the light-load losses—(1) 


. the low-tension distributing network must be interconnected, 


each sub-station interconnection being by a fuse on both poles 


: (2) the supply can be given by one transformer, preferably 
' situated at the works, and so arranged as to feed the whole 


networks ; (3) in each sub-station switch gear must be arranged 
to disconnect the primary from the source or sources of supply, 
and the secondary winding from feeding or being fed by the 
low-tension network ; (4) unless automatic switches are used, 
it is the mains superintendent's duty to arrange with certain 
men on their way to work to open the switches and switch in 
the transformers at sunset 10 the feeders should be so arranged 
that during the hours of daylight they can be tested and all 
pressure removed. In some instances, of course, this would 
necessitate cutting off the supply to a few isolated houses 
which may have separate transformers, but no doubt this could 
be arranged in the price charged to these consumers, as they 
would be situated outside the ** compulsory " area. 


Mr. L. ANDREWS, of Hastings, opening the discussion, 
remarked that he had a paper on somewhat the same subject 
coming on the next day. He thought that every engineer 
should calculate the resulta of switching off his transformers. 
He had not found any great advantage at Hastings. For 
instance, on one feeder using 2,000 volts the condenser 
current was 0'9 of an ampere. When two 18-kw. 
transformers were switched on to the end of this feeder 
the current actually fell to 085 ampere. At times of 
light load current was quite as important as energy, as on 
the current depended the size of the plant which bad to 
be kept running. He did not agree with the author as to 
the use of fuses in transformers, which he thought should 
only be put in so as to protect the feeders if a transformer 
burnt out. 

Mr. H. FARADAY Proctor, of Bristol, referred to that 
part of the paper in which the noise of meters is complained 
of. He thought there was no difficulty in selecting meters 
which do not make a noise, and also that the watts con- 
sumed in the shunts of the meters were so small that it was 
not worth while switching them off. Taking the whole 
year through, these watts only worked out to 18 units per 
meter, which at 1d. per unit would hardly repay for the 
automatic gear and the risk of failure. As regards the 
switching off of transformers in the sub-stations, here again 
he considered that the cost of switching off by band 
labour did not bring any commensurate advantage. At 
Id. per unit, 4d. per hour would pay for all the energising 
current for the transformers referred to in the author's 
paper, and he did not think it worth while to send a man 
round to the sub-stations in order to save eight hours’ 
supply at this rate. As regards the switching on and off 
of feeders, he found that there was no trouble from a rise 
of voltage if one always switched on the low pressure before 
the high, and reversed the sequence of events when 
ga a i off. 

Mr. H. S. RUSSELL agreed with the author that it paid 
to ecrap old transformers if their core losses were high. 
As regards the increase of these core losses, with time it 
would be seen that it was not such a simple phenomenon 
as was hoped, as there were irregularities in the curves which 
could not be predicted. 

Mr. PRUSSMAN, of Doncaster, raised the question as to 
whether the relays for the switching in and out of the 
meters could be relied on to work at the current 
mentioned—0'1 ampere. If the relay did not switch on 
when 0°15 ampere was going through, it would mean 
that an 8-c.p. lamp could urnt continuously without 

istration, as the meter would be out of circuit. 

r. J. F. C. SNELL, of Sunderland, raised some questions 


as to the figures in the paper, which he thought were rather 
too favourable to the alternating-current system of supply. 

Mr. EpacomE, of Kingston, said he also had com- 
plaints of the noise e by meters on the alternating- 
current system. 

Mr. W. B. EssoN asked the author if he could give the 
length of time that each of the transformers referred to in 
the paper had been in use, in order that one could see how 
long it took for the core losses to increase to the extent 
shown. He pointed out that if the whole of these losses 
were saved, it would only amount to £150 per annum, and 
it was a question as to how much one could spend, and how 
much complication it was worth while to introduce in order 
to save a certain proportion of this amount. 

Mr. H. L. P. Boor, in reply, explained that the figures to 
which Mr. Snell referred were for the core losses only. He 
would try to give the information which Mr. Esson asked 
for in the Journal. He explained that the noise in the 
streets in Bristol was very likely sufficient to prevent the 
noise from the meters being heard. Tunbridge Wells was 
a health resort, and the noise of the meters was objection- 
able to invalids. Mr. Boot caused much amusement by 
explaining that the meters and the visitors were both placed 
in the cellars. 


The meeting adjourned at 1 p.m. which gave the 
members time for lunch before attending the Mayor's 
garden party, which was held in the Beaumont Park from 
à to 6 pm... This park, which is a great credit to the town 
of Huddorsfield, was originally a quarry, and the irregu- 
larities in the ground caused by the quarrying operations 
bave given every facility for making the ornamental park 
which is now enjoyed so much by the inhabitants ot 
Huddersfield. Two bands were engaged for the occasion, 
one of which played in the band pavilion and the other in 
the terrace opposite the castle. From this park a most 
extensive view of the country round Huddersfield can be 
obtained, and the rising smoke from Huddersfield was also 
5 apparent at the time of the garden party. It 
is wonderful, however, that the oountry should keep so 
exceedingly fresh within such a short distance of a large 
manufacturing town. 


The annual dinner of the Municipal Electrical Associa- 
tion was held in the town hall at night, when Mr. 
Mountain, the president, again took the chair. The toast 
list included the following: The Queen and Members of 
the Royal Family,“ The Corporation of Huddersfield and 
the Electricity Committee," p orome by Alderman Bruce, 
M.P., and replied to by the Mayor of Huddersfield ; ‘The 
Guests,” proposed by Alderman G. Pearson and replied to 
at length by Sir Thomas T. Woodhouse. The toast of the 
evening, “ The Municipal Electrical Association,” was 
placed in the hands of Councillor G. Thompson, and was, 
of course, iae to by the President. | 

Mr. W. CHAMEN, in proposing “The Electrical 
Industry,” gave some eng reminiscences of the 
pioneer work in electric lighting. He referred, for instance, 
to the arc lighting carried out in those days when one 
dynamo was provided for each light, and when the sparkin 
at the commutator was the recognised method of telling i 
the lamp had lighted ap. In the case in point this test 
failed because the commutator had distributed itself about 
the engine-room. 

The toast was replied to by Mr. S. Z. DE FERRANTI, who 
made some interesting points on the developments of elec- 
trical industry, and the way it was hindered and helped by 
ue cerporations. 

Mr. MACLAREN also replied. 

closed with the toast of The Press,” 
DGCOME. 


The proceedin 
proposed by Mr. 


The Johnson-Lundell Company.—We understand 
that this company is now getting in working order, 
having appointed Mr. A. Tilley as secretary, and Mr. A. F. 
Hall as engineer, the latter of whom has had extensive 
experience in the States under Mr. Parshall. The financial 
state of the company leaves nothing to be desired, and we 
ins Mr. Hall every success in working its manufacturing 

usiness. . 
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LOCAL LOANS. 

A glance at the annual reports of the Local Govern- 
ment Board, although these reports are somewhat 
belated, gives some interesting information. Just at the 
pe juncture we may refer to the 1898-9 report, that 
or 1899-1900 not being yet available Herewith we 
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give certain figures which may be of use for reference in 
iscussing municipal matters. These show the receipts 
and expenditure, the loan on capital accounts in certain 
more or less debatable directions. The figures are instructive 
reading, and when those of the forthcoming report are 
issued and added will prove a little startling. e now 
simply give the figures, reserving comment. 


TABLE I.—ExPENDITURE (nob out of loans) AND RECEIPTS FROM OPERATIONS CONNECTED WITH WATER, GAS, AND ELECTRICITY. 


Items. 1892.3. 1893 4. 1894-5. 1896 6. 1896-7. 1897.8. 
Expenditure on waterworks ...................-..-. £1,010,008 ... £1,093,622 ... £1,112,589 ... £1,218 484 ... £1,192,130 ... — 
Revenue from waterworks ............ cece e 723 2, 825,652 .. 2,875,984 .. 3,039,413 3, 166, 824 — 
Expenditure on gas works. . 2 £3,480,925 ... £3,698,514 ... £3,566,318 ... £3,624,533 ... 3,753, 205 — 
Revenue from gas work e sso 4,333,589 ... 4,510,784 4, 750, 738 ... 4,718,528 ... 4,804,881 .. — 
Expenditure on electric lighting .................. £2,237 ... £24,464 £33,605 ... £44,554 £61,149 ... — 
Expenditure on electric lighting and supply 
(other than public lighting) . . . . . . . . 18,740 37.514 92,540 126,988 ... 177,842 — 
Revenue from electric lighting and supply...... 21,081 44,123 193,580 .. 195,472.  3979,819 ... — 
Expenditure on tramways ........... . . X £51,818 £61,063 £109,981 ... £134,737 .. £100,736 .. — 
' TABLE II.—LoANs to LOCAL AUTHORITIES, 
1892.8 1893.4. 1894.5. 1895.6. 1896-7. 1897-8. 
Gasworke . .. . . q e . . . . £401,985 .. £727,550 £749,964 £399,879 £539,396 ... — 
Electric lighting and supply. 115,948 572,645 559,299 596, 549 1. 186,739 — 
Public lighting nob included under other | 
headings ....... . e 1,996 2,857 .. 4, 464 1,383 9,109 .. — 
Fan T E OT 58,996 . 180,045 ... 173,458 66,859 19,684 ... — 
TABLE III.—ExfPENDITURE our oF Loans, 
1892-3 1893 4. 1894 5. 1895 6. 1896 7. 1897-8. 
Dag WOPEB. ß ox E RH vA OC EE ETE E QU EVE £547,473 £796,826 £598,300 ... £455,839 £641,515 ... — 
Electric lighting and supply ........................ 165,465 445,645 704278 ... 090,493 1,087,231 ... — 
Public lighting not included under other 
headings ........ "— ————— € 2,398 5,732 1,546 ... 11,561 9,780 ... — 
Tram ways ——ÁÁ—— 67,427 211,190 54,263 ... 172,680 . 144,074 ... — 
TABLE IV. — OursrAN DIN d Loans, | 
1892.3. 1893 4. 1894 6. 1895 6. 1896-7. 1897 8. 
Gasworks .......... CCF „15, 533,605 . . £16,198,586 .. £16 931,943 ... E17, 162.143 .. E17, 433 760 — 
Electric lighting and supply.. . 273,548 835,263 . 1,378,818 ... 1,942,773 8,112,097 ... — 
Publio lighting not included under other 
headings... sese hier hne Ur e aane 31.923 32,809 32,860 30 778 37,474 .. — 
Tramways M 1,295,702 1,433,744 1,466,610 1,604 412 1,685,295 ... — 


LIGHT RAILWAYS. 


The Light Railway Commissioners have submitted to the 

of e an order for the construction of light railways 

in the county of Worcester between Bromsgrove railway 
station, Bromsgrove Town, and Lickey End. 

At a recent meeting of the Bowness District Council the 
proposed electric tramway to connect Bowness, Windermere, 
and Ambleside was discussed, and the Council resolved to con- 
tinue their opposition to the scheme. 

The Cinque Ports Light Railway, Limited, is the title of a 
company which has been formed, with a capital of £25,000 in 
£1 to take over and continue the application under the 
Light Railways Act for a provisional order for the construction 
of the Cinque Ports light railway, and to carry on the business 
of railway and general engineers, railway and tramway pro- 
prietors, etc. l 

The complete scheme for the Mansfield and district light 
railway has now received official approval, and the substance of 
the two applications will be drafted in oneorder The extensions 
to Pleasley-hill and the cemetery at Mansfield, and from Sutton 
to Hucknall Huthwaite are estimated to cost £36,487. 

The President of the Board of. Trade in a return in regard to 
the operation of the Light Railways Aot, 1896, states that no 


loans have yet been approved under Section 4 of the Act. The- 


following are the free grants which have been approved con- 
ditionally by the Treasury under Section 5: (1) The Mound, 
Embo, and Dornoch, oom ny incorporated by the order, 
£14,000 ; (2) Forsurard, Melvich, and Port Skerra, company 
incorporated by the order, £20,000; (3) Fraserburg and St. 
Combo, Great North of Scotland Railway Company, £5,000 ; 
4) Kelvedon, D pe and Tollesbury, Great Eastern Railway 
mpany, £16,000; (5) Elsenham, Thaxted, and Bardfield, oom- 
y proposed to be incorporated by the order, £16,000 ; (6) 
anat; Valley, company 55 by the order, 218,000 ; 
(7) Leék, Caldon Low, and ington, company incorporated 
by the. order, £10,000 ; (8) Welshpool and Llanfair, company 
incorporated by the order, £7,000; (9) Wick and Lybster, 
company incorporated by the order, £20,000. Order authorising 
the fight railway not yet confirmed for Nos. 4 and 5. 
: The Staines and Egham Light Railway Compeny, Limited, 
intend to apply for an order authorising the construction and 
working of t railways in the Egham district. 


Sir Courtenay Boyle held an enquiry on the 28th ult. into the 
Barnsley and district light railway order. The promoters— 
the British Electric Traction Company— were represented by 
Mr. Sydney Morse. The objectors were the Barnsley Corpora - 
tion, represented by Mr. Soutter (Durnford and Oo.), and the 
Worsborough Urban Council, for whom Mr. Oddie (Torr and 
Co.) appeared. Mr. Soutter said the Corporation of Barnsley 
objected to Sub-Clause 1 of Clause 6 as to the supply of elec- 
trical energy. It proposed certain conditions for the supply of 
electricity by the Corporation to the company, but the Corpora- 
tion had the power already, and they considered this sub-clause 
unnecessary. They did not know how it got into the order at 
all. This and various other clauses objected to were passed, 
and Sir C. Boyle said, with regard to the company selling the 
undertaking, that it was not conceivable that the Board of Trade 
would assent to the sale to a company or person without con- 
sulting the local authority. They had set their face against 
transfers and concessions. 

It has been decided to commence forthwith the construction 
of a light railway from Ludg „ over the War Office 
property, to Tidworth and Clarendon Hill, the site for the 
barracks on Salisbury Plain. | 

At a recent meeting of the Parish Council of Llannor, near 
Pwllheli, Mr. Evan R. Davies, Pwllheli, and Mr. Bennett, 
Manohester, explained the proposed scheme for a railway to be 
worked by electricity between Nevin and Pwllheli. The follow- 
ing resolution was passed: That we approve and give our 
support to the construction of the railway, as we are convinced 
that it would benefit the various districts interested, both com: - 
mercially and agriculturally, but that we record our opinion as 
to the following points (1) that the gauge ought to be the 
ordinary one of 4ft. 8hin. ; e that it would be desirable for 
the rails to be laid from Pwilhelli as far at least as Efail 
Newydd, outside the public road ; (2) that the road for the 
distance mentioned should be widened to 30ft. ; (4) that the 
Council should have the right hereafter, if necessary, to have 
the railway fenced, and that Mr. J. Evans and Captain John 
Roberts be appointed to appear before the Light Reilway 
Commissioners’ enquiry at Pwllheli.” 

The Board of Trade have confirmed an order for the construc- 
of a light railway, promotéd by the Railway Developments, 
Limited, from Highbridge to Cheddar. 

A conference is to be held in a fortnight, with regard to the 
Driffield-Hornsea light railway proposal, between the promoters 
and the Hornsea Council. 
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OLLA PODRIDA. 


After the rejection of the Dublin Electric Bill on 
the third reading on Monday, the House of Commons 
could hardly stultify itself, hence the St. Marylebone 
Bill was rejected on the second reading on Tuesday 
last. The hearty sympathies of the profession must 
be given to the promoters of these Bills, and to Mr. 
Campbell Swinton, who has had to see his Tyneside 
Bill consigned to the limbo of the not passed." 
It is perfectly evident that the House has not 
condemned the St. Marylebone Bill upon its merits. 
It had little in common with the Dublin Bill. In 
the latter case the authority is actually in being 
as an undertaker, and is moving in the matter of 
extension ; in the former—that is, the St. Marylebone 
case—the authority which it is promised shall act is 
not yet in existence, and will probably have so many 
things to consider in the early years of its life that 
actual work will not be commenced for two or three 
years more. As a matter of fact, both these Bills 
have been thrown out by lobbying tactics. In each 
case strong efforts have been made, not to discuss 
upon merits, but to throw them out in any case. 
Events are moving quickly, and while the House 
acts in favour of municipalities, the committee on the 
Power Bills is taking a far more sensible course and 
trying to put the matter upon a satisfactory footing. 
Coleridge said, In politics, what begins with fear 
usually ends in folly," and this is borne out by the 
past twenty years of legislation. Any fool’s scheme 
can be passed through Parliament provided that it 
is heralded by enough sounding brass and seconded 
by votes.“ Leaders fear the latter, and notoriety 
seekers provide the former. We have been amongst 
the most fervent advocates of municipalisation, 
but only to a certain point; we have never 
advocated the giving of powers to . authorities 
by means of which they shall be able to put 
back or to stay the hand of time for years, if not 
for ever. The Board of Trade is not of much 
account. It is a species of red-tape hydra—once 
getting an idea, sticks to it till long after the work 
carried out on the lines conservant with that idea 
is Obsolete. A local authonty has infinite trouble 
in getting a provisional order when a company 
occupies the ground unless it buys out the company, 
and vice versd, but usually buying out means the 
purchase of obsolete plant and a costly fight as to 
price. When bought, the plant is consigned to the 
| Scrap heap as soon as possible, and something up to 
date installed in its place. Thus the absurdity of a 
hard-and-fast rule. Authorities who would act are 
prevented, and companies who see existing failures 
are unable to obtain powers to improve matters. 
A point that will tend to clear matters with regard 
to tramway work and assist the deliberations of the 
Joint Committee on Municipal Trading, is that the 
London County Council seem to accept the state- 
ment that their tramway undertaking must dis- 
tinctly be considered a trading institution.“ Such 
was Mr. Beachcroft’s admission at the Council 
meeting on Tuesday, when the question was 
raised as to the giving of evidence before the 
Joint Committee. Once get such admission 
generally received, the ground is cleared for a 
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definition of what comes within the scope of 
municipal. action, and what constitutes trading. 
It is no reply to say certain authorities make a 
good profit on their trading. We have long since 
advocated the view that authorities ought not to 
carry on undertakings for the purpose of making 
profits, and gladly see this view being adopted by 
some of the witnesses before the Joint Committee. 
In trading, a possible profit includes a possible loss, 
and it is certain the keenest advocates of work for 
profit-making will be less keen if the probability of 
loss is equally great. Of course, it is always best to 
prophesy on a certainty. 


THE NEW OWENS COLLEGE PHYSICAL 
LABORATORIES. 


[BY OUR OWN CORRESPONDENT. | 


There is a well-known political maxim that What 
Manchester says to-day, England will say to-morrow.” 
Manchester has just spoken, with no uncertain voice, on 
the subject of the improved scientific education of her 
residents, and has proved, both by practical example as well 
as by precept, by the readiness with which its wealthier 

tes have disbursed themselves on behalf of the science 
achools and colleges in theic midst, and by the keenness of 
the interest they have shown in providing the best possible 
education for their sons, in the best possible surroundin 
and with the best possible appliances and teachers. This 
das been splendidly illustrated by the circumstances which 
have attended the building and equipment of the new 
Owens College physical laboratories, and which were 
opened on Friday last by Lord Rayleigh with all the 
pomp and ceremony and formalities which are the common 
adjunct of these occasions, and in the presence of a large 
and distinguished assemblage of scientific gentlemen from 
all parts of tbe world. 

6 occasion marks an epoch in the history of physics in 
this country, for now for the first time can we point with 
proper pride to an institution at all comparable in size and 
efficiency as an educational instrument to the best and 
largest laboratories of the Continent and of America. In 
point of size, the new laboratories are the largest in the 
United Kingdom, and stand fourth in the world’s list, of 
which the Johns a a Stuttgart, and Darmstadt labora- 
tories are respectively first, second, and third; while in the 
means for carrying out extensive research, and in the 

ion of apparatus and appliances of the highest and 
most perfect kind, its position will be even nearer the top 
of the list. A walk round the various rooms cannot fail to 
raise in the minds of everyone who is able to recall the 
facilities, or, rather, the want of facilities, of 20 years ago 
for carrying out elaborate experiments ia physics an unholy 
feeling of envy, to be immediately followed, however, by 
one of congratulation and oontentment at the superior 
advantages which the next generation will receive. 

We hope to describe at full length in an early issue these 
laboratories and their equipment. Some conception of their 
nature may be gathered from the following brief descrip- 
tion. The buildings, which are of red brick outside, with 
fire and glazed brick inside, are situated in Coupland-street, 
on a plot of ground opposite to the main college buildings, 
with which it is connected by a subway. It contains four 
floors, including the ground floor, and a basement. Broadly 
speaking, the ground floor contains all the research rooms. 
It will also provided with means for the testing of 
commercial instruments, as current meters, wattmeters, 
etc. Leading off from a door on this floor is the John 
d memorial laboratory, a handsome, well-lighted, 

splendidly ventilated brick building, built and pre- 
sented by the relatives of the late Dr. John Hopkinson, to 
be devoted te the study of electro-technics in all its 
branches. The equipment of this Hopkinson wing was pre- 
sented by the friends of John Hopkinson, and will include, by 
the beginning of next session, a 20-h.p. to 26-h.p. continuous- 


current motor, for driving half the shafting; two six-pole 
shunt wound 18-kw. E.C.C. generators combined on the 
same base-plate, and fitted with collector rings for multi- 
phase currents; one 18-kw. Hopkinson alternator ; one 
3'5-kw. alternator, supplying either single, two, or three- 

hase current as required. In addition to these, the 

boratories have. been presented with 30 Chloride cells and 
30 Tudor cells, the total capacity at normal discharge rate 
being about 300 5 In the electro- chemical 
laboratory are installed a large electric furnace of the 
Moissan type, taking about 500 amperes, and suitable 
benches and tanks for electro-chemical research. The first 
floor of the main building is to be devoted to the elementary 
and advanced laboratories for elementary students, and those 
taking the ordinary and honours course in physics. The 
are: floor contains the lecture-rooms, the largest of which 
is capable of comfortably accommodating 210 students. 
Leadirg from the second floor is a staircase to the observa- 
tery, which contains a large 10in. refracting equatorial 
telescope, preseuted by Sir Thos. Bazley. This is mounted 
on a atone pillar ranning down into the ground and entirely 
separate from the main floor of the observatory. Another 
important feature of the buildings is the large Rowland 
grating ruled ona 6in. surface to above 100,000 lines. The 
mounting for this grating was specially designed by Sir 
Howard Grubb, F. R. S. 

There was a large and brilliant attendance on the occasion 
of the opening of the new Owens College physical labora- 
tories on Friday last by Lord Rayleigh, F.R.S. Mr 
Alderman Thompson (treasurer of the college) presided, 
and amongst those present were Sir W. Abney, Sir W. 
Roberte-Austen, Sir Thos. Bazley, Sir H. Roscoe, Profs. 
J. J. Thomson, S. P. Thompson, Perry, Armstrong, Jack, 
Riicker, Lodge, Ludwig Mond, and Pickering (Harvard), 
and Mr. Wm. Mather. 

Mr. Alderman THOMPSON, in opening the proceedings, 
said that the study of the physical sciences had become so 
interesting and so engrossing that the college had been 
compelled to erect this new building, and to fit it with the 
beat possible appliances. 

Principal HoPKINSON said that the erection of the 
laboratories was first rendered possible by the two mag- 
nificent donations of £10,000 and £5,000 respectively, 
given by friends of the college who desired to remain 
anonymous, the one towards the cost of building and the 
other to the endowment. Donations had been also received 
from others, and numerous gifte had been made by many 
engineering firms of the district. A grant of £500 had also 
been made by the Lancashire County Council, and a sum 
of £5,000 had been given by the executors of the late Mr. 
Harling for the founding of a research fellowship in physics 
or electro-technology in memory of that gentlemen. 

Lord RAYLEIGH, in declaring the laboratories open, said 
that, as an old friend of Prof. Schuster, he was pleased to 
be able to participate in the ceremonies of the day. Twenty 
years ago they were associated in some work on electrical 
unite, which they then brought to a satisfactory conclusion. 
It was hardly credible to many of those who studied elec- 
tricity at the present time, that 20 years ago the ohm was 
uncertain to as much as 2 per cent. Speaking asa middle- 
aged or an elderly man, he could not help at first an unholy 
feeling of envy and jealousy on looking at the buildings 
which had been erected mainly through Prof. Schuster's 
laboura, whose career he had watched with admiration, 
and with a sincere appreciation of his width of know- 
ledge and soundness of judgment. He himself had 
attended with the utmost enthusiasm the lectures of Sir 
George Stokes at Cambridge, but there there were no facili- 
ties for personal experiment. Apart from the work which 
might contribute to actual scientific advance, there was also 
the humbler and more useful practical work by which the 
students acquired some knowledge of the realities described 
in their text-books. Phrases were liable to be repeated in 
an unintelligent manner when there was nothing to illus- 
trate the meaning. A child is said to have defiped the 
equator as a “menagerie lion running round between two 
poles." That might be an extreme case; but all were slaves 
to phrases which were only partly understood, and it was 
undoubtedly true that a student who went through a course 
of praetical physics acquired an idea of what he was doing 
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and talking about that could never be satisfactorily got 
from books, or even from attending experimental lectares. 
They had been told that these laboratories owed much to the 
munificence of Manchester men. He had no doubt that in 
the future the benefactions of Manchester men would be 
called upon again. Besides providing a laboratory, there were 
constant demands for extensions and for increased staff 
and appliances. He could not help thinking that in 
America the rich men entered more fully into their duties 
than had often been the custom in England. A story was 
told of the president of an American university who had 
frequently received help from a certain wealthy te in 
the city where the university waa situated, and who paid 
another call with a similar intention. The wealthy magnate 
said, *I have no time to talk to you; I know what you 
want. Here's my cheque-book; fill it up." He looked 
forward to the future of the laboratory with great hope. 
They had a professor who had already done much, and 
from whom much might be still reasonably expected. He 
thought that anyone occupying Prof. Schuster’s position 
should be relieved of as much routine work as possible. 
He concluded by declaring the laboratory open—an asser- 
tion which would not be disputed—and by wishing it all 
the prosperity and the success which it deserved. 

Prof. SCHUSTER, in moving a vote of thanks to Lord 
Rayleigh, said that the whole history of the college showed 
that one of the main objects of Owens College was, on 
the science side, to provide that high type of technical 
work which meant the training up of men who should not 
only supervise the work done in our workshops and 
factories, but who should also go on to fresh discoveries 
and the advancement of knowledge. No doubt it would 
be necessary ultimately to separate the subject of technical 
electricity and pure electricity, with separate professors, 
but he thought there was a certain charm in a place where 
the theoretical and practical parte were so closely united. 
He abhorred the remark which one heard so frequently, 
that a thing may be all right in theory but it was wrong 
in practice. It was altogether wrong to say this. A thing 
might be wrong in theory, or the practice may be imperfect, 
but what was right in theory could not possibly be wrong 
in practice. Alluding to the new Jobn Hopkinson building, 
Prof. Schuster announced that an anonymous friend had 
given £500 towards completing the equipment of this wing. 

Sir HENRY RoscoE seconded the motion. He said that 
when he first came to Owens, in 1857, he found not only 
no means of practising physics in the laboratories, but 
neither was there any means of 5 in physics. 
Tooling round the buildings, he could not help repeating 
a remark of the late Lord Derby’s, tbat England is always 
late, but she’s never too late.” 

The resolution was carried with acclamation, and this 
terminated the proceedings. 


A pathetically sad, but highly interesting, ceremony next 
took place in the new John Hopkinson laboratory, to which 
most of those present at the principal ceremonies adjourned. 
Alderman John Hopkinson, on behalf of the relatives of 
the late Dr. John, presented formally the new buildings to 
the college, to be known as the John Hopkinson Depart- 
ment of Electrical Engineering. In a speech that was full 
of pathetic references, Alderman Hopkinson said that the 
relatives hoped that the facilities now given for the 
study of applied science might help Prof. Schuster 
in his important work, and that under his supervision a 
Manchester school” of electrical engineering should be 
eftablished second to no other. Manchester was proud 
of. her distinguished son, and rejoiced with his family 
‘th. his successes, and mourned with them in the early 
termination of a life so full of beneficent energy and of 
promise of yet larger results. They hoped that his example 
and career might enter with living power into the work of 
the students within those walls, and fulfilling the old motto 
of the Institution of Civil Engineers, To use the forces 
of nature for the benefit of mankind.” Mr. Alderman 
Thompson gratefully accepted the gift on behalf of the 
college. Mr. W. Mather, M.P., then formally presented 
the equipment of the Hopkinson laboratory on behalf of a 
few friends and admirers of the 3 Prof. Rücker 
and Prof. Jack bore independent testimony of Dr. John's 
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tness, the one as a man of science, the other as a 
mathematician, and the proceedings then closed. 


THE TRAMWAYS AND LIGHT RAILWAYS 
EXHIBITION. 


(Continued from page 916, Vol. XXV.) 


Passing from the exceedingly interesting exhibit of the 
British Westinghouse Company, one naturally turned to the 
combined exhibit of Messrs. Dick, Kerr, and Co., the 
pai Electric Manufacturing Company, and the Electric 
Railway and Tramway Carriage Works. This combined 
exhibit consisted, in the first place, of track work of various 
kinds, the rails being of different weights, and suited for 
all kinds of roads. Poles and brackets for overhead trolley 
work were also exhibited. Naturally, the portion of the 
exhibit which one noticed most were the electric cars. 
The first of these was a large car for heavy service, 
and built to seat 64 passengers. Like others of the cars 
exhibited, this one was fitted with the Bellamy reversed 
staircase. This staircase, instead of starting from the side of 
the platform from which the passenger alights or gets on the 
car, is taken across to the other side. The improvement is, no 
doubt, very good when one gets used to it, but a moderately 
tall man is rather apt to spoil his hat on the apparatus 
which informs people in the street of the car's next stopping 
place. This last-named apparatus is certainly an improve- 
ment to the extent that ata fair distance one can see by 
the lamps placed behind opal glass the name of the 
car's destination. The tramcars are mounted on maximum 
traction trucks, and the motor equipments of the cars 
shown are of Messrs. Dick, Kerr, and Co.’a standard type, 
and are fitted with a special solenoid blow-out controller. 
The bogie cross-bench car for summer service which was 
shown is similar to that used on the Blackpool and Fieet- 
wood tramway. These tramcars are mounted on equal wheel 
bogie trucks, and have an overall length of 40ft. Sin. and a 
seating capacity of 65. The seats on the car shown were 
very comfortable, and had a type of reversible back. 
The improved Preston single-deck car shown was of a similar 
type to a number which the English Electric Manufacturing 

mpany have built for Messrs. Dick, Kerr, and Co. It is 
very nicely fitted, and has a very neat and graceful appear- 
ance. The motor work is similar to that on all the cars 
which were in this exhibit. The brakes used are pneumatie, 
and are worked with an axle-driven air-compressor. Apart 
from the car exhibits was shown a standard type of truck 
fitted with motors and air brakes, and also various motors 
and controllers made on the Short aystem, and of the kind 
usually used in the construction of thetramcars. A motor- 
driven compressor for working the air-brakes was also shown. 

The British Thomson - Houston Company, Limited, 
exhibited quite a quantity of apparatus of the type used 
in the latest pattern for electrical tramway construction, 
In the first place, two large tramcars, properly fitted up, 
were exhibited. The one which would be of particular 
interest to those who have lately seen the progress made 
with the construction of the overhead line in the western 
suburbs served by the London United Tramways Company, 
Limited, would be the car made for use upon those lines. 
The car was very roomy and comfortable, and was built 
to the designs of Mr. J. Clifton Robinson, the managing 
director of the above-named company. These cars are 
built to accommodate 69 passengers—30 inside and 59 out. 
Communication is made with the driver by means of 
small bell-pushes. The lighting is carried out by means 
of electrical incandescent lamps, which are rendered more 
effective by being placed behind cut-glass globes. The 
trucks are of the Peckham bogie type, and the electrical 
equipment consists of two of the exhibiting company’s 
B. & L. motors of 28 b.h.p., mounted one on each truck on 
the axle of the larger wheels. Electric brake controllers, 
lightning arresters, circuit breakers, etc., are fitted. The 
trolley arm is of the upward pressure type, mounted on 
internal springs in the trolley standard. It is placed on 
one side of the car, a seat for one passenger only being 
used in order to make room for it. The other car, a 
standard Hurst-Nelson reversed stairway car, waa very 
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similar to the London United car, except that, probably 
intended to be used only for show purposes, it was fitted 
1 in a very handsome, though extravagant fashion. 

e trucks on this car, however, were of the Brill 
maximum traction type, and the electrical equipment was 
of the standard British Thomson-Houston double G.E. 
58 motor electric brake equipment. In order to freely 
show the electric equipment, a Hurst-Nelson truck with 
extension springs was exhibited, on the axles being mounted 
two G.E. 58 motors with enclosed cases. e truck 
was placed so that the wheels could revolve and actual 
wor conditions be shown. The motors used were 
6s y suitable for heavy service, and could be used on 
both standard and narrow gauge tracks. 'The armature 
could be wound with either a four or six turn winding, the 
borse-power given being 37 b.h.p. and 27 b.h.p. respectively. 
The motors were connected to a series-parallel magnetic 
blow-out controller of the rheostatic brake type, so as 
to show the effectiveness of the rheostatic electric brake. 
These controllers are used for controlling the direction of 
rotation of the motors as well as the amount of current 
they take, there being less current consumed when the 
motors are connected in series than when they are con- 
nected in el, the latter being used where the cars are 
run at high speeds, while the former connection is used for 
starting, slow running, and frequent stopping. The opera- 
tion of the rheostatic brake is secured by connecting the 
motors iu such a manner as to convert them for the time 
being into generators, and thus transforming the kinetic 
energy stored up in the car by virtue of its rapid motion 
into electric energy, which is dissipated in suitable resist- 
ances in the motor circuit. This transformation of en 
is so rapid that an exceedingly effective retardation of the 
car is obtained, the amount being entirely within the control 
of the motorman. The controller is further provided, like 
all British Thomson-Houston controllers, with a magnetic 
blow-out, in order to reduce the cost of maintenance and 
repair to minimum. In making the changes from series to 
parallel there is produced at the terminals of the controller 
fingers an arc, which if not instantly extinguished will soon 
roughen, and eventually volatilise the metal that the 
contact fingers are composed of, but which the magnetic blow- 
out “blows out” before it bas an opportunity of doing the 
slightest damage. A number of automatic circuit breakers 
wereshown, andalsoszomestandard resistance boxes. A trolley 
was arranged to show that the upward pressure was uniform 
throughout its whole range. Amongst the other exhibits 
by this company were electric car heaters, tramway record- 
ing meter, material for overhead construction, magnetic 
blow-out lightning arresters, and a specimen portion of 
track fitted with tbe centre slot type of underground 
ian A specimen of surface-contact system was also 

own. 

The principal exhibit which the Brush Electrical Engi- 
neering Company showed was a bogie vestibule car. This 
car is of an overall length of 39ft. 6in , and is divided into 
two compartments, the entrance being in the centre. In 
this way one balf of the car can be used for smoking if 
desired. The car is naturally only a single-decked one: bat 
it is very well fitted, and is arranged with sliding windows 
similar to those of railway carriage doors. The exhibit, 
however, which was nowest was that of the controllers made 
by the Brush Company. The first, the H.G. 2, was a 
reries-parallel controller fitted with an emergency electrical 
brake and return current position. By means of this con- 
troller the weight of the car descending a gradient is 
utilised to generate a current and return the energy to the 
line. The other controller shown was a series-parallel 
controller with a rheostatic brake, and by which the speed 
of the car can be easily reduced either gradually or, on 
emergency, suddenly. The motor which was shown was a 
25-h.p. four-pole iton-clad motor with ventilated armature 
and laminated pole-pieces, and having the field coils wound 
on brass spools, which allow of easy renewal. The bottom 
half of this motor is made to hinge downwards, either with 
or without the armature bearin 

The J. G. Brill Company, of Philadelphia, U. S. A., had 
an exhibit which consisted of a tramcar, trucks, etc. . The 
tramcar which was shown was a single-decker and entirely 
self-contained, in that it could he for winter or summer 


use by either pushing up or pulling down the sides and 
windows. The sides and windows are carried in the roof, 
and are easily operated. "The car shown, which was similar 
to those built by the Brill Company for the Leeds Corpora- 
tion, was very well fitted inside, the benches being seated 
with cane in imitation of the old style of rush-bottom used 
in chairs. The backs of the seats are reversible. There 
were also three type of trucks exhibited, amongst the 
distinctive features of which were the absence of bolts and 
the use of solid forged side-bars, separate specimens of the 
latter being shown. Models of trucks in bronze were shown, 
and a gong worked by the motorman’s foot. 

The Electric Construction Company exhibited a 70-kw. 
variable-ratio transformer, as in the Oxford system, 
and an alternating -current transformer of the E. C. C. 
standard pattern, in which the iron circuit is composed 
of circular dises, by which means the loss is reduced to 
a minimum. Magnetic leakage is also reduced by splitting 
up the winding into a number of sections. A 20-h.p. tram 
motor and a stationary Bushbury enclosed motor were also 
shown, this latter being constructed to stand an overload 
of 100 per cent. for short periods. A standard generator 
was shown, and also a specimen of the company's trolle 
for side suspension, in which the trolley head is fitted wi 
a cushion spring to absorb shock. Switches and a generator 
panel were also included in the exhibits, and also a generator 
panel with an automatic cut-out and field regulator. 

Messrs. W. T. Glover and Co., Limited, naturally exhibited 
cables; a case of samples of various kinds and sizes, lead 
covered, steel armoured, etc., waz shown, and also various 
joint-boxes. In this portion were straight, tee, and four- 
way junction boxes for single, concentric, idi eee sri 
twin, and three-core cable of all sizes. bonds also 
formed part of the exhibit of this company, these having 
both round and compressed strands. 

The British Insulated Wire Company showed specimens 
of their cables as in use in the various towns of Great 
Britain, and also the system of laying the same. The St. 
Helen's Cable Company were also amongst those exhibitors 
who showed specimens of cables. : 


(To be continued. ) 
— —— — 


THE ENGLISH ELECTRIC MANUFACTURING 
COMPANY'S WORKS. 


AN OBJEOT LESSON. 
(Concluded from page 922, Vol. XXV.) 


Offices.—1n the south-east corner of the machine shop 
are placed the offices on the ground floor, the engineering 
department occupying the first floor with a thoroughly 
equipped laboratory for testing all materiala entering 
into the finished product. The drawing offices and a ve 
complete photographic department are on this floor. Bot 
tbe offices on the erts floor and the engineering depart- 
ment are provided with large fireproof strong rooms for 
books and drawings. On the second floor the company 
bas provided clubrooms, consisting of reading.rooms and 
library, dining-room, and kitchens for the use of the works' 
staff. 

Foundry.—The foundry building is parallel with the 
machine sbop, with a space of 60ft. between the two. It 
is 465ft. in length and 120ft. wide. It is equipped with 
two 30-ton and one 15-ton electric crane. In this building 
are contained the ironfoundry, the brassfoundry, the 
pattern shops, and the pattern storage shops. Two 
cupolas are provided for moulding iron and five brass 
furnaces for making the brass parts for motors, gene- 
rators, and switchboards. The ironfoundry will be used 
for making the frames of the very large generators and 
alternators for the manufacture of which these works are 
specially equipped. In both the brass and iron foundries 
the machine tools provided are driven by an independent 
motor. These special tools are used for sifting sand, for 
cutting gates from castings, for cleaning and finishing 
castings after they come from the sand, and for mag- 
netically separating brass and iron filings which may be 


‘returned from the machine shop. The pig iron and coke 
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for a the cupolas is delivered directly from the rail- |  Power-House.—The pow is at the south end of 
way tracks upon the left cupola staging on the same level | the foundry, with a clear space of 30ft. between the two. 
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Winding Dep irtment. 


with the cupola charging doors. Here 600 tons of iron | It is 144ft. long, 120[t. wide, divided into a cold-storage 
can be stored, with coke enough to melt it, and the cupolas | room, boiler-room, engine-room, battery-room, and reservoir. 
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An Attractive Corner in the Insulating and Armature-Winding Departmént. 


charged without lifting or handling of material. The | The boiler-room contains at present three 500-h.p. Lanca- 
pattern shop is provided with its own motor and a com- | shire boilers, with ample space to receive an additional 
plete equipment of the best wood-working tools. three boilers of the same capacity. A Green's economiser 
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is provided, together with the neceseary boiler feed pumps. 
The engine-room af present contains two cross compound 
Corliss engines, each direct connected to a generator of 
400 b. p. capacity. There is therefore available at the 
present time 800 h. p., with a possible overload capacity of 
25 per cent. Space is left to receive a 1,000-h.p. unit which 

ill shortly be installed, and the generator for which will 
be made at these worka. The battery-room contains a 
500-volt Chloride accumulator set, which is used for supply- 
ing light and power throughout the works at night when 
the power plant is shut down. The reservoir, with a 
capacity of 60,000 gallons of water, receives its supply from 
an elaborate system of roof drains. A cooling tower 
erected over one portion of the reservoir cools the water 
coming from the condensers of the engines. 

Lighting and Heating.—All the buildings and grounds are 
. lighted most thoroughly, for the general lighting are lamps 

being used with incandescent lighting suitably arranged 
for the individual tools. The heating and ventilation of 
the buildings is amply. provided for, so that the temperature 
can be kept uniform at any point from 60deg. to 70deg. F. 


with.a fair technical education and a sound practical training 
has played in the building up of the industry in connection 
with the t German and American companies, have in 
view, for the benefit of such young engineers employed at 
the works, the delivery of a regular course of lectures on 
electrical engineering subjects throughout the year, this 
being a matter to which Mr. Short himself attaches the 
greatest possible importance ss a factor in the continued 
future success of the undertaking. ! | 

Is it not Bain who says that when two pleasures 
concur, the result is a greater pleasure ? and we presume 
the summation goes on correspondingly with more than 
two. Hence the pleasure of those interested in these 
works ougbt to be great. They have taken a leaf out of 
the book of their competitors ; in fact, they have gone one 
better—they have remembered the mutual dependencies 
between labour and capital, and they have started success- 
fully with orders. If pleasure is not derivable from every- 
one of these sources, it ought to be. Our thanks are 
tendered to the directors and officers who so fully and 
freely opened their works for inspection, and who were 


View of Rrgine-Room and Overhead Travelling Crane. 
throughout the year. In the offices the direct radiating | indefatigable in giving information, and we trust a successful 


method is used, while for the ioi the hot-air system is 
employed, accomplishing the double purpose of providing 
not only for heating, but for an adequate supply of pure 
air at all times. 

General.— Within the grounds there has been erected 


what will be known as the directors’ clubhouse, provided | 


with a dining-room, kitchens, bedrooms, etc., for the accom- 


opening may be followed by a long and succeasful existence. 


FIELD TELEGRAPHY AT MAFEKING. 


The following article, written by the war correspondent 
of the Pall Mall Gazette, appeared in that journal on the 
28th ult, By the kind permission of the editor we are 


modation of the directors and their friends while remaining 
overnight at the worke, Special attention has been paid 
not only in the laying-out of the plant itself, but in other 
directions for the comfort and means of entertainment of 
the workmen in the shops. Alongside the foundry it is 
arranged that extensive bathrooms will be erected, provided 
with hot and cold plunges, etc., and in which each of the 
men employed in the foundry will have his own special 
locker reserved for his private use. A portion of the 
company’s funds is being devoted to the erection of a 
large group of comfortable workmen's dwelling-houses upon 
an excellent site close at hand to the works. It is also |. 
intended to erect a large clubhouse with gymnasium and 
reading-rooms, etc., for the men. In this connection it 
may be added that the directors of the company, 
recognising the important part which the young engineer 


-allowed to reproduce the same in full, and we concur 
. heartily in the writer's appreciation of the good work done 
by the electrical engineers of Mafeking. It will be seen 
from the article that these gentleman had to make bricks 
without straw," and that they did not despise the metbods 
of the Dutch in the way of commandeering. No English 
Postmaster would dare to do what Messrs. Howat, 
Campbell, and Simpson did, and we are Mess to see a 
‘record in the Press of the appreciation of these gehtlemen's 
services. The article in question reads as follows : 

"Some departmental workers in the field are seldom 
heard of by the general public, and, therefore, do not come 
‘in for the share of praise for work done that should be 
‘theirs. Yet these departmental corps form the principal 
springs that work the war machine. Without a com- 
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missariat department an army could not take the field. It 
could not bring ita necessaries with it, and would find iteelf 
in a corner for want of food. The Royal Engineers are 
seldom sung about, and few know how hard the scientific 
corps work to make everything possible for the conduct of 
operations, Is there a mountain to be removed? They 
do it. Doea the general want to have a system of tele- 
grapbs constructed, or a railway built, or an engine driven, 
or a bridge thrown across a river, or a sea of timber cut 
down 1 The Royal Engineers are the men upon whom falls 
the work, and nobody can say that the corps does not 
perform it in the highest state of efficiency. Those corps 
that do the heaviest and moat laborious duties are, as 1 
have said, the bodies that are least heard of at home. They 
toil like galley slaves, but quietly ; and when their toils are 
over little more is heard abont them until they are required 
in some other part of the field. The public mind must be 
stimulated into interest by sound and dash. A blazing 
battery or mass of guns ape and dashing over a 
plain to get into action comes first in public favour; 
the cavalry, with sabre in hand or lance-point dropped, 
scouring over the plain after a retreating enemy, come 
next ; and patient, swearing Tommy of the infantry of 
the line, with hia bayonet fixed and his helmet on his 
ear, poking his way into an enemy’s trench, is generally 
a good third. These are the fellows of noise, glitter, and 
dash ; but you cannot get much dash out of half a mile of 
transport wagons and mule teams or a system of useful 
telegraph wires. Therefore the men who work that part 
of the show must take a back seat, and be content to 
make up with the extra daily salary given them by a 
thoughtful War Office. 
"MR. CAMPBELL’S JOB. 

"I want to say something about the telegraph and 
telephone service of Mafeking during the siege. To be 
with, we had little wire and no Royal Engineers. The 
postmaster of the place, Mr. J. B. Howat, the plannin 
of the arrangements in his hands, and Mr. Arthar x i 
of the Belfast Telegraph Uo or ewe with Mr. J. B 
Simpson, of the Northern Relief, had the arranging and 
thinking and ‘bossing up.“ Miles of wire had to be laid 
to all the furthest forts and works, and the question was 
how to begin. As a start, all the telephones rented by 
the townspeople were taken down and the wires and instru- 
menta commandeered. With these a humble beginnin 
was made, and an efficient field system was comple 
across the veldt in all directions. The wire was carried 
on small pegs raised a foot or so over the ground, and 
passing cattle and carts improved the lines and caused the 
staff to sing Wattss hymns and other items of sacred 
music. By-and-by, it was discovered that all the insulated 
wire that had been laid with much trouble under fire was 
wanted for the purpose of connecting mines to blow tbe 
enemy up with. Down came tbe lines again, and Campbell 
had to go around gathering all the scraps of wire that he 
could And in the town, tie them together, and endeavour 
to stretch 100 yards into 10 times that length. Metallic 
circuits were out of the question, as they would have 
necessitated the use of double the quantity of line, Earth 
circuits were formed, and the earth-plates consisted of iron 
buckets filled with mud, and rolls of zinc that Bad been 
shelled off the roofs in town. Occasionally a wire end was 
fixed to an iron rail on the top of a bomb-proof chelter, and 
that acted as well as anything else. 
| ‘DIFFICULTIES OF CONSTRUCTION. 

“Everything was nicely settled as far as it went, and the 
telephone headquarters was established in the local post 
office, until it was found that it would be more con- 
venient at the staff headquarters, a quarter of a mile away, 
and subsequently in the headquarters dug-out around the 
corner. Each of these shifts meant the taking down of the 
instruments, the elongation of the wires, and the fixing up of 
the instruments again. As new works were formed at the 
front, and our lines of defence were thrown out farther and 
farther, the demand for lines of communication became more 
frequent, and longer lines had to be established. The 
construction party went grey through thinkin 
load of work sd. wonde where they would get the 
wire. At last somebody. made a splendid find in the shape 


of their | 


of thousands of yards of manganese wire, which the inmates 
of the gaol were told off to insulate by wrapping calico 
around it and tarring it over. Eureka! the difficulty wae 
solved. At home a heavy storm ora big snow does 
to your lines, and causes the maintenance staff to use bad 
language. Here in Mafeking we had no snow, but the 
showers of iron were too much for the wires. Scarcely 
were we ever shelled but they were smashed, and the men 
had to go out under fire to set them right again. Times 
innumerable the cutting was done by Mauser bullets, and 
once during a heavy wind a tin roof sailed off a house in 
the market square, and of course, fate willed that it should 
fall right on the entire system of wires and fracture them. 
It was a warm moment when Mr. Campbell and his staff 
came out to count up the damage. , 
| “Mr. MACLEOD `. a 
Night and day that network of wires had to be watched 
and the instruments nursed like babies, and tbe work of 
repairing was never done. Many a time and oft in the 
darkness of the night the men were on the poles connecting 
up when the bullets to whis around them and make 
them shin their way to the ground again, and once MacLeod, 
the drawling fat Scotch ex-sailor who worked as linesman, 
was almost blown off the post by a shell. He seemed to 
work 20 hours out of the 24, but I only heard him growl 
once. He was sitting on a kerbstone, looking up with 
tired eyes at two wires that were twisted around each 
other, and when I hailed him he replied, * A-a-h-h, mon, 
look y-o-o-nder. Y-o-n’s Cannon Koppie lyin’ d-o-o-n on 
Colonel H-o-r-e.’ I left him contemplating the wreck, and 
wondering how Hore would come out from under the 
weight of the kopje. All sorts and conditions of instru- 
menta were used in the service, and there were numerous 
makesbifts to make the communication complete. Pieces 
of driving bands off the big shells fired at us made an 
excellent switchboard, and the ancient and modern con- 
trivances found in the lumber-room of the post office were 
hauled out and fixed in the trenches to do duty for receivers, 
transmitters, and alarms. 


“THE COMMUNICATION DEPARTMENT. 

" This communication department was without exception 
the most, severely worked y in Mafeking. In addition 
to erecting and maintaining under the most terribly trying 
circumstances, they had to work the instruments or train 
otbers to work them ; they had to keep watch and watch 
and at the same time run the siege post office. Human 
nature could not "n that kind of thing indefinitely, and 
in course of time the postmaster and all the hands except 
Campbell went sick with fever, the result of exhaustion 
and other ailments, and then for weeks Campbell had to 
take the watches of all his colleagues and run the depart- 
ment single-banded. For days he worked 24-hour shifts, 
but be did not die, as many men would have done. On 
the top of his troubles came the siege surcharged stamps. 
Everybody wanted sets and new issues and particular stamps 
to make up their collections, and his bomb-proof post office 
was each morning beseiged by waiting crowds clamouring 
for mauve sixpennies, yellow sixpennies, sixpennies with 
the figure in a reclining position, and sixpennies with the 
* elongated figure.' Ioften went over there to watch his 
labours and admire his patience. "There is à law in nature 
by which a man finds rest while contemplating the toiling 
of another, and the sight of this brain-weary man leaving 
the dug-out to look after his duties elsewhere had a 
delicious, balmy effect. I admit the savagery of the idea ! 

“I wrote in a dispatch of the great rains that washed us 
out of our trenches. During those rains the telephone 
instruments suffered. They were sutmerged, and when 
the holes were baled out the receivers and transmitters 
were found to be fall of mud. Even in this supreme 
trial the patience of the amazingly patient men did not 
desert them. They began to clean out the mud with no 
hope of ever being able to make sound go through the 
telephones again ; and at the finish were surprised to find 
that they. had once more got their machines into perfect 
going order. | "NEN 

* It will be well if telephone and telegraph people at home 
cut this out and read it twice each time that a anowstorm 
or a gale gets among their wires," "^ 
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THE POWER BILLS. 


On Tuesday last the Select Committee on the Electric 
Power Bills met to consider the clauses of the three Bills— 
i. e., the Durham Bill, the Lancashire Bill, and the South 
Wales Bill—the preambles of which were declared proved 
on the 28th ult. Before commencing the consideration of 
these clauses, Sir JAMES KITSON made the following 
statement, which is an expansion of the declaration of the 
committee already given respecting the South Wales Bill: 
(1) The company to be authorised to supply electrical 
energy for power purposes anywhere within the area of 
supply subject to the consent of the local authority in 
certain cases as set out below. (2) The company to have 
no general lighting powers—+.c., distribution to. ordinary 
consumers—within the area except in pursuance of a pro- 
visional order obtained in the usual way. (3) wherea local 
authority is now authorised to apply electricity within the 
ares, their consent is to be requ to the supply of elec- 
tricity bythe company. The Board of Trade tobe empowered 
to override the refusal of the local authority to give consent 
if the authority are not prepared to provide the requisite 
supply on reasonable terms and within a reasonable time. 
(4) Any local authority who hereafter gets statutory powers 
for supplying electricity within the area to havein ordinary 
cases the option of taking over the company's supply in its 
local area on terms to be laid down by the provisional 
order or Act, by which the statutory powers are given. 
(5) A company having statutory powers to be in the same 
position as a local authority now having statutory powers, 
a company to whom powers are hereafter granted to be 
placed in the same position as a local authority to whom 
statutory powers are hereafter granted. Sir James Kitson 
also suggested that the Government draughtsman should 
meet the agents to go through the clauses before the next 
meeting of the committee. 

Mr. E W. FRERE, respecting the Lancashire Bill, said 
that he did not see anything in the above statement which 
would apply to the Lancashire Bill. The insertion of the 
clauses suggested for limiting the South Wales Bill would 
be extending the powers the promoters of the Lancashire 
Bill asked for. - E 

Mr. Pritt said the same applied to the Durham Bill. 

The committee on Wednesday considered & clause pre- 
pared by the Board of Trade in reference to the South 
Wales Bill, which clause was finally adopted in the follow- 
ing form: “The powers of the company for the supply 
of electricity under this Act shall be subject to the 
following provisions: (1) Electricity shall be supplied 
under this Act only (a) for supply in bulk to authorised 
distributors and (b) for the purpose of providing power 
and for the lighting by any person to whom it is so 
supplied for power of any premises in any part of which 
the power is utilised. (2) Electricity shall not be supplied 
under this Act by the company in any area being at the 
passing of this Act the area of supply of any autborised 
distributors, except with tbe consent of those distri- 
butors, but that consent sbal not be unreasonably 
withheld. If any question arises whether that consent 
is unreasonably withheld or not, that question shall 
be determined by the Board of Trade. The consent 
shall be deemed to be unreasonably withheld if the 
authorised distributors are not willing and in a position 
to give the requisite supply upon reasonable terms and 
within a reasonable time, and, in considering what are 
reasonable terms and what is a reasonable time, the Board 
of Trade shall, amongst other things, have regard to the 
terms upon which, sod. the time within whicb, the company 
are willing and in a position to give the supply. (3) If at 
any time after the passing of this Act any local authority 
or company become authorised distributors in any area 
within the area of supply under this Act, the company 
shall be subject to provisions which may be made 
by the Act or provisional order under which the dis- 
t ibutors become authorised as to the taking over of any 
supply then given by the company for use exclusively within 
the area of supply of the distributors. (4) Nothing herein 


contained prevent a company from applying for pro- 
visional orders under the. Electric Lightin ta of 1882 
and 1888. (5) Nothing in this section shall authorise a 


company to supply electricity for lighting other than the 
lighting specially mentioned in this n In this section 
the expression ‘authorised distributors’ means any local 
authority, company, body, or person authorised by Act of 
Parliament or provisional order confirmed by Parliament to 
supply electricity within the area of supply.” 
he committee adjourned. 
MEE S 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best. solution 
of any question we offer fen shillings, We also give 
fwe shillings for every other answer we print. Theanswers 
to any question should be sent within 10 days after the 

uestion has appeared. We would call the attention of 

ose sending in answers to the fact that the neatness of 
any sketches (which must be ink) sent in is considered 
when marking the relative values of these answers. All 
formule must be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter should be written on one side only 
of the paper. Questions may be sent at any time. 

QUESTIONS. 

285. In applying the pressure test to transformers, say with 
6,000 volts between the primary winding and the secondary 
winding, core, and earth shield, and with 2,000 volts between 
the secondary winding and the core and earth shield, what 
reason is there for j ining the eM winding to core and 
shield in the latter case !1—C. W. 

286. Should high-tension mains for, say, 6,000 volts be laid in 
cast-iron troughs in preference to wood ? And if so, 
why ?—J. R. W. 

ANSWERS. 

ee nis ee and — a 5 ee 
e fuse-box to up to amperes, w the 
following aaalificationg: Å) the box or boxes to be of cast 
iron, with glass front, and oover which can be removed 
quickly ; (2) fuses easy to renew ; (3) no thimbles to sweat 

on to cables ; (4) g insulation between poles and from 
earth ; (5) arrangement for sealing ; (6) cheap—not more 

8. 

Best Answer to No. 280 (awarded 108.) .— The house 
service fuse box as shown in the sketch, which is to scale, 
is a single-pole fuse, and therefore applicable to three and 
five services, as well as for two. "The case is of cast iron, 
and the dimensions are for a fuse capable of taking 50 
amperes at pressures up to 250 volts. It has some improve- 
ments over the ordi type of service fuse, notably the 
horizontal position of the screws that secure the fuse, the 
locking arrangement of the same, and its very high insula- 
tion from earth, also the double-grip cable terminals. The 
advantage of having the fuse terminals horizontal will be 
obvious: it allows the fuse to be slipped in quite easily 
and screwed up with a wrench in an easy position, and if 
the meter board is fixed underneath a shop window or in a 
coal cellar, it will not necessitate the performance of an 
acrobatic feat to avoid coming in contact with some of the 
other apparatus with the other end of the wrench. The 
sketch shows Dens the locking arrangement of the fuse 
terminals, and is marked F and E (Fig. 3), and H (Fig. 1). 
By the way, the wrench should be provided with a screw- 
driver end for tightening up the screw F (Fig. 5). The cable 
terminals, as shown at A (Fig. 3), are as reliable as a 
sweating thimble. They have two nipping screws each, 
which will make doubly sure of having no loose connections, 
The burning of the rubber covering of the cable is utter! 
avoided, and therefore it is not necessary to rewind wit 
tape. Where the cable enters at the top of the box, it 
should be wrapped. with some kind of tape so aa to exclude 
dirt; the bottom cable can be left loose, which will ventilate 
the box. The fixing screws, as shown at F (Fig. 1), should 
be well sunk into the porcelain division piece, mar 
(Fig. 1). This division should reach nearly to the top of 
the fuse box—it will then baffle any arc formed by a fuse 
blowing ; it should be divided, so as to allow the fuse wire 
to pass through. In some of the fuses now on the market 
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the fixing screws are placed very close to the current- 
carrying parts, and are therefore a constant source of 
surface leakage to earth. The door, which is shown by 
dotted lines in sketch, is furnished with a pair of hinges at 
D (Fig. 1); it is secured by means of a brass pin passing 
through the three ears at G (Fig. 1). This pin should have 
a small hole in one end for seal wire to be passed through. 
In the centre of this door is a small window, I (Fig. 1), for 
inspecting the fuse wire. The case is lined with a piece of 
vulcabeston sheet, which is secured in place by slipping it 
between the sides of the case and the porcelain base. The 
door is also lined with a piece of the same material. The 
fuse wire should be of copper, with end plates of copper 
3 (see Fig. 2); this will keep the fuses well away from 
e door. 


The letters on the drawings denote the following parts: 
Fig. 1—A, cast-iron case; B, hole for entry of cable, 

referably bushed with ebonite ; C, china base; D, hinge; 
. china division; F, fixing screws ; G, door fastener; H, 
fuse terminals locking screw; I, glass door; J, cable- 
nipping screws. Fig. 3—A, hole for cable ;',in. diameter; 
B, porcelain base; ©, shellac; D, cable-nipping screws; 
E, sawcut for clamping arrangement of fuse terminal; 
F, clamping screw. | 

I think the above will meet the requirements. The 
price will come within what is named for a pair if they are 
manufactured in any quantity.—W. B. DALE. 


Answer to No. 280 (awarded 5s.).— General arrangement 
of consumer’s double-pole fuse box 1s shown in Fig. 1. Box 
is of cast iron, lightly made, and provided with lags at the 
corners for fixing, and with holes bushed with wood or 
fibre to admit the service cables and house wires. The 

les are separated by a partition of common roofing slate 
firopped into a groove, formed by casting two ‘parallel 
ridges down sides of box as shown. Contacts are mounted 
on porcelain blocks screwed to the back of box at the four 
corners. The lid has a glass front, and is easily removed. 
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Fig. 5 shows back view and section of lid. Fig. 6 shows 
simple arrangement for sealing. On the lid and box two 
lugs are cast, so arranged that with lid in position these 
lugs lie one over the other (Figs. 4 and 6). To seal the 
box, a piece of string is passe dg a a hole drilled in 
each lug, tied on the top, and the wax dropped on the knot 
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and stamped. To remove cover the lid must be swung 
forward at the bottom (the dividing partition is made to 
allow this) and lifted upward until pin, Cig. 4 and 5), 
is brought out of right-angled slot, s The lid is then free. 
Tho form of contact is clear from Fig, 2. The brass casting, 
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a, is drilled to receive the cable, which is held firmly by | been attached. This will effectually prevent moisture 


the set screws, b b, which have the same diameter as the 
hole, thus making the contact as secure as possible. On 
the broadened end two spring clips, ¢, are fastened as 
shown. The whole is held to the block by nut, n, and 
side movement prevented by steady pin, e. The recess 
may, if thought necessary, be run up with sulphur. The 
arrangement of the plug fuse is shown in Fig. 3. A stout 
fibre bar is recessed at each end, and into these recesses are 
bolted two brass contact pieces, f f. The fuse is stretched 
across as shown, being held at each end by set bolts, g g. 
Fig. 1 shows one plug, P, in position, the other being 
removed. To replace fuses the plugs are withdrawn by 
means of the fibre bar, &, the fuse wire stretched across as 
shown, and the plugs again inserted. The above arrange- 
ment is as cheap as it is safe to go, if convenience, mechanical 
strength, and durability are factors entering into the con- 
sideration of the question.—P. S. T. 


Answer to No. 280 (awarded 5s.).—The sketch shows 
plan of a fuse-box arrangement which answers to the above 
specification: (1) The boxes are mounted on a base of 
varnished wood with their hinges facing one another, so 
that the opening of one box prevents the other one being 
opened. Betwoon the boxes is a wooden pin upon whic 
the opened cover rests. (In the sketch one cover is taken 


off its hinges.) To open a box, simply cut the seal off and 

ull out steel pin. A glass front is 5 for inspesting 
use. (2) The fuse wire is twisted around a brass bolt 
(part of thimble) and secured by a nut and washer. 
(5) Thimbles are provided with several set screws for 
securing cable, but there should be no slackness in fit 
where sweating is not allowable. (4) Excellent insulation 
is secured by using pared rcelain slabs Zin. thick. Care 
should be taken to fill up the screw head holes at the back 
of the slabs with paraffin wax. The porcelain fixing screws 
go through holes in the bottom of the box and fasten in 
the wood base. It is assumed that single rubber or diatrine 
service cables are used in damp situations, and that the 
boxes are bored to fit their outside diameters. (5) Seals 
are fixed on the end of stéel pins threaded throngh lug 
holes cast on top and bottom halves of boxes, as shown. 
(6) The cost is under 10s. The arrangement is Reason 
type.—J. H. C. B. 


Answer to No. 280 (awarded 5s,).—The accompanyin 
sketch of a house fuse box fulfils all the conditions lai 
3 The pend is of cast dm ao x rg has a 

ront, „ ut is rigidly held by the 
rass thumbscrew. | ole for sealing is ae 4 The 
porcelain base is screwed to the cast-iron shell, but has a 
thin sheet of mica placed between it and the shell The 
fuse terminals are mounted on the porcelain base. At one 
end of each terminal a hole is bored to take the house or 
service cable, which ia firmly held by a screw. No sweatin 
is required. At the other ends screws are provided which 
fasten the fuse wire. There is a wall of porcelain between 
each pole and the sides of the box. Additional features 
of box are: Suitable compound may be run on to the 
top of the box, and will prevent, moisture getting in down 
the leads. The lower part of: the box can be filled to level 
of terminals with compound after the service cables have 


getting into the insulation, and makes the box suitable for 
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2 
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use with paper or jute insulated cables. The cost should 
not exceed 10a.—L. H. E. 


. CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPER. 
King's Lynn.—The ration invite tenders for exbensions to 
the electricity station at the old waterworks. Tenders by July 9. 
Bermondsey.—The Vestry invite tenders for the erection of a 
generating station in Neckinger, Spa-road. Tenders by 26th inst. 
Manchester.— The invite tenders for alterations 
9 to the existing ng ab the Victoria Hotel. Tenders by 
b . | 


Creydon.—'The Council invite tenders for the building of an 
electricity sub-station at Pollard's- hill North. Tenders by 
J29h insat. 

Croydon.—The ('ouncil invite tenders for the erection of car 
sheds ab the Thornton Heath and Brighton-road depéts. Tenders 
by July 18, 

Beckenham.—The Urban District Council invite tenders for 
Section G, free wiring contract. Tenders by July 16. Details in 
our advertisement columns. 

London, N.E. — The Electric Lighting Committee of the 
Hackney Veatry invite tenders for the supply of 220 arc lamp 
pillars, Tenders by July 11. 

Edinburgh.—The Corporation invite tenders for the supply of 
copper strip for electric conductors, Tenders by July 9. Details 
in our advertisement columns. 

Rochdale, —The Committee of the Rochdale Municipal Technical 
School invite tenders for the wiring, etc., of the Rochdale Technical 
School. Tenders by 14th insb. 

Lowestoft —The Corporation are prepared to receive tenders 
for meters (direct-current) and cut-outs. Tenders by 10th inst. 
Details in our advertisement columns. 

Southend-on-Sea.— Tenders are invited for the supply and 
delivery of about 1,180 tons of steel girder rails and about 46 tons 
of steel fishplates. "Tenders by July 25. 

Huddersfield. —The Corporation invite tenders for the overhead 
equipment of two short sections of tramways (total length about 
2 miles 300 yards). "Tenders by 9th inst. | 

Huddersfield. —The Corporation invite tenders for excavator, 
mason, and bricklayer’s work in the constraction of a conduit from 
the electricity works. Tenders by 9th insb. 

Oroydon.—The Town Council invite tenders for the reconstruc- 
tion of the present tramway track and the construction of new 
tramways and paving of roads. Tenders by 10th inst, 

Madrid.—The Secretary for Public Works invites tenders for 
the construction and working of an electric tramway from Puerto 
de Hierro to Aravaca and Pozuelo. Tenders by July 7. i 
: Bh —The Corporation invite tenders for constructing 
and a new car shed in connection with the electric tram. 
ways in -atreet, Birkenhead. Tenders by July 24. 

Newport (Mon.).—The Corporation invite tenders for the con- 
struction of a double line of tramways along Corporation-road 


28 


THE ELECTRICAL ENGINEER, JULY 6, 1900. 


— —-—- 


' (len 
9th inst. 
Algemesi (Valencia, Spain).—The Municipal Authorities 
will receive tenders for the installation and working of the 
dp lighting by July 21. Specifications may be inspected at 
Office. 


Tunbridge Wells.—The Corporation invite tenders for the 
supplying, laying, and jointing of armoured telephone cables; 
also instruments, etc. Tenders by July 12. Details in our adver- 
tisement columns. 

Huddersfield. —The Electricity Committee invite tenders for a 
single-phase steam generating plant, having an output of about 
1,000 kw. Tenders by J uly 12, Details in our advertisement 
columns. 

Leeds.—The Tramways Committee of the Leeds Corporation 
invite tenders for supplying and fixing two, four, or six steel 
boilers (Lancashire type) ab the generating station, Crown Point, 

Tenders by July 9. 

Wimbiedoa.—The Urban District Council invite tenders for 
supplying and fixing telephones intercommunicating between the 
various buildings forming the isolation hoepital. Tenders by 18th 
inst. Details in our advertisement columns. 

Beckenham.—The Urban District Council invite tenders for the 
erection of brick transformer stations, llft. by IIft. in size 
internally, and six in number, the sites of the stations being ab 
various points in the district. Tenders by July 9. 

Oardiff.—The Corporation invite tenders for the manufacture 
of about 1,000 tons of steel tramway rails; also for fishplates, 
sole-plates, tie bars, bolte and nuts, points and crossings, drain 
rails, copper rail bonds, etc. "Tenders by July 12. 

Salford.—The Corporation invite tenders for the supply, 
delivery, and erection of the overhead equipment for the tramways 


in the borough, exclusive of the steel poles, but inclusive of their 
en Tenders by July 16. Details in our advertisement 
amns, 


Mammersmith. — The Electricity and Lighting Committee 

invite tenders for the supply and delivery of fheulated high and 
low-tension cables, junction boxes, etc., cast-iron pipes, drawbox 
covers, etc, Tenders by July 12, Details in our advertisement 
columns. l 

Southend-on-Sea.—The Corporation invite tenders for the 
supply and erection of boilers ànd auxiliaries, steam generators 
and switchboard and cranes, feeders and distributors, fine equi 
ments, trucks and car equipments. Tenders by July 25. Details 
in our advertisement columns. : 

Islington.—T he Electric Lighting Committee invite tenders for 
relaying ies and other stone and providing new York and other 
stone where neceseary over the conduits and mains, as required, 
during the three years next. Tenders by 25th inst. Full details 
In our advertisement columns. 

. Biaokpeol.— The Corporation invite tenders for the following 
works in connection with tramways extension : (Section A) trolley 
les ; (B) cables and trolley wires ; (C) boosters and awitchboards ; 
150 ato battery. Tenders will be received for any one or more 
pections, but not for part of a section. Tenders by July 23. 

. Madrid.—The Spanish Government invite tenders, not later 
than Aug. 18 for the concession of a system of electric tramway 
lines in Barcelona. Such particalara as have been received may 
be examined on personal application at the Commercial Depart- 
ment of the Foreign Office any day between 11 a.m. and 5 p.m. 


Partiek.—The Commissioners invite tenders for the supply and 
laying of insulated electric mains, conduits, junction-boxee, etc., 
the supply and erection of cast-iron arc and incandescent lamp 
standards, arc lamps, automatic switches, and other fittings. 
Tenders by July 10. Full details in our advertisement columns. 


South Shields.—The Guardians invite tenders for the complete 
installation of the electric light at the union workhouse, Harton, 
South Shields. The pro works consist of (Section A) engines, 
dynamoe, battery, and main switchboard ; (B) wiring, cables, and 
fittings. Tenders by July 14.  Deteils in our advertisement 
columns. 

Grays Thurrock.—The Council invite tenders for the supply, 
delivery, and erection of two Lancashire boilers and pipework, 
two 100-kw. steam dynamos, with boosters and balancer, fuel 
economiser, switchboard, battery, travelling crane, and mains and 
street lamp fittings. Tenders by Aug. 9. Details in our 
advertisement columns. . | 

London, 8.W.—Tenders are invited for the supply, within 
three months of the order being given, of about 50 aro- lamp 
standards, required in connection with the electric light installa- 
tion for the Victoria-embankment, for the London County Gouncil. 
The standards are to the lampe suspended, at about 23ft. 
from the ground level, at the end of a curved arm extending over 
the carriageway. person tendering is to submit his own 
design for the standard, or, if he so desire, he may submit alter- 
native M A short description of the standard, showing 

wW 


generally what is required, may be obtained ab once on application 
to the Clerk to the Council. Specification may be obtained at the 


Engineer's ment, County Hall, Spring. gardens, S. W. 
Tenders by 10 a.m. on July 10. id decas 

Durban.—The Corporation invite tenders for supply, delivery, 
and erection of materials under the three follo sections : 
{Part A) comprising the supply, delivery, and erection of the 


entire over equipment for about 16 of equivalent single 
track, inclu les, overhead trolley wire, distribution boxes, 
etc. ; (B) com _the supply, delivery, and erection of 22 


" 


about 13 miles), and other incidental works. Tenders. by 


double-deck motorcars, complete; (C) comprising the supply and 
putting into working order of & complete steam and electric 
3 A amg in a power station to be built by the Corporation, 
noluding three 250-kw. direct-coupled generators, boilers, con- 
densers, SE tower, switchboard, etc. Parts A and B will nob 
be separated, but will be let to one contractor. Part C may be 
leb separately. Preference will, however, be given to a contractor 
who will undertake all three sections, and a separate form of 
tender for all three sections will be supplied. Specifications, bills 
of quantities, forms of tender, and lit ographle drawings may be 
obtained on application to Messrs. Webster, Steel, and Co., 5, 
East India-avenue, Leadenhall-street, London, E.C., agents to 
the Durban Co tion. A deposit of £10. 10a, mast ac- 
company application for specifications and forms of tender. 
The deposit will be reburned on the receipt of a bona fide tender. 
Sealed tenders, in duplicate, under separate cover, in specially- 
poro envelopes, to be delivered to the Town Clerk of Durban 
y mail cel d on or about Jay 29. The successful tender 
will be accepted by cable from Durban. 


RESULTS OF TENDERS. 


Keighley.— The tender of Mr. T. E. Sugden, for the erection of 
municipal electricty works, ab £3,260, has been recommended for 
acceptance. 

Blackpool. —The Corporation have contracted with the British 
Thomson-Houston Company for the supply and erection of 15 
electrical tramcar equipments. 

Tower Wagons.—Tho Blackburn, Darwen, and Poplar Elec- 
tricity Works have given orders for telescopic tower wagons and 
ladders to Messrs. J. H. Heathman and Co., London. 

Dover.—The Electricity Supply Company bave obtained the 
Corporation’s order for the illumination of the sea-front the same 
as last year on the same terms, £45 for the installation and £20 
per week for current. 

Manchester.—The tender of Messrs. Macartney, M’Elroy, and 
Co., of London, for the electrical equipment of three tram routes 
in the city has been recommended for acceptance. The contract 
is for £16,251. 6a. 6d., and covers the cost of providing the 
overhead and other traction appliances for Cheetham $ 
Rochdale-road, and Bury New-road routes (about 10 miles). 


West Ham.—The Guardians have accepted the tender of 
Mesars. Frank Suter and Co., Limited, 66, Berners-street, W., 
at £5,252 (subject to the sanction of the Local Government Board), 
for the execution of the following separate contracte: (1) sup- 
plying and laying cables and wiring the buildings and premises, 
and supplying and fixing the lampe, switches, and all other 
necessary fittings ; (2) supplying and erecting the plant complete, 
including storage battery, switchboard, instruments, and engines 
and dynamos in duplicate. 


London, 8.E.—The Bermondsey Vestry have received the 


following tenders for the supply and laying of insulated electric 
maine, conduite, janction boxes, ete. : 


W. T. Glover and Co., Salford (accepted) )) . £8,134 7 9 
St. Helens Cable Company, Warrington........... ...... 8,109 16 8 
Siemens Bros., Queen Anne’s-gate, S. W. ............... 8,113 9 11 
Callender's Cable Company, 90, Cannon- street, E. C. 8212 7 1 
Western Electric Company, North Woolwich ......... 8.219 11 11 
British Insulated Wire Jompany, Prescott . 8,043 15 10 


London, W. The Directors of Madame Tussaud and Sons, 
Limited, have received the following tenders for an extension of 
their electric lighting plant. The specification for this included 
two 30.kw. steam dynamos, two Babcock and Wilcox steam- 
boilers (each with 526 square feet of heating surface), switchboard, 
and connecting cables : 

Johnson and Phillips (own dynamo, Alley-Maclellan engine) £1 775 


Crompton and Co. (own dynamo, Willans engine) ...... ..... 1,963 
Crompton and Co. (own dynamo, Reavell engine) ............ 1,722 
Bruce Peebles and Oo. (own dynamo, Willans engine) 2 158 
Bruce Peebles and Co. (own dynamo, Browett-Lindley 
l)e 1,948 
Bruce Peebles and Co. (own dynamo, Reavell engine).. ...... 1,928 
Bruce Peebles and Co. (own dynamo, Alley.Maolellan 
C410) Em 1 918 
Drake and Gorham (Parker's dynamo, Willans engine) ...... 2 058 
Christy Bros. and Middleton (Crompton dynamo, Browett- : 
Lindley engine) . C 
Christy Bros. and Middleton (Crompton dynamo, Willans 
fl ³ðĩVA E (— — 2,154 
Christy Bros. and Middleton (Crompton dynamo, Reavell. 
20) —— ces — — Á—— 10924 
Christy Bros. and Middleton (Crompton dynamo, Allen 
engine . FC — tssis jessa 2 116 
J. H. Holmes and Co. (own dynamo, Willans engine) ...... 2 150 
The tender of Meesrs. Johnson and Phillips was under 
uarantee to deliver and erecb one steam dynamo in t weeks. 


e tender of Mesers. J. Simpson and Co., Pimlico, was 
at the same Board meeting for the supply of the steam and 
exhaust pipes, feed pumpe, feed heater, calorifier, and all the 
necessary atus to enable the exhaust steam to heat the 
building on the system of the Atmospheric Steam Heating Com- 
pany. he amount of this tender was £560. Mr. R. W. Weekes, 
LE E., A. M. I. C. E., is the consulting engineer for the work. 


Johnstone. —'The Council are in communication with the pro- 
moters of the Tramway Bill in Parliament in reference to certain 
adjustments. 
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BUSINESS NOTES. 


TRACTION. 


Fleetwood.—The Corporation propose to spend £9,300 on new 
electric tramcars. „ | 

Manchester. —The Corporation have come to an agreement with 
the Manchester Carriage and Tramways Company. 

Dundee.—The construction of the propoeed tramway between 
Dundee and Monifieth appears now to be a settled matter. - 

Bournemouth.—At a special meeting of the Council on Monday, 
ib was resolved that the parliamentary nb be instructed to 
proceed with the Corporation tramways order. 

Lincoln. —Ab the last meeting of the Town Council it was stated 
that the Tramways Bill had now advanced so far that ib was beyond 
opposition. The scheme would not be other than successful, and 
would be a revenue-producing scheme. 

Middlesex.—The County Council resolved on Thursday last 
week to persevere in their opposition to the Bill of the London 
Uoited Tramways Company when it comes before the House of 
Lords. The attitude of the Council is severely criticised in the 
local Press. : e i; s 

Gieucester.—Mr. Alfred Dickinson, of Birmingham, who was 
formerly general manager and engineer of the Birmingham Tram- 
way Company, has been asked to report generally upon the 
negotiations now pending between the tramway company and the 
Corporation. 

Gravesend.—The Town Council will oppose the application to 
be made to the Board of Trade by the National Electric Traction 
Company, Limited, for an extension of time for the commence- 
mend of the works authorised by the Gravesend, Rosherville, and 
Northfleet Tramways Order, 1899. 

Swansea.—The local paper states that an alternative route is 
proposed for the Swansea Corporation tramwaya, powers for the 
construction of which are now being sought. is, if carried out, 
would deviate.the published route, and result in an important and 
valuable new street being opened up. | 

Kirkoaldy.—At a meeting of the Town Council on the 2ad insb. 
the report of Prof. Kennedy in connection with tramways and 
electric lighting for Kirkcaldy was discussed. The matter was 
remitted back to a committee to consider and report the relative 
cost of the alternative routes proposed. 

Blackpeol.—The Town Council have decided to oppose the 
Blackpool, St. Annes, and Lytham Tramways Bill when it comes 
before the House of Lords Committee. Ib is thought that clauses 
are now being introduced in the Bill respecting the supply of 
electricity to the company that are inimical to the interesta of the 
Corporation. , 

Lynáhurst.—The Council are considering favourably a proposal 
with regard to the construction of an elsctric tramway and electric 
lighting for Lyndhurst. Mr. C. J. Wharton, Westminster, has 
been over the proposed route, and his suggestion is to construct a 
line commencing ab the Lyndhurst-road railway station to Lynd- 
hurst, Electric current would be available for public and private 
lighting. , 

Glasgow. — The tramways report for the last year shows a con- 
tinued increase in every item. In consequence of the introduction 
of electric traction on parta of the system there is a gain of 2:451. 
per tram mile in receipts, and a saving of 255d. in expenses. It 
is expected that fares will be lowered again when the conversion 
of the system is completed. In the contemplated urban exten- 
sions Paisley, Clydebank, and Renfrew are included.  - 


Bolton.—It is stated that the makers of the cars have promised 
to deliver the cars on order within the next three months. Io 
regard to the resignation of the tramways manager and electrical 
engineer on his appointment to a similar position ab Cardiff, it 
was suggested ab the last Council meeting that separate managers 
would be appoirited for the two departments, and that the dual 
management system hitherto adopted would be abolished. 


Southpert.—The Board of Trade inspection for the electric 
tramways is fixed for J aly 17, and the formal opening of the 
tramway service for the following day. Last Friday the first 
official trial over the completed parts of the route was undertaken 
upon the one car that has recently arrived from Preston by 
pee of the Electricity Tramways Committee, other members 
o e 
work. 

South Staffordshire Tramways.—The South Staffordshire 
Tramway Leesee Company have formally taken over the working 
of the whole of the tramway systems of the old South Stafford- 
shire Tramways Company, and we learn that the management 
will remain in the hands of Messrs. H. Hatchett and J. J. Robins. 
The former will ‘still retain the secretaryship of the old South 
5 Company, which position he has held for the past 
35. years. . TL 

Acton.—Ab the last meeting of the Council a letter was 
received from Sir R. Nicholson, stating that the Parliamentary 
Committee are prepared to recommend the County Council to 
limit ite opposition to the London United Tramways Bill to 
clauses, if the District Council will consent to the County Council 
being the purchasing authority of the whole of the tramways pro- 

to be authorised by the Bill. A motion nob to accede to the 
wish of the County Oonncil was passed. 


Aberdeen,— Ab the meeting of the Town Council on Tuesday a 
recommendation of the Tramways Committee to the effect thap 


Town Council, and various officials connected with the 


Councillor Wilkie (convener of the committee), Mr. Moonie (super- 
intendent of the tramways), and Mr. Bell (electrical engineer) be 
hrs crete to visit the International Tramways and Light Railways 
Exhibition in London to examine the latest apparatus designed 
for the equipment of mechanical tramways and light railways, 
both surface and underground, was agreed to. 

Derby.—The Tramways Committee were authorised on Tuesday 
to prepare a scheme of electric tramways and extensions for sub- 
mission to the Council for their approval, and to apply for parlia- 
mentary powers in the ensuing session through the Parliamentary 
Committee. A resolution to instruct the Tramways Committee to 
arrange for the discontinuance of the Sunday traffic on the tram- 
ways ab the earliest possible moment was brought forward, but 
the motion, after some discussion, was negatived. 

Portrush, —At Monday's meeting of the Urban District Council 
Mr. H A Macaulay, solicitor to the Council, submitted a consent 
entered into between the Portrush and Giant's Causeway Tramway 
Company and the Urban District Council, by which both parties 
agreed to a settlement of the action raised by the Council against 
the tramway company to obtain an injunction reatraining the 
latter from obstracting the streets at Portrush by the poles 
carrying the overhead electric wires, the Council to pay the costs 
as between party and party. The coste amounted to about £70. ` 


Liverpool —The electric lines having now been completed in 
Prescot - street. the old route will be put in uee immediately. Rapid 
pr s is being made with the e'estric equipment in the London- 
road districte, and Mr. Bellamy expects to have the electric cars 
running by the Aügust bank holiday. The layiog of the rails on 
the Wavertree route is proceeding, and when this portion is finished 
the eastern section will have been completed. . The diepatch with 
which the work has been carried out is very favourably commented 
upon. E 
Wimbledon.— Ab last week's meeting of the Council the report 
of the Tramways Committee was adopted containing the surveyor’s 
reporb upon the proposed .tramway between Wimbledon and 
Tooting, and also plans showing three schemes as under: Ay, 
tramways laid as a single track, except between Miller's Mi 
and Terrier's Bridge; (2) tramway laid as a double track, with 
lines interlacing throughout; (3) tramway laid as a double track, 
except between Miller's Mead and Terrier's Bridge. The Croydon 
Rural District Council will be asked to appoint a committee to 
form with the Wimbledon committee a joint committee for the 
purpose of considering the schemes submitted by the surveyor. 


Hampstead.—Ab the meeting of the Vestry on Thursday last 
week a letter was received from the hon. secretary of the dom - 
mittee formed to oppose the Haverstock-hill and Hampstead 
Heath tramway scheme of the London County Council, expressing 
their beet thanks to the Vestry for their prompt and unanimous 
refusal of consent to the application of the Council for permission 
to construct such tramway. Sir geny Harben, chairman of the 
Vestry, drew attention to the danger of accepting a single penny 
from any company, omnibus or otherwise. towards any widening 
or improvement scheme. He hoped this Vestry would discou 
any payment whatever, and adopt any action that might 
decided: upon entirely on public grounds. 

Blackpool.—Atthe meeting on Tuesday a clause in the Electric 
Lighting Committees minutes dealing with the committee's 
visib to the London Electrical Exhibition, was objected to 
on account of the large number of members who proposed 
to go away ab the expense of the ratepayers. Ib was pro- 
posed that. the clause be referred back, the Mayor pointing 
oub that the Corporation contemplated spending £100,000 on 
tramway extensions, and it was only right that the committee 
should eee that they got the very latest and best. The reason 
why the whole of the committee were invited was because very 
few could promise that they would be able to go, and, in reality, 
only seven undertook the journey instead of 20. The clause was 
accepted. | "NN 

Carlisle. —Mr. A. P. Trotter, inspector of the Board of Trade, 
inspected the electrical plant of the Carlisló tramway system last 
eae DR He also visited tbe electric lighting station in Jamés- 
street. inspector expressed himself generally satisfied with 
what he had seen. There will be a formal Board of Trade inspec- 
tion of the permanent way, Mr. Trotter's duties being confined to 
the electrical plant, which will probably not interfere with ‘the 
Starting of the tramways for the service of the public. The com- 
pany intend to use 12 cars, nine of the double and three of the 
single-deck description, which have been built by the Electric 
Railway and Tramway Carriage Works Company, Limited, 
Preston. After the inspection the inspector and other guests were 
entertained at lunchoon ab the County Hotel by the tramways 
company. | M SS | 

York.—Ab the meeting of the City Council on the 2ad inst, a 
resolution was carried providing for the giving of notice to the 
City of York Tramways Company, Limited, requiring them to 
eell so much of their undertaking within the city as is authorised 
by the York Tramwaye O. der, 1879, and. all lands, buildings, 
plant, etc., used by them in connection with ib; and for applica- 

ion being made to the Board of Trade for their approval t the 
Council giving the notice. The minutes of the Streets and Buildin 
Committee, which ‘were adopted at the ordinary meeting of the 
Council, contained a report on the subject of the amm the 
town clerk, stating tbab, according to cases decided in the House 
of Lords, the price to be paid was the value of tlie tramways as 
measured by what the cost of -construction would be at the date 
of sale, subject to a proper deduction for ‘depreciation, and nob on 
the basis of a rental valuation. Neither the amount of the capital 
of the company nor the good will was taken into consideration, 
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. 8$. Helens.—At.thé meeting of the Council on Wednesday the 
MATE moved the accen of the minutes of the Eleotric Supply 
Tramways Committee, iI!!! e oda avt 
of matters electrical as worked by the Corporation, On 81, 
1898, he said, 4,526 lamps were connected, and the cost to produce 
the current was 4-04d. per unit, and the total cost 6d., while the 
sale was over 85,000 unite to 63 consumers. In 1899 they had 
6,463 lamps, the works cosb had dropped to a little over 3d., 
the total cost to rather less than 43d, and 65,091 units were 
sold to 79 consumers at the price of 6d.. At the end of 
March this year they had 13,981 lampe connected, the works 
cosb had gone down to less than Id., and the total cos 
to nearly lid. The sale was 320,160 unit, which, of course, 
included that supplied for the tramways. The number of 
consumers was 190, and there had been an increase in the 
eupply for motors. The output for May was 57,434 units, 
which was at the rate of 689 800 unite per annum, or about double 
the output last year. Seeing that May was one of the lightest 
months in the year the increase was most promising. A profit of 
£10. 128. 7d. had been made last year, but this would be increased 
nexb year. In spite of difficulties and the changing over from the 
Warrington Old-road station, there had been no serious failure in 
supplying electricity. The minutes were confirmed. | 
Northwich.—On PT a deputation, consisting of Major 
Tulloch, R. E., Mr. H. W. Handcock (electrical engineer), Mr. 
John Parnell, C. E., and Mr. Walter J. Lomax, C. E., waited upon 
the Rural District Council for the pu of conferring with them 
respecting the proposal of the United Kingdom Tramway, Light 
Railway, and Electrical Syndicate, Limited, London, to construct 
a line of tramways Soe Northwich, Middlewich, and Wins- 
ford. The matter was fully discussed, and a resolution favourable 
to the scheme was passed. The deputation also met the members 
of the Winsford Urban District Council, and explained to them 
the proposals of the system of tramways. Mr. Prince Lewis 
prono and there were also present Messrs. T. Massey, S. Leach, 
Chesters, J.P., Jackson, J. M. Dean, J. H. Cooke (clerk), H. 
Hulse (sar tey or). The deputation explained the scheme, after 
which the following resolution was passed: The Urban District 
Council of Winsford, having heard the explanation of Major 
Tulloch snd Mr. Handcock, of the United gdom Tramway, 
Light Railway, and Electrical Syndicate, hereby express them- 
selves as generally favourable to the scheme of tramways con- 
necting Northwich, Winaford, and Middlewich, as suggested by 
the explanation given, subject to the details to be submitted to a 
future meeting and sgreement being arrived at between the Council 
and the syndicate. The Council farther consider ib most advisable 
thab the of rails should approach the town by way of Wharton- 
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Leeds.—The salary of Mr. Street, electrical engineer, is to be 
increased by £100 per annum. 

Chelsea. —The s r is now making experimente in the use 
of motor-vans for sweeping, etc. 

Belfast.—The Council propose to apply for sanction to a loan of 
£95,000 for electric light purposes. 

Finchley. —Circulars are qund 
if they desired to have the electric light. 

Mexborough.—The electrical ineer has been instructed 
to 15 with the work of lighting the town by electricity 
forth with. 

Padstow.—The Lighting Committee is about to make enquiries 
as to whether the town can advantegeously lighted by 
electricity. 

Chariton.—The Blackheath and Greenwich Electric Light 
Company propose to lay down a main along the Old Charlton-road 
very shortly, 

East Grinstead. — The Urban District Council have decided to 
interview; Mr. Elvey Robb, of Tunbridge Wells, with reference to 
the elgotric lighting. 

Limehonse.—The electric lighting provisional order of the 
Board of Works will come before the committee of the House of 
Commons on the 16th inst. 

Gioucester. —It is stated thab the trial run of the electric light 
in the shops is highly satisfactory. The official opening of the 
works will take place nexb week. f 

Lewes. —Tbe transfer of the Lewes Electric Lighting Order, 
1898, to the County of Sassex Electrical Power distribution Com- 
pany, Limited, has been completed. 

Wakefield.—Mr. H. P. Boulnois beld an enquiry on Wednesday 
into the application of the City Council to borrow £25,000 to 
extend their electric lighting scheme. 

Cheltevham.—Colonel W. R. Slacke, R. E., has held an enquiry 
into the application of the Town Council for sanction to borrow 
£20,100 for purposes of electric lighting. 

Pickering.—The Urban District Council on Monday decided to 
meet representatives of an electrical supply company to discuss 
the merite of electricity for public lighting. 

Coventry.—Stock is to be raised, subjecb to the approval of the 
Local Government Board, for a quarter of a million sterling. This 
amount includes £33,671 for electric lighting. 

Iford.—A temporary loan of £10,000 for electric lighting 

urposes has been obtained. The foundation stones of the electric 
lighting station and the chimney shaft will be laid shortly. 

Southport.—Colonel A. J. Hepper, R.E., has held an enquiry 
into an application of the. Town noil to borrow £9,000 for the 


issued to the ratepayers asking 
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provision and laying down of continuous-current cables, There 
was no opposition, 

-The District Council are greatly concerned 

for gas, and it is suggested thab 


Friern Barnet. 
about the increase in the charges 
they will shortly have to be seriously considering the introduction 
of electric lighting. 

Leicester Electricians. —Itb has been officially reported by the 
War Office that the Leicester members of the Electrical Engineer 
Detachment, Royal Engineers—Meesrs. D. F. Colson, A. Charlton, 
and G. Charlton —are prisoners. 

Halifax.—The Electricity Committee of the Town Council have 
agreed that the salary of Mr. H. F. Street, the electrical engineer, 
be advanced on Oct. 1 by £100 per annum, and at the expiration . 
of 12 months from thab date to £500 per annum. 

Leamington.—The Town Council have decided to make an offer 
to the Midland Electric Light Company of £17,000 for their under- 
taking outside the order, the offer to be subject to the order 
obteined in 1900 being transferred to the Corporation. 
| Wrexham.—Tenders for the bciler-house for the destructor in 
connection with the electric light works will be invited on a 
specification to be prepared by the borough surveyor. Provision 
has been made at the waterworks for an electric motor and pump. 

Kidderminster.—Ab Tuesday's meeting of the Guardians the 
House Committee reported favourably upon the question of having 
the electric light in the house if the cable were brought into the 
locality. The matter was referred back for further consideration. 


West Bromwich. —Sanction has been obtained to the borrowing 
of £30,000 for land, buildings, and plant for the electricity works, 
the repayment to be extended over 25 years. The foundation 
1 the new electricity works will be laid by the Mayor on the 
bh inst. ! 
- Xifracombe. —It is proposed that the electric lighting order be 
handed over to the firm who could give the best terms. The 
Council could not at present undertake the electric lighting of 
the town. The matter has been referred to the General Purpoees 
Committee. 

Walsall.— Ab the last meeting of the council of the Chamber of 
Commerce ib was resolved to support the Dover Chamber in 
a memorial to Trinity House asking that there should be wireless 
telegraphic communication between lightehips and lighthouses and 
the shore. l i 

Lymington.—The electric light and power company commenced 
laying cables on Monday. A part of the shipyard abutting Bath- 
road has been secured as the generating station, and 9, High-street 
has been taken as the offices of the company, of which Mr. G. R. 
Masters is the secretary. 

Birstall.—Ab the last meeting of the District Council a letter 
was read from the North British Electrical Supply Company inti- 
mating their intention to apply to the Board rade for powers 
to supply electrical energy for public or private purposes within 
the Birstall urban district. — . 

Shoreham.—A communication from the Brighton Corporation 
asking the Shoreham Council to concur in the Corporation’s appli- 
cation to establish a system of telephonic communication and 
include Shoreham in the area has been referred to a committee of 
the Urban District Council. 

Newburn.—At Wednesday's meeting of the District Council a 
letter was read from the Tyneside Electric Power Company that, in 
view of the fact that they had been unable to prove the preamble, 
and the Bill had been thrown out, they gave notice of their intention 
to apply for a provisional order. 

Aston. —The incorporation question formed the chief subject of 
discussion ab tbe last meng of the Di-tiict Council. lo was 
said they had an electric lighting and tramways schemes 
before them, and if those coald be properly matured 5d. or 6d. in 
the pound would be pub in the pockets of the ratepayers. 

Tamworth.—The Town Council recently decided not to support 
the application of Messrs. Handley and Shanks for a provisional 
order to generate and supply electricity for light and power 
within the borough. The promoters, however, intend taking the 
necessary a to secure à provisional order without the support 
of the Counc 
Hull. —Ab a recent meeting of the Corporate Electiio Lighting 
Committee a communication was read from the Hull Chamber of 
Trade asking the committee to reduce tbe price of the electric 
current for motive power. It was decided to leave the matter with 
a sub-committee for their report. Various applications for the 
supply of current were agreed to. 

Salford.—A motion is to come before the Town Council to the 
effect that the proceedings of June 20 appointing certain members 
on the Electric Lighting Committee be rescindcd, and that the 
Selection Committee be inatructed to submit in their stead the 
names of three members of the Council who were not membera of 
the old Electric Lighting Committee. 

Heswall.—The Heswall Gas and Lighting Company, Limited, 
intend to apply for a provisional order during the ensuing session 
empowering them to conatruct electric lighting works ab Heawall, 
and to generate, accumulate, and distribute supply of electricity 
to enable the vp ced to light the parishes of Heswall-cum- 
Oldfield, Barnston, Gayton, and Pensly. 

Electrical Power Storage Co.—From the report of the Elec- 
trical Power Storage Company we gather that the orders for 
E P. S. batteries are increasing for tramways and power stations. 
The profit for the year amounted to £5 and the directors, 
after carrying £1,243 to reserve and contingent funds, recommend a 


dividend of 5 per cent. on the ordinary ehares, 
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Bexhill-—The Urban District Council have decided to apply 
for sanction to borrow £7,772 for additional machinery, extension 
of mains, lamp-poste, fittings, eto. It was pointed oub that Mr. 
Preece had made allowance for 7,000 lights, and if all these were 
taken up the engines would be running at full pressure, and 
should a breakdown occur one engine could not do the work. 


Horeford.—At the meeting of the Town Council on Tuesday the 
Electric Lighting Committee reported thab the estimated expendi. 
ture in respect to the supply of the electric light during the 
currenb year was only £532 in excess of the estimated income, As 
the expenditure included a repayment of £800 on account of 
capital, the working for the first year showed a profit of £268. 


Egremont.— Messrs. Baker, Lees, and Co., London, have 
informed the Urban District Council that the Bill to confiem the 
provisional order had through committee of the House of 
Lords, and was aftorwards reported to the House without amend- 
ment. The Bill had been read a third time, and now only awaited 
the Royal assent, which it would receive at the next commission. 
| Gelehester.—On Wednesday a report was ado in which the 
Electric Lighting Committee stated, with to the appoint- 
menb of an electrical engineer to take charge after Nov. 30 next, 
that they had no hesitation at all in recommending the Council to 
offer the appointment to the present electrical engineer, Mr. 
Billar, who had the reputation of being an economical station 
manager). | 

Increase in Prices.—We notice that the 
Storage Company, Limited, have informed their customers that 
from the 2ad inst. all prices in their catalogue will be increased 
5 per cent. on account of the continued advance in the prices of 
raw materials, especially lead, during the past few months. We 
understand that this increase also applies to all outstanding 
estimates, 

Bradford.—Ab the last meeting of the Electricity Committee of 
the Corporation, plans for the proposed extension of the existing 
generating station ab Valley-road were approved. The committee 
also resolved to apply for sanction to borrow a further sum of 
£140,000 for the erection of a new generating station at Valley- 
road, for additions to existing stetions, and for further machinery 
and plant, 

Newark.—The town clerk has been instructed to enquire as to 
the cost of obtaining a license from the Postmaster-General for 
providing a system of telephonic communication in the borough. 
The provisional order authorising the Council to supply electricity 
has been passed and confirmed. Mr, Vesey Brown is to be con- 
sulted with the view to preparing a scheme for carrying out the 


provisional order. 

Larne.—With to the eleotric lighting tender referred to 
in our last issue, and which was referred to a committee, the latter 
on Tuesday reported that they did not see their way to take it 


pom themselves to recommend this large expenditure, believing 


Electrical Power 


bit was a matter rather for the consideration of a committee of 
the whole Council. After some discussion ib was agreed to consider 
the question ab a special meeting. ö 

Provisional Orders. — Bills to confirm the Brecon and the 
Llandilo provisional orders made by the Board of Trade under 


the Electric Lighting Acts, 1882 and 1888, came on Monday before 


the examiners of the House of Commons for proof of compliance 
with the further Standing Orders, they having already been passed 
by the House of Lords. There was no opposition at this stage, 
and the Bills were ordered to be reported for second reading. 

New Issues.—A company has been registered by Meesrs, Jordan 
and Sons, Limited, of 120, Chancery-lane, London, under the title 
of the Anti-Collision Alarm Telegraph Company, Limited, with a 
capital of £1,500, divided into 1,500 shares of £1 , to carry on 
business as denoted by ite name.—Rosling, Appleby, and Fynn, 
Limited, announce an issue at par of £15,000 first mortgage 44 per 
cent. debenture bonde, and £15,000 cumulative 6 per cent. pre- 
ference shares. ME. ; 

Barking.— Ab a meeting of the Urban District Council, a report 
on the street-lighting was received from the consulting engineer 
stating that he had allowed for cables large enough to supply two 
16-c.p. lamps in each post if they wished them at any future date. 
The coat of doing this and the extra switches was £2,700. The 

and sinking fund would be £148. 102., bub they would 
only requice one lamplighter instead of three, which would mean 
a saving of £169, | 

Filey.—Ab the last meeting of the Urban District Council a 
letter was read from the Northern Counties Electricity Sapply 
Company, stating that it was the intention of the company to 
apply in the next session of Parliament for a provisional order for 

tric lighting in the Council’s area, and asking the Council to 
appoint a deputation to meet representatives of the company to 
discuss the proposals. The Council decided nob to grant the 
interview, and to have nothing to do with the matter. ! 

Eastbourne.—The resolution passed at the meeting of the 
Council on March 5, 1900, authorising application to the Local 
Government Board for power to borrow the sum of £800 for exten- 


sions of electric light mains has been rescinded, and in lieu thereof. 


application is to be made for power to borrow the sum of £2,000 
for extensions of electric light maine, the purchase of transformers, 
meters, and electrical instruments. Gildredge-road has been 
ae to tte roads which ib is proposed to light by means of arc 

mpe. i 

Partick. —Ab a special sitting of Partick Dean of Guild Court 
on the 2nd inst., the town clerk app in support of a petition: 
by the Commissioners of the burgh for permission to erect a dust 
and refuse destructor and electric lighting station, with offices, on 


81 


a piece of vacant ground situated between Partick West Station 
and Clyde-street. Ib was ultimately decided to postpone the 
ap lication till Monday next, when parties will be heard. The 
cost, including the laying of the street cables for the 
eleqtric light, is £60,000. ; 

Personal.—Mr. Arthur Ellis, MIE.E., at present electrical 
engineer and tramway manager for the Corporation of Bolton, 
Lancashire, has been appointed electrical engineer to the 
Corporation of Cardiff.—Mr. A. H. Howard, who has been for 
some time manager to W. T. Glover and Co., Limited, has been 
elected to a seat on the board of directors.— The Brush Electrical 
Engineering Company have appointed Mr. Edward A. Leeson to 
the position of works manager at the Falcon Worke, Lough- 
borough. His predeceseor was Mr. C. E. Hodgkin. 


Croydon.— Application is to be made for a loan of £3 360, the 
coed involved in laying cables for the extension of arc lighting on 
the whole of the new tramway route. Tho salary of Mr. T. H. 
Minshall, borough electrical engineer, ia to be increased by £50 


. per annum, with annual increments of £25 to a maximum of £600, 


the increase to date from April 1 last. The salary also of Mr. 
W. Jensen, the assistant electrical engineer, will be increased from 
the same date by £25, with an annual rise of £25 to a maximum of 
£275 The salaries of 13 other members of the staff have been 


Wedding.—On Wednesday last ab the parish church, Knares- 
borough, the wedding took place bebween Miss Marguerite Emily 
Simpson, only daughter of Mr. G. E. Simpeon, Parliament. street, 
York, and Woodville, Knaresborough, and Mr. Charles Midgley, 
aon of Superintendent Midgley, of Dawsbury. After the ceremony 
a reception was held at Woodville. Nearly 90 employés from the 
Parliament-streeb works, York, came in three saloon carriages 
from York, and were entertained to tea in the town hall, Kuares. 
borough, by Mr. Simpson. Our beet wishes accompany the young 
couple. z i "S . . ae 

Londen Gszette.—The reconstruction of the Premier Electric 
Lamp Syndicate, Limited, has been agreed to. —The firsb meeting 
in the estate of W. J. S. Green, 45, Birchfield.ro&d, Aston, will 
be held on July 13, ab 11 a. m., at 174, Corporation-street, 
Birmingham, and the public examination at the County Court, 
Birmingham, on July 30 at 2 p.m. An adjadication order has 


also been made out against the above. —Mr. George F. Clarke, 71, 


Croes-lane, Earlestown, Lancs., incorporated accountant, has 
appointed trustee in the estate of G. H. Bentley, 63, Cross-lane, 
arlestown, Lanos. T Co PR 
Appointments Vacant.—The Salford Electric Light Committee 
require an engineer to the electrical undertaking of the Co . 
tion. —Tbe Swansea Corporation require the services of a ent 
electrical engineer to take charge, under the superintendence and 
direction of the consulting engineers, of the erection of electric 
and steam machinery in their electric generating station at 
Swansea, and of the laying of electric mains in the streets of the 
borough. —The Wimbledon Urban District Council invite applica- 
tions for the position of a tem draughteman for the exten- 
sion of the Council’s electricity works.—The British North Borneo 
Company invite applications for the post of superintendent of 
telegraphs. Full particulars appear in our advertisement columne, 


Cardiff:—On Thursday last week Mr. Shepherd, the provincial 
manager, and Mr. Bell, the district mansger, of the National 
Telephone Company, waited upon the Cardiff Publio Works Com- 
mittee with reference to the subject of placing the telephone wires 
underground. Mr. Shepherd stated that the overhead wires were 
so constructed that in some cases it was absolutely impossible to 
make the connections. They were prepared to pay a wayleave of 
2a. per subscriber per annum (there are about 1,200 subscribers). 


The work.of tearing up the street would be:done by the Corpora- 
: 8 men and charged to the company. 
e! 
writing, and forward them to the committee 
next meeting. E ; 
' Presentation.—A* the Leith Corporation electricity works on 
‘Monday, the 2nd insb., Mr. Bryson, the burgh electrical engineer, 
was presented by his staff with a handsome oak study chair, with 


After some discussion 
ut their terms in 


tatives of the company agreed to 
"be time for their. 


silver name plate attached, on the occasion of his leaving to take 
up consulting work. The presentation was made by the oldest 
employé, who wished Mr. Bryson every success, and ho that 
he would be long spared to carry on his work—a wish which 
was heartily endorsed by those present. Mr. Bryson, in thankin, 
hie staff, referred to the excellent relations which had exist 
between them. He complimented them on the excellent way in 
which they had done their work, and said that as his new office at 
16, Charlotte.street was so near, he would often look in to see how. 
his boys were getting on. A photograph of -the staff was also 
sent to Mrs. Bryson. i i | 

Falham.—The Vestry are advertisin 
in a position to supply electricity for lig ting, 
purposes, They have decided to charge for lig 
and for heating or power purposes . per Board of Trade unit, 
No rent will be charged for the use of meters. With regard to the 
combined electric lighting, dust destructor, and disinfectin 
works ib is Bropusec to make the following appointments : chief 
engineer and manager, £400 per annum, rising to £600 in incre- 
ments of £50 per annum; destructor superintendent, £160 per 
annum, rising to £240 per annum in increments of £20 per annum; 
mains superintendent, £160 per annum, rising to £240 per annum 
in increments of £20 per annum: chief clerk, £160 per annum, 
rising to £240 per annum in increments of £20 per annum; three. 
engineers in charge of shifte, £2. 6s. per week, rising to £3, 5a 
per week in increments of 5s. per week per annum. : 


that they will shortly be 
wer, and heating 


ting purpose 5d., 
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Devenpert.—Colonel C. H. Luard, R. E., has held an enquiry 
into an application by the Corporation for sanction to borrow 
£69 727 for electric lighting. The Town Clerk (Mc. A. B. Pilling) 
stated thab ib was proposed to locate the electricity station ab 
Newport Quay, Stonehouse, which the Corporation had agreed to 
purchase for £15,000. ‘Mr. C. Farness, electrical engineer, said 
three engines and dynamos capable of developing 1,500 h. p. would 
be laid down. One would be used for electric lighting, another 
for supplying current for eleqtric traction, and the third held 
in reserve for either pu It was proposed to light the borough 
with 41 arc lighte until midnight, and after thab hour with 
82 incandescent lamps. Altogether the plant, besides supplying 
the tramways with electric power, would be of sufficient capacity 
to light 10,000 8 c.p. lamps,  . 

Haramersmi: h.—AÀt a meeting of the Vestry on Wednesday the 
following report of the Electricity and Lighting Committee, which 
had bcen standing over from last meeting, was adopted: The 
committee have thuroughly gone into the whole question of 
extensions of mains, and recommend that the streets mentioned 
in the report be scheduled, and the work carried oub at a total 
estimated cost of £8,877, and that it be referred to them to 
execute the work from time to time as the demand may arise. In 
order to meet the cost of these extensions, the necessary trans- 
formers for the increasing demand, the connection to the new 
consumers, and the cost of the extensions of mains already sanc- 
tioned by the Vestry and carried out, the Vestry will obtain a 
loan from the London County Council or otherwise for a sam of 
£15,500, made up as follows: mains, £8,877. 94. Id.; transformers 
(800 kw.) KI. 284; work sanctioned and carried out, £2,550; 
services, £2,500 ; contingencies, £288. 10a. 11d. | 

Obituary.— With much regret we have to record the death of 
Mr. Montagu Charles Dent, A.M I. E. E. (of Messrs. Wallis-Jonea 
and Dent, 36, Great George street, Westminster), on June 28, 
1900, after a very short illness, subsequent to an internal operation. 
Mr. Dent r. ceived his education from 1885 to 1889 at Eton, and at 
King's College, London, from 1890 to 1891. He served bis time 
with Messrs. Robey and Co., Lincoln, from 1892 to 1894, and also 
at the worke of the Brush Electrical Engineering Company. 
Limited, Loughborough, Leicestershire, from 1894 to 1896 
During 1896 and pert of 1897 he was employed on installation 
work ab Arundel tle, on central. station work at the Wands- 
worth electric light station, and in the erection of the exhibition 

land ab the Earl's Court Exhibition. On Oct. 1, 1898, he joined 

r. Reginald J. Wallis-Jones in partnership as consulting engi- 
neers ab 36, Great George-street, Westminster, and carried out 
several important installations of electric light and power planta. 

Stock Exchange.—The Stock Exchange Committee have 
appointed July 11 as a special settling day for Alliance Electrical 
Company's 70,000 5 per cent. cumulative preference shares of £1 
each, fully paid, Nos. 1 to 70,000, and Ed and Swan United 
Electric Light Company's fully and partly paid provisional certifi- 
cates for £100,000 5 per cent. second debenture stock. The com. 
mittee have also ordered to be quoted in the official list Alliance 
Electrical ssp d 70,000 5 per cent. cumulative preference 
ehares of £1 each, fully paid, Nos. 1 to 70 000. Applications have 
been made for a special settling day in and to grant a quotation 
to St. James's and Pall Mall Electric Light Company's £150,000 
34 per cen, debenture stock, and the Westminster Eleetric Supply 
Corporation’s farther iesue of 30,100 ordinary shares of £5 each. 
The committee have been aeked to allow to be quoted in the 
official list the National Telephone Company's ,000 4 per cent. 
debenture stock ; and a further isaue of 100,000 ordinary shares 
of £5 each, fully paid, Nos. 490 001 to 590,000. 

Blackheath and Greenwich District Electric Light Co. —An 
extraordinary general meeting was held on Tueeday at the 
Cannon.street Hotel. London, to consider resolutions for increas- 
ing the capital to £300,000 by the issue of 150,000 new sbares of 
£l each, entitled to receive out of the profits a fixed cumulative 
preferential dividend of 7 per cent. per annum, and authorisin 
the directors to create and issue £120,000 of debenture stoc 
carrying ta per cent. per annum interest. Mr. J. A. Willox, M. P., 
who presided, said when the Company hegan their own supply io 
February the number of lamps connected was equivalenp to 5,900 
8 c.p., while at the present time 10,000 lamps were connected. 
The total expenditure to date had been £128,000, bub there were 
other charges to be brought in. To meet these liabilities, and to 
extend their area of supply, for which powers had been obtained, 
additional capital was required. Mr. H. W. Bowden seconded 
the motion. A discussion followed, and in the result the Chairman 
promised that the Board would issue no preference shares, excepb 
for the purpose of exchange, without first consulting the share- 
holders. The resolutions were approved. | 

Electrie Fans. — We have roceived from the Edison and Swan 
United Electric Light Company, Limited, leaflet No. 137, which 
deals with fan motors. The P. n " fan motor which is listed 
is for uee with continuous current, and of 1900 pattern. Io is 
suitable for uae in hotels, ship saloons, smokerooms, etc., and is 
made in three types—hanging from ceiling, fixing on wall, and 
standing on desk or table. As usual, the parts are interchangeable, 
and the armatures can be easily removed. Illustrations of the 
various types of Paragon motor are given, and telegraphic 

e words to save expense when ordering.—The British 
Thomson- Houston Company, Limited, have also sent us a 
list of 1900 fan motors which they are just bringing out. 
These motors also are made to be used for ceiling, wall, 
and ordinary tions. These motors are designed with 
ec brush-holders having pressure arms so and held 

b the pressure on the commutator is constant during the life of 


the brush, and the brushes wear evenly and cannot burn a sharp 


the various pieces of machinery, and is well 
out. We have also received from the Fairbanks Company, of the 


. York City, that the 


. the level crossing on the North-Eastern Railway in Hed 


edge to the commutator. "There are also new electrical features in 
these motors, the field coils being secured to a magnet frame com- 
poeed of pure soft-iron laminations. The armature core is also of 
pure soft iron. Other perticulars-and illustrations of the motors 
are to be found in the pamphlet. 


Catalogues. —We have reoeived from Messrs. John Fowler and 
Co., Limited, of Leeds, a copy of their new catalogue of electrical 
machinery and apparatus. This firm, though principally noted 
for heavy machinery, has yet a large electrical department. Thus 
in the catalogue we find listed trancformers.of the Lowrie. Hall 
type. The price of these transformers range from £8. 10s. to 

137, they being made for frequencies of ei-her 85 or 50 cycles. 
Terminal covers, uaderground transformer boxes, transformer 
switches, and fuses are catalogued, One of these fuses (Hall and 


Fuller's patent) consists of a fuze wire in an asbestos sheathing, 


so that an arc cannot be maintained. Surface and junction boxes, 
the Lowrie-Hall synchronising base, resistances, boosters, and, 
finally, larger inery, such as motors, dynamos, and alter- 
nators, appear in the catalogue. The list gives descriptions of 

lustrated through. 


US. A, a booklet which at first sight appears to be a catalogue 
of tall buildiogs. On further investigation, however, one finds 
that it is in these buildings, wbich, by the way, are in New 
an banks valves for heating apparatus have 
been installed. A description of the valves follows the illustra- 
tions. We are informed that the Fairbanks Company will be 
pleased to forward a copy of this book, post free, to any reader 
sending his name and address to the London office, 16, Great 
Eastern street, E C. s D 
Parliament.—The London United Tramways Bill has passed 
the second TE in the House of Lorde. The Dublin and 
St. Marylebone Lighting Bills have failed to pass the House of. 
Commons. During the past week it was announced before the 
Select Committee of the House of Lords, which had previously 
refused to sanction a double tramway or the use of electricity oe 
on- , 
Hull, that there was the greatest hope an agreement had been 
or would be come to between the Corporation and the railway 
company which would enable the tramway to be carried under 
the railway, by the road being lowered to a oertain extent 
and the railway line rai-ed a little, so as to allow of a 
workable gradient. The Select Committee of the House of 
Commons appointed to consider several Bills seeking the sanc- 
tion of Parliament to the supply of electrical energy in bulk 
last week, decided thab, in the cases of Darham, Lancashire, and 
South Wales, the preambles had been jroved, bub that in the 
Tyneside case it bad not been proved. The committee proceeded 
to go through the clauses of the Bills. A* the House of Lords 
the various local authorities affected by the South Lancashire T: am- 
ways Bill met in Lord Morley's room to consider certain objet ons 
taken by his lordehip's counsel to the clauses put in by the Hou: e 
of Commons Committee to satisfy opponente and accepted by the 
romoters. After corsidering the views put forward by bhe 
ocal authorities, Lord Morley agreed to reinstate the clauses, 
eo that the Bill as ib now. stands is exactly the Bill as it 
issued from the House of Commons’ Committee, and the Bill 
in the House of Lords will now po: prectios iy unopposed. 
The Batley Corporation Tramways the Cam and 
Redruth Tramways Bills have paseed the committee of the House 
of Lords. Mr. J. W. Lowther’s committee have passed the Bill 
conferring further powers on the Newesstle-upon-Tyne electric 
supply of electrical energy. Resding Tramways Bill has 
through the Lords. Mr. W. H. Holland's committee paesed the 
Bill promoted by the London County Council asking for powers 
to equip electrically and operate the Westminster to Tooting 
tramway and the Blackfriara to Kennington line, to erect 
a generatiog station ab Camberwell, with sub-stations, and 
to construct 11 junction lines and extensions in connectioa 
with the Council's tramways on the northern eide of the Thames, 
inclusive of all the new tramways asked for. The applications of 
the local authorities of Lambeth and Wandeworth for a veto on 
the use of the surface-contact system of electric traction, and in 
regard to other matters, were refusel. Toe Bill confirming tlie 
provisional order obtained by the Weston-super Mare and Distric: 
Electric Supply Company, Limited, from the Board of Trade, 
authorising them to construcb tramways to be worked by ekc- 
tricity within the urban district of Weston. super Mare has been, 
passed, subject to the insertion of a clause preserving the righ:s 
which the Commercial Cable Company may possess in regard to 
the uninterrupted user or enjoyment of their submarine telegraph 
cable running to Weston. In the House of Lords the Manchester 
Corporation Tramways Bill has been read a third time. 


Hanley.—A special sub-committee recently appointed to make 
investigations as to reasons for the electric lighting accounte for 
1899 showing a deficiency on the year’s working after paying 
interest and sinking fund charges, reported to the Council last 
week that they were of opinion that the deficiency in the revenue 
account was to be attributed to the following causes: (1) too early 
redaction in the price of current before a reserve fand had been 
formed ; (2) increased cost of fuel, wages, and materials; (3) 
abnormal repairs to generating plant; (4) increased s to 
sinking fund and interest on further capital. The special com- 
mittee recommended that the Council be recommended to increase 
the present prices for the supply of electricity of 5d. and 24d. to 
6d. and 3d. per unit from July 1 next, less discount as before. 
The General Committee recommended. that the charge for the 
supply of electrical — to places of worship be increased from 
4d, to 4jd. per unit, and for heating and power supplied through 
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separate meter from 24d. to 3d. per anit up to four hours’ con- 
a per day and ld. per unit afterwards. The minutes were 


Brighouse.—On Saturday week the Mayor (Councillor J. W. 
Clay) officially opened the sewage outfall works ab Cooper Bridge. 
The hted by electriclty, outside by means of arc 


pillars and brackets attached to 


lampe suspended from bis 

the buildings, and the interior of the works, committee-rooms, and 
careteker's house are effectively lighted by incandescent lamps. 
The wires connecting the arc lamps are laid in iron pipes in the 
ground. Electric current is generated by a '' Churton " dynamo 
of the standard No. C 12 type, and provision is made by a storage 
battery for lighting part of the installation while the machinery 
is nob running. The switchboard and other apparatus for con- 
trolling tbe instellation, as well as the dynamo, were constructed 
ab Mr. T. Harding Churton's works in Great Wilson-street, Leeds, 


by whom also the installation has been carried out. The Ark 
by Mesers. Johnson and Phillipe, and 


lampe have been supplied 
an aocumulator of the Chloride type is used in connection with 
the incandescenn lighting of the works, 's house, and 


commiteee-rooms when the dynamo is nob running. The whole 


of the works have been out under the direction of the 
engineer, Mr. Alfred M. Fowler. : 


Worthing.—At Tuesday's meeting of the Town Council the 


Electric Lighting Committee reported that they had reconsidered 
the system of lighting so far as it related to the several streets in 
which it was pro to have incandescent lampe of 50 c.p., or 
their equivalent in cost of arc lamps of 1,000 c.p. The committee 
also decided to recommend that the streete referred to in Mr. 
Monkhouse's report b» lighted- with 40 arc lamps of 1,000 c.p. 
each (in lieu: of the 76 incandescent lampe of 50 c.p. as previously 
proposed). in accordance with Lhe engineer's report. The Council 
were recommended, as advised by the consulting engineer, to 
adopt the Edinburgh design for arc-lamp posts as in uee in 
London ; and Meesrs. Burstall and Monkhouse were authorised to 
have the various specifications, forms of tender, etoc., printed in 
London as suggested by them, and to advertise for tenders. The 
‘action taken by the consulting engineers and the borough sur- 
. veyor.in obtaining 150 yards of conduit caog for putting down 
in Chapel-road, between Richmond road and Stoke Abbott road, 
in which new paving is about te be laid, and which will obviate 
5 lifting of the pavement, was approved and con- 
firmed. . These proceedings-were agreed to. 
Lenden County Conneil.—Ab the meeting of the Council on 
Tuesday it was agreed to lend the Poplar District Board £20,000 
for electric lighting purposes; the Strand Districb Board £1,500 
for the pure of motor - vans; the Battersea Vestry £5,147 for 
street-lighting purposes; and the Islington Vestry £6,606 for 
, electric lighting purposes. Sanction was given to the Postmaster - 
General (a) to the placing of steel broughing to mg Post Office 
cables, for which there was not room in the Queen Victoria-street 
subway, ab three places over the subway, and for this purpose to 
reduce the headway of the subway about 3io. for a distance of 
between 13fv. and 14ft, near the Post Office Savings Bank, and by 
rather more at the junction of the north and south subways in the 
street, while at the third place, near Blackfriars Bridge, it was 
not contemplated that the subway iteelf should be interfered with ; 
and (b) to the placing of cables in the subways in Northumberland- 
, avenpe, Charing Croes-road, and Shaftesbury-avenue. Ab a sub- 
sequent special meeting the proposals of the Highways Committee 
for serving notices on the London, Deptford, and Greenwich 
Tramways Company and the South London Tramways Company 
fer the purchase of their undertakings were carried withoubd 


Aberdeen.—A report from Mr. J. A. Bell, Corporation electrical 
aa el on the system of charging for electrical energy for 
ligating and power, came before the Town Council on the 2ad inst. 
present scale of charges in Aberdeen for lighting is 61. per 


Board ef Trade unit for all energy supplied till the meter registers 
the number of units that would be consumed for one hour per day 
per half-year by the maximum number of lamps switched on at 


the generated units in A een 

amounted to 655,479, of which probably 600,925 were sold to con- 

sumers.” An interesting table of o and other information 

is also issued, giving details from 57 towns throughout England 

and Scotland as to electric lighting. Ib was resolved to defer 
of the matter foy a fortnight. 


Nerwioh.—The Town Council have pre 
tion to the Post- 


wabject to which they will support the app 
— General by ‘the Norwich Matual Telephone Company, 
» for a license from the Postmaster-General for the estab- 


& of a telephone exehange in the Norwich exchange area. 
t provides for the supply by the company of a 

no 

; that a reduction be made 


and continuous telephonic service at low rates; 
the vot of service to subscribers when the com- 


an agreement 


is given to any su 


made between G. Bourgoin and H. H. Lavollay and J. 


"engineers, .producers and suppliers of electricity, 
43. 000 


y's receipts exceed a specified aggregate amount; that the 
poration, under sanction of the Postmaster may pur- 


pu 
chase the plans compulsorily on Dec. 31, 1916 (in 1911 at fair 
market value as a going concern, with an additional sum equal to 
three years’ profit in addition; in 1916 on the same terms, bub 
with two years profite in addition); that, subject to any prior 
rights of the Postmaster General, the Corporation be able to pur - 
chase ab the revocation or determination of the license; that the 
company does not a:sign, underlet, or otherwise dispose of the 
license ; that the Corporation be represented in the company by 
two directors with equal votes to other directors of the company ; 
that wayleaves, poles, tubes, etc., be allowed subject to the direc- 
tion of the city engineer; that the Corporation may determine 
the agreement if a telephone exchange for 200 subscribers and 
with diee miles of table is not laid down in three years, or in the 
event of failure to perform other conditions of the agreement, or 

if the company is orderei to be wound up. | | 
New Compavuies.—The following new companies have been 
registered : Mangano Electric Process, Limited, with a capital of 
£50,000 in £1 shares, the objects being to adopb an a n 
: na 
and M. Urrulla for the acquisition of the rights of G. E. Bourgoin 
and H. Lavollay in a certain invention for the epuration and 
decolouration of rugar juices by mangano electric treatment, 
and to carry on the businesses of electricians, electrical 
eto. —The 
Laboratories, Limited, with a capital of 
in £1 shares, the object being bo acqu the 
Westminster Electrical Testing Laboratories, 14, Great 
Smith-street, S. W., and to own and maintain any lábora- 
tories and other places where electrical, chemicsl, or other 
machinery or other apparatus can be tested, calibrated, or 
standardised. —The Electromagnetic Traction Company, Limited, 
with a capital of £1,500 in £1 shares, the objects being to adopt 
an agreement with H. Lane and W. Griffiths, and to carry on the 
business of eléotricians, electric and mechanical. engineers, and 
apy business coanected with electro magnetism and tric tram- 
way and light railway traction.—The St. Austell and District 
Electric Lighting.and Power Company, Limited, with a capital 
of £10,000 in £1 shares (300 foanders’), the objects being to adopt 
an agreement with the United Kingdom Tramway, Ligho Railway, 
and Electrical Syndicate, Limited, and to carry on the business of 
an electric lightiog company in all ite branches. PS 
Whitechapel.—Ab a meeting of the District Board of Works on 
Monday the Electrical Committee recommended : (1) That the 
approval of the Board be given to the election of Mr. John 
Harris by the committee as chairman of the Electrica] Committee 
for the ensuiog yesr, he having held the office of chairman during 
the pasb year. (2) Thad the proposal of Mr. Arthur Wright, the 
electrical engineer of the Board, to extend the supply of electricity 
in the district for lighting and supply of motive power purposes in 
the manner suggested by-the report of Mr. Wright, dated April 27, 
1900, be adopted, and thab arrangements be forthwith made to 
carry oub the further work contemplated by such report, at the 
estimated additional cosb of £44 670, and that the neceesary steps 
be teken to obtain a loan of £44,670 (the cost of the additional work 
contemplated) from the London County Council upon the instal- 
ment system ab the most favourable rate of interest that can be 
obtained, such loan to be taken up in sach instalments as may be 
required by the Board. (3) That the sum of £20,500, the balance 
of the loan of £60,500 originally applied for by this Board from 
the London County Council, be now borrowed from the London 
County Council in order to carry out a portion of the work of 
lieder | the electric lighting installation in the district, as contem- 
pan the report of Mr. Wright, the electrical engineer of the 
rd, dated Nov. 23, 1898, and such further work as may have 
been since determined upon ; such loan of £20,500 to be upon the 
instalment system, repayable in 42 years, by equal annual instal- 
ments, ab the most favourable rate of interest that can be obtained, 
such interest to be payable quarterly ; such loan to be taken up 
at once, the Board paying the coets of such loan and upon the 
understanding that if any works require to be renewed daring the 
currency of any pert of the loan the coat of such renewal shall be pro- 
vided for oat of a sinking fand for the purpose and shall constitute 
8 1 wale ps be Merge e rias of a - 
oan, no part of the cipal to re un © expiration 

three years from the date of the loan, and that the seal of th 
Board be affixed to such mortgage when ready, and that a cheque 
be drawn in favour.of the London County Council for the fees in 
connection with such mortgage when received. (4) That it be 
referred to the Electrical Committee, with instructions to enter 
into negotiations with the Guardians of Whitechapel, for thé par- 
chase, or a grant to the Board, of a lease of a piece of land belong- 
ing to the Guardlans, upon which there is a railway siding, and 
that the committee be instructed to re to the Board the terms 
(if any) upon which the Guardians will be prepared to dispose of 
such property tothe Board. This was to without discussion, 


Electrical Testin 


COMPANIES’ MEETINGS AND REPORTS, 


. BASTIAN METER. 


The third ordinary general meeting of this Company was held 
on Thursday at the offices, Kentish Town, under the presidency of 
Mr. C. Orme Bastian, who, in moving the adoption of the re 
and accounte, said that the results of the be 
in two words—viz., pid They had 
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converted a loss of £2,000 shown lasb year into a profib of nearly 
£400 this year. During the past three weeks the orders for meters 
were larger than for the whole of the first six months of the year. 
They were glad to be able to pay the preference dividend in full, 
and he believed that the ordinary shareholders would soon receive 
ample reward for their patience. 

Mr. Umberto Ciantar seconded the adoption of the report, which 
was unanimously agreed to. OM 


THOMAS PARKEB, LIMITED. 


The annual meeting of Thomas Parker, Limited, electrical engi- 
neers and contractors, Wolverhampton, was held at the wor : 
Wednesfield-road, last Friday, Mr. C. T. Mander (chairman of the 
directors) presiding. 

. The directors’ report, published in our last issue, was scopes 
as was also a fo resolution declaring the 10 per cent, dividend. 

On the motion of Mr. J. E. Underhill, seconded by Mr. W. 
Armistead, Mr. C. T. Mander was re-elected a director, and 
Meears, Allen Edwards and Smith were reappointed auditors to 
the Company. 

. The meeting lasted 8 minutes and 43 seconds. 


ELECTRIC CONSTRUCTION. 
Directors: Sir Daniel Cooper, Bart, G. C. M. G., chairman ; 


James William Barclay, deputy chairman; Philip Edward 
Beachcroft; John Irving Courtenay; Sir Henry C. Mance, 
C. I. E.; Sir James Pender, Bart, M.P. Manager: A. B. 


Blackburn, M. I. C. E. Secretary: James Gray. 

Report of the directors to be submitted to the shareholders ab 
the seventh annual general meeting of the Electric Construction 
Company, Limited, to be held on Thuraday, Jaly 12, 1900, ab 
Winchester House, Old Broad-street, E.C., at 12 noon: 

The profit of the year ending May 31 last, including the balance 
of £1,441 6s. 2d. brought forward, is £21,729. 1s. 9d., which your 
directors recommend appropriated as follows—viz.: in pro- 
viding a dividend of 7 per cent. on the preference shares (to be 
paid on July 31 next) 43. 500; and a dividend of 6 per cent. on 
the ord shares (one-half to be paid on July 31 next and 
one half on Jan. 31, 1901), £13,452; leaving a surplus of £4,777. 
la, 9d. to be carried to next year’s accounts. The buildings and 
p have been thoroughly maintained, and £5,000, as usual, has 

n credited to depreciation account, which now amounts to 
£33,000. The buildings of the extensions, referred to in last year's 
report, have been finisbed, and the shops are now being equipped 
with the latest labour-saving tools and appliances, capable of 
turning out economically and with dispatch the largest electrical 
machinery that may be required. Among the more important 
works of last pe may be mentioned the power honne and line 
equipment with British machinery and appliances throughout of 
the extensions of the City and South London Electric Railway. 
The works are well supplied with orders ab remanerative prices, 
the relations with all classes of employ e are thoroughly harmonious, 
and the directors have had mach pleasure in awarding the usual 
bonus in recognition of good service. It has been considered 
expedient to foreclose the mortgage on the Madras electric tram- 
ways and to acquire the undertaking, but it is nob intended that 
this should be a permanent investment. Meanwhile the working 
of the tramway yields a moderate return on the cost, and the 
traffic is developing satisfactorily. The compensation paid under 
the Workmen’s Compensation (1897) Act is for the year lees than 
£20, bab £150 of t year's profib has been credited to the 
fund to meet such claims. The directors who retire by rota- 
tion at the general meeting, and who are eligible for re.election, 
are Bir Daniel Cooper and Sir James Pender. The auditors, 
Messrs. James Meston and Co., offer themselves for re-election. 


PROFIT AND Loss ACCOUNT. 


Expenditure. £ s.d. 

Interest on loans and debentures, paid and accrued 8,392 14 3 

Generalcharges—Salariesofofficestaff and engineers 12,382 3 4 

. Renta, rates, and taxes. ...... FFC ie 990 0 3 

Iusuraucee . .. —— — 353 4 5 

Advertising. 2 06060 E 491 3 

Travelling expenses . 4 10 
Patent fees and royalties......... FFF 


Law **. 3 
Printing and stationery, postages and telegrams... 


pt 
O m O O ON A m OOM 
p 


Gen expOen868 smse crscccomcosccsce sosssesosooseesoos 

Trustees’ fees, under first and second mortgages... 

Auditors fee ................. evades ——Á€— an e 0 

Directors' fees —— UR i 0 
. Maintenance of plant and buildings...... seen. xe ; 7 

Depreciation account—amount set aside ,.......... 5,000 0 


85,172 17 11 

- Neb profit carried to balance-sheet d. . .. 20, 287 15 7 

£55,460 13 6 

- Income. . £ . d. 

Gross profit on manufacturing and contracting ... 49,299 16 5 

Rente, pupils’ premiums, and sundry profite......... 3,050 11 11 
Interest and dividends on debentures and shares of 

obher com O80 O 0004009 90000 50909 09 2509000600890 0999 0» 5 6 690 OO 3,074 b 2 

or an tration fees ——.— ELI 36 0 0 


£55,460 13 6 
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BALANCE SHEET. 


Capital and Liabilities. E s. d. 
Capital authorised : 150, 000 ordinary shares of £2 
Sa FCC 300,000 0 0 
50,000 cumulative 7 per cent. preference shares of 
!! E e .. 100,000 0 0 
400,000 0 0 
Capital issued : 112,100 ordinary shares of £2 each, 
ully paid, £224 200; 25,000 cumulative 7 per 
cent. preference shares of £2 each, fully paid, 
EDO 0% ꝗ᷑RunaAhnn cebat en TER —.— 274,200 0 0 
Debentures issued: 4 per cent. perpetual first 
mortgage debenture stock, £182 500; 44 per 
cent. redeemable second mortgage debenture 
stock, £50,000............... CFC ... 232,500 0 0 
Loans (eecured by deposit of debentures in other ~ 
companies) ......... e ——— € es». 00,000 0 0 
Creditors: sundry creditors, £44.159. 8s. 8d.; 
debenture interest accrued, £2,737. 10a. ..... ...... 40,896 13 8 
Bills payable ......... ty. UN — ... 9,18 9 4 
Depreciation account: amount ab credit per last 
account, £28,000; credited from profits for 
year, C5, 000; general reserve account, £20,000 53,000 0 0 
Profit and loss account: amount brought forward 
from last year, £1,441. 6s. 21, ; neb profit for 
year, £20, 287. 15s. 7d. 990999400. 0090000000000 00990000000000 21,729 1 9 
£682,043 4 9 
Properti goodwill, buildings, pl 351.600 6 2 
co es, patents, buildings, plant, etc. : 
Additions Gi lant and furniture during the year 15,583 11 1 
Additions to buildings. m e 10.666 9 10 
357,919 6 1 
Shares and debentures of other companies . 83,876 6 11 
Sandry debtors „ ——— 259 13 9 
Madras electric tramways ............ .— . . . 80,500 0 0 
Bills receivable .................... — À— ERTS „ 245710 8 
Work and contracte in progress cob v 26 717 13 2 
Stock — finished goods and materials on hand ..... 35,601 15 0 
Cash ab bankers and in hand. e . 29,711 19 4 
£682,044 4 9 


WEST AFRICAN TELEGRAPH. 


The ordinary general meeting of this Company was held on 
Friday at Winchester House, 

The Marquis of Tweeddale, who presided, moved the adoption 
of the report, which appeared in our last issue. 

The report was adopted, and a resolution afterwards carried 
authorising the directors to carry out the necessary arrangements 
for the establishment of a staff pension fund and su nuation 
fund, or for joining such funds already established by the Associated 
Telegraph Companies as they might consider desirable. 


EDMUNDSON’S ELECTRICITY. 


Directors : John R. Wigham, J.P. (chairman); W. R. Davies; 
Joshua W. Edmandeon; Walter B. Hopkins, M.I.C.E.; Francis 
E. Gripper, M.I. E. E. (managing director). l 

Report of the directors, and abstract of accounts, for the year 
ended March 31, 1900, to be presented to the shareholders at the 
third annual meeting to be held ab the offices of the Corporation 
to-day (Friday), at 3 p.m.: 

Including the sum of £2,572. 5s. brought forward from last year, 
the neb profit, after payment of debenture interest, amounte to 
£19,832. 6s. 9d. The directors recommend that £5,000 be written 
off good will, and that a dividend of 6 per cent. be paid upon the 
ordinary and deferred shares for the year ended March 31, 1900, 
amounting to £10,674. 4s. 2d., leaving a sum of 44, 152. 2s. 7d. to 
be carried forward to the next account. The electric lighting 
stations ab Folkestone, Winchester, Woolwich, Bromley (Kent), 
High Wycombe, Salisbury, Ventnor, Chislehurst, and Newmarket, 
all of which were completed a year ago, have been working satis- 
factorily, and dividends have been paid to the shareholders of the 
five first mentioned companies as the result of the first year’s 
working. These resulte, obtained abso early a stage, must be looked 
upon as mosb encouraging, and confirm the belief of the directors 
thatelectric lightinginsuch towns will provea profitable investment, 
Daring the year the stabions at Guernsey and Alderley Edge 
have been completed, and are now working. Details showing the 
progress of the various stations are given in the accompanying 
schedule. "Work has been commenced for central stations at 
Montrose, Brechin, Melton Mowbray, Lymington, Sandown, 
Shanklin, Newport, and Cowes, and parliamentary powers are 
being obtained, with the consent of the local authorities, for 
several other towns. A considerable number of private installa- 
tions for coun houses, etc., have been ied out, and this 
department of the business bas been well maintained. Invesb. 
ments in tbe local companies in which the Corporation is 
interested have been taken in the balance-sheeb at cost price, 
Daring the year 9,400 ordinary £5 shares, being the balance of 
autho 5 have been issued, and fully paid up. Further 
capital will uired for the works in progress, and the 
directors recommend that the nominal capital of the Com 
increased to £400,000 by the addition of 40,000 shares of £5 each, 
and they propose that £100,000 should be issued as 6 per cent, 
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| erence shares, reserving the other £100,000 for issue ab a | 11 Improvements terminal 
prefer time. One of the a Mr. W. R. Davies, retires by "5 ve ae 


rotation, and is eligible for re-election. Tbe auditor, Mr. W. H. 


May, retires, and offers himself for re-election. 

Dr. PRorFIT AND Loss Account, £ s.d 
Ren R o ER 500 0 
e and sundry expenses ** e H 

vertis stationery, and postage 1 
ene eS 
— — —— I E A 74 18 
Bad debts (EEKE SO oceotceetenessseeecees wee wee oe *o09099900005 090090009 78 4 
Income d eve tto D ren vo etis aequus T 29 18 
5 i eu farniturs. cerner scr 39 9 


OOF 6 OF OOS OSE EOE 009009090000000990008 00090609 0 09 


y ire te 0 SO 606 OOS OF EEO OE 8 OS 00 AD OD © OF © OO 6 006 


UN 
e 
* col ocooowvmooo»-oc. 


Trustees’ fees . 0e€9990990860099€9 0000009600 0 059 9499009009099 902009099590 00 100 
Interest on debenture stock |... eee eee 3,116 15 1 
Debenture issues expenses . . e 142 16 
| 9,994 5 
Balance, being neb profi... . . . . «; 17,260 1 
| £28,554 7 
Cr. £ s.d. 
Gross profib. . eese entm 6 66686 . 2. 262. 21,809 12 5 
er 698 eote sibs LARA RI BSEZEE *4*99060090900509€090900990900€090 € 9t 0€ 13 3 0 
Interest on de e 3 292 13 8 
Interest and dividends from invesbmente 33 4,438 18 4 
£26,554 7 5 
BALANCE-BHEET. | 
Capital issued : Liabilities. E s.d. 
35,500 ordinary shares, 55 ce e 173,000, 0 0 
4, 500 deferred shares, £5 each ........... 9888 8 500 0 0 
200, 000 0 0 
44 per cent, debentures . . sevi Pe: 75,000 0 0 
Interesb accrued thereon . ee coso — 693 -9 10 
Trade oreditorse e e 29.246 9 10 
Loan from bankers . . 2 tonne : 0 0 
Balance from fib and loss account, £10,822. 
6s. 4d.; leas dividend peid, £7,975. 6s. 5d.; and 
income tax, £274. 14s. 11d. soose oe . 2572 5 0 
from ‘profit and loss account ............... . 17,260 1 9 
| £331,772 6 5 
Assets. £ s.d. 
Good will, leases, ebe . Sides ,000 0 0 
8 debtors,. incladiug advance rr : " 
Oatlay on works in progress —town-lighting....... 427 3 6 
5 bhouse- lighting... . . 21,862 7 8 
urniture, £394. 12s. 5d. ; 12 depreciation, 

M wes CC mr NA 355 3 2 
Investments ab cob. 1e 7 10 
Cash on depot... ... . eere 2250 0 0 
Cash in hand and ab bank . . 2,759 18 10 

£331,772 6 5 
rs a en 


PROVISIONAL PATENTS, 1900. 


JUNE 25, 
11471. Improvements in electromagnetic brakes, Henry 
Edmond Walter, 43, Albemarle. street, London. 
l Imprevements in means for preventing sparking in 
commutators, ocurrent-oonductor 
contacts, ers, 
John Vaughan hapa 77, Chancery-lane, London. 
11800. Improvements arc lamps. Peter H. F. Spies, 18, 
Southampton- buildings, Chancery-lane, London. 
11512. Improvements in telegraphic receiving and translating 
i arrangements. Alexander Muirhead, 323, High Holborn, 
London. 
11519. gr tole aris in frogs te be used in connection with 
conductors of electrical tramways and 
deine Hugh Godfrey Nicholson, 47, Lincoln's-inn- 
fields, London. 
JUNE 26, 


11547. Imprevements in fittings fer overhead trolley ‘systems 
ef electric tramways. George Hill, 17, St. Ann’s- 
equare, Manchester. 

11856. Improvements in terminale and supports for Nernst 

p glowers. Marshall Wilfred Hanke, 46, Lincoln's. 
ian- inn felis, London. (Complete specification, ) 

11557. 5 in ballast resistances and cut-outs for 

ernst lamps. Henry Noel Potter, 46, Lincoln’s-inn- 
fields, London. (Complete specification.) 

11558. e" Ale in systems for lighting by Nornst 

Alexander Jay Warts, 46, Lincoln’s-inn-fields, 
London. (Complete specification.) 

11559. Improvements in starting apparatus and cut-outs for 
Nernst lamps. Alexander John- Wurts, Henry Noel 
Potter, and Marshall Wilfred Hanks, se Lincoln’s-inn- 

fields, London. (Complete specification, ) 


11584. Improvements relating to incandescent electric 
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and supports 
Wurts and Marshall 
(Com- 


for Nernst lamps, Alexander Ja 
Wilfred, Hanks, 46, Lincoln’s-inn-fields, London. 
.. plete apecification.) 


11561, Improvements in Nernst lamps and heaters therefor. 


Alexander Jay Wurte, Henry Noel Pobter, Edward 
Bennett, and Marray Charlee. Beebe, 46, Lincoln’s-inn- 


fields, London. (Complete apecification. ) 
11562. Improvements in electric lighting. Peter Cooper 
Hewitt, 46, Lincoln’s-inn-fields, London. (Complete 


specification. ) 


lampe. 
Chancery- 
under Patente, ete. 
1900, being date of 


Casimir Pauthonier, 45, Southampton-buildi 
lane, London. a. (Dato pus for 
Aot, 1883, Sec. 30, 
application in 5 

11588, Improvements in electric railway systems. George 
Edward Kent, 18, Buckingbam.street, Strand, London. 

11597. Improvements in flexible conduits for electrical con- 
ductors. Gould Osbarn, 18, 0 erg 
Strand, London. (Complete specificati on.) 

11669. Improvements in means for protecting electrical 
apparatus from abrupt changes in statio potential 
Percy Holbrook Thomas, Westinghouse- building, Norfolk- 
street, Strand, London. (Date applied for under 
Patents, etc., Act, 1883, Sec. 103, Nov. 27, 1899, being 
date of application in United States. ) 

Hem Improvements in means for protecting electrical 
apparatus from abrupt changes in statio potential 
Percy Holbrook Thomas, (Date applied “fer Norfolk- 
street, Strand, London. Nue Applied or under 
Patents, eto., Acb, 1883, 103, Nov. 27, 1899, being 
date of application in visited States. ) 

11620. Improvements in dynamo-electric machines and 
electric meteors. Henry Francis is sen , 74, Windsor 
road, Forest Gate, Essex. - 


JUNE 27. 

11648, Improved switch for lampholders, Frederick Rawlings, 
71, Carey- 5 Lincoln's- inn, London. (Complete 
specification 

11677. 5 - apparatus relating to the parallel 
running of ternate-current machinery. Henry 
Cooke Leake, 322 High Holborn, London. 

11092. Improvements in or connected with electrical tram- 

ia ways or railways. Hugh Godfrey N icholeon, 47, 
Lincoln's-inn- Aa € 

11695. Improvements tornating - current wattmeters. 

William Lloyd wine, 40, Lincoln's-· inn- fields, London. 

(The Union Elektricitáte- Gesellschaft, Germany.) 


JUNE 28. 


11704. New or improved electric ush-holder. William 
Ernest Burnand, 119, Sb. Maya road: Sheffield. 

11709. Improvements in the construction of electric lamp- 
pillars. Hardy and Padmore, Limited, and Joseph 
Southall, The Worcester Foundry, Woroester. 

11720. Improvements in or relating to electrical ignition 
apparatus for exploding the charges in internal 
combustion motors and for other similar purposes. 
Henry Thomas Dawson and Henry Alfred Dawson, 18, 
Hertford-street, Coventry. 

11787. Improvements in or connected with electric switches 
having intermittent or step-by-step motions, William 
Kingsland, 33, ‘Chancery-lane, don. 

11768. Improvements in electric light brackets or fittings, 
James Fraser Cornsund, 4, South-street, Finsbury, 
London. 

JUNE 29. 


11787, Improvements in electrical starting a e 
switches. Arthur Henry Hickley, 10, Sb. rge's- 
crescent, Liverpool. 

11797. Improvements in regulating devioes for alternating 
electric current circuits. The British Thomson- 
Houston Company, Limited, 83, Cannon-street, London. 
(Eliha Thomson, United States.) (Complete specification. ) 

11808. Improvements in automatic switches for telegraph and 
telephono circuits. Luigi Cerebotani and Carl Moradelli, 
111, Hatton-garden, London, (Complete specification.) 

11819, An improved method of fixing the china or other 
insulator and also conducting wire in sparking plug 
for ignition by electricity for gas er other explosive 
vapour or oil engines. Arthur Marmaduke Hart, 15, 
Vicarage-park, Plumstead, London. 

11819. Au instrument for measuring rotary field currents. 
Siemens Bros, and Co., Limited, Birkbeck Bank-chambers, 
Southampton-buildings, , Chancery-lane, London. (Siemeria 
und Halske Actien-Gesellschaft, Germany.) (Complete 
specification. ) 

11824, Improvements in telegraphy and in apparatus con- 
nected thorswith. Andere Bull 115, Cannon-street, 
London. (Complete 55 

11895. Improvements relating te electrical installation and 
distribution. Joseph Frank Smith, 11, Burlington. 
chambers, New-street, Birmingham. 
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11835. Improvements in electro - pneumatic controlling 
apparatus. Ernest Rowland Hill, Westinghouse-build- 
ing, Norfolk-street, Strand, London. (Date applied for 
under Patents, eto., Act, 1883, Sec. 103, Jan. 13, 1900, 
being date of ‘application in United States.) 

11840. Improvements in means fer preventing sparking in 
| | @lectric switches, commutators, current-conductor 
contacts, contact breakers, and other electric devices. 
John Vaughan Sherrin, 77, Chancery-lane, London, 
JUNE 30. 

11858, S fiag or banner poles 

EM T OH 
purposes. James Kershaw Grindred, 2, Old 
Markco chambers, Yorkshire-street, Rochdale. 

11861. Improvements in or connected with secondary batteries. 

Rankin Kennedy, 33, 5 London. 

11869. Electric generators for military and other cycles. 

Henry Vander Weyde, 53, Chancery-lane, London. 

11891. Improvements relating te electric traction for tramway 
and other similar vehicles. Arthur Baisieux, 45, 
.Southampton-buildings, Chancery-lane, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published on July 21. 
l 1899, 
7970. Centrol ef clectrically-propelled vehicles and trains. 
Leigh. (Sprague.) 
19610. Motor olectrio meters, parts of which are applicable 


te motors and dynamos generally. Evershed and 
Vignoles, Limited, and Evershed. 


13617. Electrical measuring instrumonts, Rimington. : 
. 18646. Electrical motive-power apparatus. Hollick, 
13846. Manufacture of a composition from rhea fibre 


reed pela for electric insulation and other purposes. 
ner. 


14467. oe traction with overhead conductors. Pease and 
i urdon. 


. 14568, Electrical alarm apparatus. Eggerding. 

14909. Dynamo electric maehimes, Lamme. (Date applied for 
under International Convention, April 14, 1899.) 

. 10225. Conduits for laying electrical cables. Nichols and 
W. T. Henley's Telegraph Works Company, Limited. 

10200. Safety fuses for electric circuits. Goslin. 


. 16311. Dry-core electrical cables. Savage and W. T. Henley's 
Telegraph Works Company. Limited. 


16628. Aro lamps. Andrews. 
16956. Conduits for electric conductors. Bate. 

$1470. Automatic charging device fer electric mee carriages; 
: Mü ühlberg. 1105 


1445. Electric transformers. Loring and Clarke. (Date applied 
for under International Convention, June 24, 1899.) 

4904. Manufacture of pipes or eonduits fer electrical con- 
ductors or for conveying liquids or gases or fer 

analegous purposes. Howard 

4109. Electric clock. Golby. (Hansen.) 


$476. Induction electric motors. British Thomson-Houston 
Company, Limited, and Hobart. 


9331. Eleotrolysing apparatus, Haas. | 
9503. Electric igniters for explosion engines. Bergmann- 


TRAFFIC RETURNS. 


. Returns for Increase Total receipts for 
Line. week or half-year. 
Ending ,1900.,1899.| decrease. | 1900. | 1899. 


i 


£ £ £ £ £ 
Aberdeen 8 eb June30 694! 601; + 932,860 | 2,487 
Birmingham T B 

i ways Co. ........ ... „ 30 |4,451|4,857| + 94 |110,192 103,751 
Blackburn Corpra rat'n| ,, 30 458 4461+ 12, 9,635 11,049 
Blackpool Corporatn. ,, 28| 729 528 + 201 7,317 | 5,795 
Black ool-Flestwood „ 30] 724 609) + 115 10,125 | 9,931 
Bolton ration.. 


Bradford City Trame July 1| 463| 350 + ag 6419a| 5.026 


Bristol Tram ways (o. June29 3, 148 3, 214 

City & South London July 1 1. 490 980 + 510 23,724 96,894 

Dover Tramways . June 30 | 213| 210 + 3| 4,501 4,231 

DublinU. T. ,elec.care|. „ 29 3,602 1,317 +2,285 | — — 
Corporation| ji 780 589| + 191 18 6,116 


29 
25 
Hull ee „ 23 1.347 — — {14,1 — 
. Liverpool Corporat'n ,, 2358, 251 6, 744 +1,507 181, 001 158,510 
1,682} 1,462 + 220 37,602 36,192 


Liverpool Overhead July 
Sheffield rabion „, 


South rdshire| June22 | 714 | 656) + 88 16.916 15,826 


aBinoe Aprill. 5 Partly electrical. 


COMPANIES’ STOCK AND SHARE LIST. 


Name Amount Price last 
s 1 Monday. 
Commercial and Industrial. 
Electricity 6 p.c. Cum. Pref. Shares, 1-195,000 1 — $- 
British Insulated Wire, Ord., 1-40 40,000 ..—.. 4 5 op ih 
= C ee a 1-31,500 --— — es (20 as an as = 5 ee 810. 
—— per cent. M. bentu res ««- 109 ~ 96 
gei randa Be A Ra ag ma naluade- RR a 
— cent. Oum, Pref. Pret., 1-50 J 1 17/1 6 
——— Debentures ........ 108 — 90-101 
Bettiah Weettog! Debentures - Pref... b = 111 
TT Ron. Cum. neering, Ordinary — 2n 112m = a = 
— ot 3 Debenture Stook.... — = = esce «ccs 100 . 100-114 
eee E [^im 
I Spe eek Die ee EE 101 xd 
Bdison Swan United, Ordinary 7, —— m h 
5 oen De 906 968 06-9 6.8 OS Qu Gu QUO. OO. €. as en qe 5 Ld 
Bi A per cont IND MOOR, eee eoe se wa e 1 xd 
as ty hy = rj 
EX pus Worin, p nud 
s Telegraph Works, Ordinary ............-. 2 r 
t. Preference ........ «4 æ B pE | 
Indis Bub Per Sent Debeniures, — AT TT io — nme 
n u ee «o e * 
‘cent. Dobentu res a = = 100-108 
Telegraph Donstruction and Mainienance cc Lco 1$ . 35409 
—5 par ons. 3 md eh eae gd ande dm « 101-104 xd 
Telegraph RENE Ordinary mid : — 104-11} 
— oen 6 6 % % % ” ↄ , — 60990000609 KIEL) es ee 
Willans and Robinson, Ordinary, 1-800008 ᷣ ä c⁊Xr«⁊ꝛr Ii H 109-113 
—— 6 per cent. Cum. Pref., 90,001.60 e "n 


Aber cent. Firsi Mortgage Debentare Bicok, Red. 100 


Eleetrie Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,201-101,200 .. 1 


Bournemouth and Poole, Ordinary .................... «s | 
4) per cent. Cum. Pref. e 
Brompton and Kensington, Ordinary .................... 5 
——— per cent. Preference.......... 
Calcutta Blectrio Supply Corp., , Ordinary, Nos. 10,000... 5 
per cent. Cum. Pref. ............. . 5 
Ohelsea Electricity 8 $e i ru $ b 
— - cent. bentures . 9 90 a e on € 6 as 100 
ad ot on, llt Gasca en menos — 10 


ture Stock . a sue 
County anty of ber on and Brash ch Provincial, Orcinary esses, 10 
— — per cent. Cum. Pref. . 0 
—— 4} per cent. Debentures Prov. Certs. Ali p — 
3 Electricity Corporation, Ordinary, 1-17,400.. 5 
dasa d aes cent. First Mort. Deb. .. T 
| pen deg. eta and Dist. Elec. Lightiag and I Traction, Pref, 10 
London Electri ning er id ——————————— 8 


&“ per cont. Prei . 2 


—— $} per cent. Mo Debenture Stuck .... 100 
— cent. Mortgage Debenture, Red .......... 100 
Notting Electric Lighting 66 5 2 2% „%%% -eebasee E 
—— £5 . $ 
——— £4} Shares ee exes „„ „„ „„ „„ ék 
Oxford Electric, Ordinat 1-96 and 407. lo, io 5 
Riv r Plate Electric Light and Traction, Deb. III 100 
E pet oent. Pirat B Montreal 22 QOO 
cent. t Shares M > Debentures $100 
—— $ E oont: Debenture Stoch JJC naw ERA A D 100 
South Lon on, Ordinary . easee@oe 8 
B4. James's and Pall Mall, Ordinary, 101-20,080 . — b 
— 7 per cent. Pro... . 6 
Westminster, Ordinary ee „ „ „%% ee - sc pee sengeeoeeeeeeneenaes 5 
Eleetrie Railways.— 
Central London Ordinary (EEE „„ „ Err 10 
—— Pref. Half-Shares ees» 06 69 v€909090660925260025060802009€9 5 
deferred  .......——.... Pee b 
Olty and South London, Consolidated Ordinary ........ RI - 100 
ber et e si UTI 
„ did Btock 2 6662 26 „ 6 „ 92520 90 i 
Liverpool Overhead, 5 per cent. Pref. ———2——— = 
Waterloo and City, JJC = 100 
Eleetrie Tramways.— mE 
Blackpool and Fleetwood Tramroad ....................-. 10 
Brisbane Tramway ............ cc ä „4ö4 100 .. 
British Columbia Electric Railway Oo., 5 per cent. Pret. 10 .. 
British Electric Traction, Ordinary, 1-80,000 .......... ee 10 
— 30, 001-75, oö 10 
—— 6 per cent. Cm, Pf. 80,001.60, 000 bia EV RE VASE 10 
—— 6 per cent. 888 Debenture Stock Mu 100 
B. Ayres & Belgrano Tram., "A" 6 er cent; Om. PË , 1-40,000 5 
— " B” per cent. Óm. Pt R E E 6 
— b per cent Deb. 8toc E, ited. ‚ q ꝙ ——— — 100 
Isle of Man Electric Power, 1-95,000 . . sva. . | 
6 per cent. Preference, 100 001- 170% 0§ẽο‚ . 1 
Kidderminster and District Lighting an 1-170, 000 =a- Pref... 10 
New General Traction, Ordinar ꝶ . 5 
6 per cent. Cum. Pref. .............. ce ceo orn b 
Oldham, Aston, and Hyde Tramway, Ordinary . 10 
"morts: wae cent. Cum. de „ 0 0 6 „ 0 26,00740,000  —. —.. R 
— ( per cent. t. Cum. Fret., 1-20,600 es dd wed as eooo 9.2 es 10 
Telephones.— DS 
National Telephone, Ordlnar gg eee erm oo b 
6 per cent. Cum. First Pref. ....——.—....——. 10 
— per cent, Cum. Second Pref @ oo 9» on of "9 95 wo 09 of 10 
—— § per cent. Non. Cum. Third Fre.... Š 
dent. Deb. Stock, Rod. - 


3 ( <0 an de w ~ o m 
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NOTES. 


Municipal and County Engineers.—The annual 
dinner of the Incorporated Association of Municipal and 
County Engineers is to be held on July 19, at 7 p.m., the 
place of meeting being the Criterion Restaurant, Piccadilly- 
circus, W. 


Another Exhibition.—Yet another electrical exhibi- 


tion is announced for 1903, the Elektrotechnische Verein 
of Vienna having decided to organise an exhibition from 
May to October in the above-mentioned year in order to 
celebrate its twentieth year of existence. 

“The Stone Trades’ Journal.“ — The Stone Trades’ 
Journal, which has just made its appearanee under that 
title, is by no means a new publication. It has been in 
existence for nearly 20 years under the name of the Stone- 


mason, and as such no doubt it will be known to many of 


our readers. The first number of the new series, which is 
published monthly, is very well printed and illustrated, and 
should find a ready sale. 

Indian Electricity.—We noted recently the fact that 
in certain of the military stations in Northern India tho 
punkah-wallah was to be superseded in the barrack build- 
inge by electric motors. We are glad to notice that not in 
India alone has the benefit been recognised of having a 
reliable machine for this absolutely necessary work. Thus 
we learn that a grant of a quarter of a lakh of rupees has 
been sanctioned in the current year’s budget for providing 
motors for punkab-pulling and electric light for the public 
offices in Rangoon. 

Wireless Telegraphy.—Experiments were recently 
made at Brest with wireless telegraphy by Lieutenant 
Tissot, who has made a special atudy of this subject. We 
are not informed what system he employed, but he was 
enabled to receive very clear messages from the Masséna,” 
55 miles at sea. The “ Friant,” arriving in port, also sent 
messages, and though sent to the same receiver they were 
only slightly mixed with those of the “ Masséna,” and could 
be easily read. These and other experiments which have 
been made are with the view of the adoption of aerial 
telegraphy in the French navy. 

Electric Lettuce —We notice that the New York 
Literary Digest makes some observations on the electrical 


forcing of plants, and says that the method of horticulture 


under the influence of electric light has made such advances 
that the growing of lettuce for salads, in spacious green- 
houses, with the aid of electric light, is already carried on 
as a profitable industrial pursuit near Chicago and else- 
where in the U.S.A. The action of electric currents in 
stimulating vegetation still remains unsettled, but with 
what is now known of the influence of micro-organisms 


upon vegetation, further research on similar lines is thought 


to be most desirable and very promising. 


Uranium Radiations,—<At a recent meeting of the 
Academie des Sciences, M. Henri Becquerel showed that, if 
on treating a fair quantity of chloride of uranium a very 
small quantity of barium chloride were put in, the precipita- 
tion was richer in active material The radio activity of 
sulphate of barium then greatly exceeds that of the com- 
mercial uranium chloride. The material in question pro- 
dused on a photographic plate wrapped in black paper a 
: stronger impression than the uranium. These experiments 
showed that a portion of the uranium mingled with a very 
active prodact which was able to be the actinum, and that, 
on the other hand, the purified uranium was still active. 

Steam v. Electric Trams.—As may be known to 
some of our readers, the electrical and steam tramways in 
Sydney (N.S. W.) in some instances run over the same route, 
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and the question of overcrowding on the cars has brought 
to light the curious fact that the public prefer overcrowd- 
ing in an electric tram to riding in comfort in a steam one. 
In Sydney the steam trams are put on as a relief service to 
the electric trams during the portions of the day when the 
traffic is heaviest, but although with this relief service a 
quite sufficient accommodation is provided, the passengers 
yet insist on getting on to an electric car, in spite of the 
fact that standing by ite side is a steam car which is almost 
empty. - | 

The Rise in Gas.—The rise in the price of gas has 
had the result which was only to be expected—namely, to 
advance the demand for electricity for lighting. This is 
illustrated in the case of Leyton, where the Urban District 
Council have decided, on being notified by the West Ham 
Gas Company that after Midsummer the charge for lighting 
the public lamps would be increased to £4. 7s. 6d. for each 
lamp per annum, to at once request the Electric Lighting 
Committee to convert all gas lamps along the existing lines 
of electric mains. The Leyton authorities are in our 
opinion only among the first to take measures of this kind, 
and we shall probably hear in a few weeks’ time that a 
number of other authorities all over the country have 
preferred to replace gas with electricity in consequence of 
the almost general rise in gas prices. | ! 

Electrical Street-Sweeping.—We notice that tbe 
Budapest Tramway Company had in use during last winter 
an electric sweeping car for clearing their lines of snow. 
This apparatus chiefly consisted of an ordinary tramcar 
frame, under which, both back and front, were placed 
cylindrical brushes. The brushes were put in motion by a 
20-kw. series motor, and were made to revolve rapidly, 
The total weight of the car was 12 5 tons, and it ran ata 
speed of from 5 to 74 miles per hour by the aid of two 
20-kw. motors, also worked in series. The cylindri:al 
brushes were of the same width as the track, and had a 
diameter of 3ft. 7in. They were combined with four other 
brushes made to move backwards and forwards, and 
specially arranged to clear snow and dirt from the metals 
themselves. The motors for propelling the car and those 
operating the brushes were quite independent of each other, 
and the flexible contact cable was in consequence composed 
of two distinct parts. 

Horses and Motorcars.—It is now becoming recog- 
nised that it is necessary in order that motorcar and horse 
traffic may proceed peacefully side by side in our streots, 
that horses, especially of the better kinds, such as are used 
in carriages, should be taught not to fear vehicles operated 
by mechanical power. For this reason, and acting on a 
suggestion made by Lord Alverstone at a dinner of tbe 
Automobile Club, the committee of that club have arrangcd 
with the committee of the Ranelagh Club that members 
of Ranelagh should have an opportunity of sending their 
horses there on Saturday, July 14, on which day tbe 
automobile gymkhana at Ranelagh takes place, in order 
that they may be trained to encounter motor vehicles 


without fear, by baving an opportunity of examining and 


becoming familiar with motor vehicles, which will be driven 
there for the purpose by members of the Automobile Club. 
In view of the importance of horses being familiarised with 
motorcare, the Automobile Club would also, we are informed, 
be glad to make similar arrangements with other clubs. 


The British Association.—The annual meeting of 
the British Association is next year to be held in Glasgow, 
and a local committee has been appointed to make the 
necessary arrangements. Ata meeting of this local com- 
mittee last week, it was pointed out by Prof. Young that 
the jubilee of Glasgow University, the conference of the 
engineers, and the meeting of the British Association would 
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all take place about the same time. As it was very desir- 
able that these three important meetings should not clash, 
so that as large an attendance as possible might be secured 
for each, and that Glasgow might be able to do its very 
best for all of them, he suggested that a committee should 
be appointed from the executive to arrange as to the most 
suitable dates. The suggestion was agreed to, and a 
representative committee was appointed. It was also 
agreed to recommend to the British Association as vice- 
presidents the following gentlemen: Lord Blythswood, 
Lord Kelvin, Sir John Stirling Maxwell, M.P., tho Earl of 
Glasgow, Lord Provost Chisholm, Mr. J. Parker Smith, 
M. P., Mr. John Inglis, LL. D., and Mr. Andrew 
Stewart, LL D. 


Electrically-Cured Disease.—We notice in the. 


Lancet a description of an electrical method used for curing 
lupus. The apparatus used is that secured by Mr. Malcolm 
Morris from Copenhagen, and has just been put into 
systematic use in this country. The apparatus for the 
treatment by a powerful electric light consists of three 
portions. In the first place, a powerful arc lamp is required, 


taking from 55 to 75 ampereres; secondly, a means for 


cooling the light must be provided; and thirdly, it is 


essential that the operator should be readily able to con- 


centrate the light in a suitable manner. The arc lamp is 
used, as it is found to be richer in chemical rays and cooler 
than sunlight. The light is passed through special tele- 


scopes with crystal lenses and distilled water to stop the heat 


rays. Provision is also made for concentrating the light in 
one spot of about the size of a half-crown. The whole 
subject, we understand, is to a very large extent experi- 
mental, but the progress made is considered very satisfactory. 


The method is painless, and no anzsthetic is required, and 
the nerves of the patient are not upset. The drawback 


of the operation is its tediousness, but the treatment is to 
be further investigated. 


Atomic Magnetism.—The following abstract of a. 


paper by Mr. S. Meyer, contributed to the Annalen der 
Physik und Chemie, appears in the Journal of the Chemical 
Society: Results previously recorded are supplemented 


by an investigation of the magnetic susceptibility of copper. 


compounds. The fundamental difference in the magnetic 
behaviour of cupric and cuprous salts, suggested by Wiede- 
mann, is not borne out by the experiments; cupric and 
cuprous sulphides are about equally diamagnetic. The 


molecular volume and molecular magnetism are com- 
pared with the sum of the atomic volumes and atomic. 
magnetisms respectively, and it is seen that when con- 


traction takes place in the formation of the compound, 
the molecular magnetism is increased; when an increase 


of volume takes place, the diamagnetic character becomes 
ence it is permissible to calculate the 


more marked. 
atomic magnetism of an element from the molecular 


maguetism of its compounds only when the molecular 


volume of the compound is equal to the sum of the 
atomic volumes. The author points out the advantages 


of his method of determining magnetic susceptibility over 


that of du Bois and Liebknecht." 
The Original Automobilist.— We gather from the 


Paris correspondent of the Daily Telegraph that the pioneer 


of automobilism has been unearthed by the French Auto- 
mobile Club. This gentleman, whose name is Etienne 


Lenoir, is 98 years of age, and in 1860 took out a patent 


fora motor worked by the carburation process, and the 
principle was very similar to that used in gasoline auto- 
mobiles at the present time. He afterwards made various 
improvements on his invention, and built a motorcar which 
worked for a considerable time. Other inventions are also 
placed to his credit, amongst them being an electric brake, 


a system of signals, a method of metal galvanising, etc. 
Like a very large number of other inventors, however, 


Mr. Lenoir has not profited much by his inventions, and 


has made neither money nor reputation from them. The 
Automobile Club of France, however, now intends that 
recognition, though tardy, shall be paid to the aged 
inventor's talents, and a deputation of members, headed 
by the president, will visit Lenoir next week in his sub- 
urban residence to present him with a silver-gilt medal in 
the name of devotees of the new locomotion of which he 
was the pioneer. We think that a more correct expression 
would be one of the pioneers.” 

Our Volunteers.—We stated in our issue of June 22 
that certain of the Electrical Engineers Volunteers in the 
service contingent in South Africa had been reported as 
missing. Of these, Corporals A. Charleton, D. F. Colson, 
and G. Charlton belonged to the Leicester Corporation 
lighting works, and the father of Mr. Colson has received 
a cablegram, of which he has kindly forwarded us a copy. 
This telegram is dated Capetown, July 4, 1.50 p. m.,“ and 
contains but the single word Safe.“ There is absolutely 
no evidence as to the present whereabouts of the senders, 
and it is supposed that they are yet prisoners of war. The 
fact that the corps has come into touch with the enemy 
would intimate that both apparatus and men are proving 
useful to our army in South Africa. Since we received the 
above telegram from Mr. Colson we find in the Times in 
the list of prisoners, etc., issued by the War Office on 
July 10, the information that Sapper G. Charlton, Elec- 
trical Engineers, prisoner of war, escaped near Reitz on 
June 24. He states that the following are prisoners: 
Lieut. North, Corpora! Charleton, Corporal Sellon, Sapper 
Colson, Sapper Landon, and Sapper Peart, Royal Engineers ; 
Sergeant Hugb, Electrical Engineers, and about 30 sappe g 


Swiss Water Power.—The water-power station at 
Thysy-Hauterine is, we learn, to be opened at the beginning 
of next year, and will furnish power to various works in 
the district at from £3. 12s. to £4. 12s. per horse-power 
per annum, instead of from £6. 83. to £7. 4s., which is the 
present rate. This reduced tariff will make it possible for 
electricity to be used in agricultural undertakings by 
furnishing the motive power to fixed machines, such as 
thrashers, straw-cutters, stonebreakers, eto. The installa- 
tion will be composed as follows: Above the Thuzy Bridge 
on the River Sarine is a dam to raise the level of the water 
and bring it in an open canal about 550 yards long. The 
dam is provided with automatic doors, which open when 
the water attains a certain height. This arrangement 
permits a regular flow into the canal From the open 
canal the water enters an underground canal about 9,800 
yards long, which extends to Monteynan, opposite 
Hauterine, where the water-power station is being built. 
The construction of the tunnel is the most important part 
of this undertaking, and the water which is not used for 
the turbines will run to waste by an overflow canal. Water 
under pressure reaches the station by two conduits 160 
yards long and about a yard in diameter, and sets in 
motion the turbines and dynamos which will produce the 
electrical energy. 

The Northampton Institute.—We have received 
from Mr. R. Mullineux Walmsley, D. Sc., the principal of 
the Northampton Institute, an announcement of a new 
departure in the form of day courses in engineering, which 
is to be introduced this coming session. The courses are 
intended for students who desire to obtain a good technical 
training in engineering before being apprenticed in engi- 
neering works, or for those already engaged in actual engi- 
neering work who are desirous of consolidating and extend- 
ing their knowledge of the fundamental principles unger- 
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lying such work, and the most recent applications in par- 
ticular directions ; and who are desirous of benefiting by. 
the instruction provided, with a view to proceeding later 
on to the highest technical instruction which can be 
obtained. The engineering day courses are divided into 
three departments — viz, mechanical engineering, elec- 
trical engineering, and horological engineering. In the elec- 
trical engineering department, besides ordinary electrical 
lighting and power work, special attention is to be paid 
to electric traction and electro-chemistry. Before being 
admitted to these classes, as the authorities think it 
essential that a student should have a sound preliminary 
education, an examination is to be held, only students 
passing this being allowed to enter the classes. The 
examination would appear from the subjects taken to be 
about equal to that for matriculation. "The fee for the day 
students for any one complete course is to be £15, or £16 if 
paid in instalments at the beginning of each term. . 


Steel Rails.— The committee which was appointed in 
1896 to enquire into the loes of strength of steel rails after 
long use on railways, and to see what steps could be taken 
to prevent accidents arising from this cause, has recently 
issued its report. The committee, which had Mr. Ritchie 
as formal president, consisted of the Right Hon. Lord 
Blythswood (chairman), Sir Benjamin Baker, K.C.M.G., 
F. R. S, Sir Isaac Lowthian Bell, Bart, F.R.S., Prof. 
Wyndham Dunstan, F. R S., Prof. A. B. W. Kennedy, 
F. R S., the late Sir F. A. Marindin, R. E., C. M. G., Mr. E. P. 
Martin, Prof. W. C. Roberts-Austen, C. B., F. R. S., Dr. 
Thomas Edward Thorpe, F. R. S., Prof. W. Cawthorne 
Unwin, F. R. S., and Mr. Edward Windsor Richards. The 
committee do not appear to suggest any very decided 
remedies, such as the management of the State railways in 
Austria-Hungary employ. On these railways a rail must 
be renewed as soon as it has suffered a diminution in height 
of 6mm. on a total height of 125mm. In Germany no 
precise limit is fixed, but both in that country and in 
Austria trial stretches of rails from one cast of steel—the 
chemical composition and physical qualities of which have 
been ascertained—are laid down and are carefully observed. 
The results of the chemical and mecbanical experiments 
with fractured rails which the committee have made suggest 
generally that the durability of rails depends largely on 
the structure, but beyond suggesting strength and care they 
offer no very positive recommendations. As regards chemical 
composition, they think it undesirable to insist on too high 
& proportion of carbon, manganese, or silicon in the steel. 

Coal Tests by X-Rays.—We notice in Kühows Trade 
Review.& description of some coal tests carried out with 
Röntgen rays. The article states that previous experi- 
menta having led to the conclusion that the permeability of 
coal towards the Röntgen rays affords no reliable indication 
of the ash content of the sample, in that the accompany- 
ing slate is relatively transparent under their influence, 
whereas the presence of & comparatively small quantity 
of oxides of the heavy metals is sufficient to offer 
considerable hindrance to the passage of the rays, 
the matter. was subjected to further investigation. A 
selection of the purest of a number of lumps of coal was 
made by examination with a Röntgen ray apparatus. 


These samples were reduced to powder and passed through 


a fine sieve, the ash content being determined by direct 
calcination at 1:66 per cent. After this, six kinds of pit- 
atone were powdered and sifted in the same way, their 
percentage of residue and iron content being also deter- 
mined. The kinds of stone tried were grey slate which 
had a residue of 95:14 per cent, and 0:79 per cent. of iron, 
three kinds of black band having percentage residues vary- 
ing between 43 and 65 per cent. and iron between 25 and 


39 per cent., and two kinds of ferruginous slate having 
residues of 45 and 44 per cent. and iron 19 and 13 per 
cent. Mixtures were then made of the coal and stone 
samples, so that the percentage of ash was in each case alike— 
viz., 10 per cent. These mixtures, placed in paper boxes, 
were then exposed to the Röntgen rays for three minutes, 
the distance between the tube and plate being 9in. In spite 
of the uniformity of their ash content, the samples showed 
great difference in regard to their permeability, the hindrance 
to the passage of the rays being in direct proportion to 
the amount of iron present. The sample containing thé 
smallest quantity (0:07 per cent.) of iron was almost 
perfectly transparent, whilst that at the other extreme of 
the series (5:4 per cent. of iron) gave a fairly dense black 
print, the others ranging in depth of colour between these 
limite. As for practical use the total percentage of ash 
is the sole point in question, the author of the article 
therefore concludes that, however interesting it may be 
from a scientific standpoint, the Róntgen ray test for ash 
determinations is quite valueless commercially. 


New York Journalism.—We have had to complain 
several times of the utter nonsense which is published in 
the American daily papers under the heading of interviews 
with Edison and Tesla. It is our belief that a large propor- 
tion of these interviews are sheer fiction from beginning to 
end, and that in other cases the ignorance of the interviewer 
is responsible for a lot of the statements. The fact remains, 
however, that both Mr. Edison and Mr. Nikola Tesla are 
fond of expressing their views in the non-technical Press. 
This failing is commented on in the New York Morning 
Journal by the well.known writer, Mr. Ambrose Bierce. 
The following is an extract from this gentleman's statement 
of the case, and it would be interesting to know if he has 
been in the past responsible for any of the high-flown 
interviews which he now condemns. Mr. Bierce says: 
In creating the new science of electrology the Author of 
all things seems, for some resson to us unknown, to have 
decreed that only fools should attain to proficiency in it. 
Of Thomas Edison, the Blind Tom of the science, it 
may be said that he knows more about electricity, and 
less about everything else, than any man living except 
Nikola Tesla. Neither of these men ever opens his 
head to tel us what he knows without diverting 
attention from the performance to the gigantic sum 
of what he does not know. Both appear to suffer from 
an incontinence of words aggravated by an impediment in 
sense. They always think ‘the time has come,’ as the 
walrus said, ‘to speak of many things,’ and of many things 
accordingly they do everlastingly and pitilessly speak ; but 
mostly of what they are about to accomplish in the way of 
turning the world inside out and the universe outside in. 
A favourite topic with these peaceful civilians is war, 
which they are always going to ‘revolutionise ’ or ‘abolish.’ 
Many of this papers readers will recall Mr. Edison’s 
leglong utterances on this topic just before the Yanko- 
Spanko unpleasantness—how his electrified water fired 
from a garden hose was to paralyse entire legions, his 
electrified chains flung out of two guns each were to mow 
them down, his torpedoes travelling on endless trolley lines 
under water were to make smithereens of battle craft, and 
the rest of it; all showing with clarity his fitness for the 
great leather medal of the Society of Friends for distin- 
guished services as one of the horrors of peace. Mr. 
Edison’s conception of what war is like would, if it could 
be photographed, resemble. a combat between a set of 
ten-pins and a row of beer bottles,” 

The Motorcar Tour.—The report of the committee 


of judges on the results of the 1,000-mile trial of motor 
vehicles, which was carried out between April 23 and 
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May 12, has just been published. The judges state that 
they have allotted marks under 24 headings, such as price, 
weight, mechanical efficiency (as shown by hill-climbing 
trials), accessibility of mechanism, workmanship, regularity 
of running, etc. Eighty-three vehicles were entered for the 
trial, but some of these, for various reasons, were not ready 
at the time of the start. Sixty-five vehicles actually 
started, and, with few exceptions, all covered the whole 
or the greater part of the course. The cars were divided 
into two sections—viz., those entered by manufacturers 
and agents, and those privately owned. In the first 
section, seven maintained a speed of 12 miles per hour 
in England and 10 miles per hour in Scotland over the 
whole course; in Section 2, five performing the same 
feat. A very large number of other cars completed the 
entire trial, but either failed to maintain an average speed 
up to the legal limit in one or more of the stages, or were 
unable to supply the official records for the whole journey. 
The gold medal for the most meritorious vehicle, irrespec- 
tive of class, the owner having accompanied the vehicle 
throughout and baving driven and steered at least half 
the distance, is awarded to the 12-h. p. Panhard owned 
by the Hon. C. S. Rolls, in addition to which 10 silver 
medals were awarded to other competitors. The report 
describes in detail the performances of the various cars 
throughout the trial, and dealing with the causes 
of tbe failures which occurred, the judges state that 
enquiries tend to show that most of these were due, 
not to defects in the motors or in the transmission 
gear, but to structural weaknesses in other parts of the 
carriage. For example, breakage of axles took place in 
three instances, and the puncture of pneumatic tyres was 
especially responsible for delays. The judges trust that 
manufacturers of wheels, springs, axles, and tyres will 
pay especial attention to the manufacture of parts of 
suitable material, design, and proportion for use in the 
construction of motor vehicles. They consider that 
extremely satisfactory progress has been made, not only 
in the conatruction of the vehicles generally, but in the 
arrangement, accessibility, and workmanship, particularly 
in this country, of the transmission and other gear of 
many of them. They also note marked improvement in 
the carriage-builder’s work of several of the cars. 


The New South Wales Electrical Association. 
The annual meeting of this association was held recently 
at Sydney. Mr. O. W. Brain, acting electrical engineer to 
the New South Wales Railway Department, was president, 
and in his address gave some useful information as to the 
progress of electricity in Australia. Thus, he stated, the 
most important event last year was the opening of the 
tramways in George-street, which was the first step towards 
an entirely electric system of tramways in Sydney. This 
was being brought about as quickly as the Railway Com- 
missioners could do so. There were then 180 cars working 
on the electric lines, and the number increased weekly. In 
Perth (W.A.) also during the past year a system of 
electric trams had been installed, the plant comprising two 
generators coupled to Canadian engines, and each having an 
output of 225 kw. The cars, of which there were 20 now 
running, were furnished with 25-h.p. motors and the usual 
American double motor equipments. In Brisbane, Queens- 
land, there were now about 60 cars, and the length 
of track was 20 miles. The Westinghouse .Company 
had secured the option of purchase of the Adelaide (S.A.) 
tramways, and there seemed a probability that the entire 
system would shortly be converted and extended. The 
same company also propose to electrically equip portions 
of track at Dunedin (N.Z.), and an English syndicate has a 
complete electric tramway plant under order for Auck- 
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land. The most interesting lighting event of the year in 
Australian lighting was stated to be the installation of the 
Parsons steam-turbine plant in the Victoria Commissionere’ 
lighting station at Spencer-street railway station, Melbourne. 
There are three ''turbine-alternators installed, each con- 
sisting of a turbine coupled direct to a bipolar generator, 
the output of which is 150 kw. at 5,000 revolutions per 
minute. The supply is 2,000-volt single-phase alternate- 
current, with a periodicity of 50 cycles per second. The 
exciter armature is on an extension of the engine shaft. 
Ferranti rectifiers are provided in the Spencer-street station 
to meet the arc lighting requirements. The president then 
went on to speak of the signalling arrangements as used 
by the New South Wales Railway Commissioners, and 
stated that the track electrieally protected by block, staff, 
or tablet had increased from 123 miles to 1,170 miles, 
the length of electric line wires, other than for power and 
lighting, from 2,000 miles to over 6,000 miles, and the 
number of telephones from 75 to 1,150, other electrical 
appliances having increased in similar proportion. The 
president finally thinks that with electrical tramways and 
lighting, and the electrical dieposal of sewage, electricity 
seemed destined to play an important part in the improve- 
ment of the town. 


Reduction by Electrolytic Metals.—The following 
abstract, which appears in the Journal of the Chemical 
Society, is of a paper by Messrs. A. Binz and A. Hagen- 
bach, which appeared in the Zeitschrift fuer Elektrochemie. 
The abstract reads as follows: ‘“ When indigotin is sus- 
pended (a) in a solution of sodium hydroxide, (5) in a solu- 
tion of zinc oxide in sodium hydroxide, and the two liquids 
are placed in the cathode compartments of two electrolytic 
cells with zinc cathodes through which the same current is 
passed, then the indigotin in solution (5) is more rapidly 
reduced than that in solution (a). The deposition of zinc 
at the cathode would thus appear to exercise a more 
vigorous reducing action than the evolution of hydrogen. 
Indigotin is not & very suitable substance, however, since 
it is insoluble in the liquids used. Subsequent experi- 
ments were made with solutions of diamine-pure-blue, 
Ponceau R, and patent blue N. The influence of the 
cathode metal was first investigated. The solution was 
placed in the cathode compartments of two cells which 
differed only in the nature of the cathode metal, and 
through which the same current was passed. The colour- 
ing matters were dissolved in solutions of potassium 
hydroxide or of potassium or sodium acetate. The 
metals used were copper, platinum, zinc, and mercury, 
and in the case of the latter no amalgam was formed, 
the alkali metal being redissolved as fast as it separated. 
Practically no difference was found in the rate of reduc- 
tion with the different cathodes. By using a concentrated 
solution of pure potassium hydroxide, an amalgam of 
potassium is obtained at a mercury cathode which is 
acted on very slowly by the solution. With a dilute 
solution of potassium hydroxide, the potassium is dis- 
solved out of the amalgam much more rapidly. By 
using a concentrated and a dilute solution of potassium 
hydroxide, it is therefore possible to have evolution of 
hydrogen in one cell and formation of amalgam in 
another. In this way it is shown that, when hydrogen 
is evolved, the reduction of the colouring matters takes 
place very much more alowly than when an amalgam is 
produced. These experiments point to the alkali metal 
being the real reducing agent, and not the hydrogen 
liberated by the action of the metal on water. To test 
this further, zinc is caused to separate at a mercury 
cathode from a saturated solution of sinc oxide in sodium 
hydroxide in one cell and hydrogen to separate from a 
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solution of sodium hydroxide at a copper electrode in the 
other, both cells containing the same colouring matter. 
No hydrogen is evolved by the contact of the zinc 
amalgam with the solution, so that any reduction which 
which occurs must be due to zinc. As a matter of fact, 
it is found that the reduction always takes place more 
rapidly in the cell with the zinc than in that in which 
the, equivalent quantity of hydrogen is liberated. The 
authors conclude that many cases of supposed reduction by 
nascent hydrogen are really cases of direct redaction by a 
metal." 


“The Tramway and Railway World. We have 
received the July number of the Tramway and Light 
Railway World, which, as would be expected from the 
part which the  proprietors took in promoting. the 
Tramways and Light Railways Exhibition, is a special 
exhibition number. The issue contains some very 
interesting and well-illustrated articles, and the printing 
quite comes up to the special numbers of similar 
American papers, in which the printing has received 
apecial praise. The first article deals with the new works 
of the English Electric Manufacturing Company, Limited, 
of Preston. On looking at the views given, which show 
the interior of the various departments, one hardly needs 
to look at the printed matter to understand the large 
size and splendid equipment of these works. The 
question of economy by the subdivision of power into 
small units has been carefully considered, and sections 
of shaft are driven by individual motors of 50 h.p. The 
shaft of 800ft. is divided into eight sections, any one of 
which can be driven independently by its own motor. 
The power-house, at which the electrical energy is produced, 
is 144ft. long and 120ft. wide, and contains a coal-storage 
room, boiler-room, engine-room, battery-room, and reservoir. 
The boiler-room contains three 500-h.p. Lancashire boilers, 
a Green’s economizer, and boiler feed pumps. The engine- 
room contains two cross-compound Corliss engines direct 
coupled to 400-h.p. generators. The whole of the buildings 
of the company are lighted throughout by electricity. 
Another article of the greatest interest to residents in 
London at the present time is a description, by Mr. 
J. Clifton Robinson, of the London United Tramway 
Company’s new overhead system. The article is divided 
up into three parts — the history, description, and 
argument of electric traction for tramways—and we 
regret that the actual description of these new tram- 
ways should take so small a place in the article. The 
illastrations of the overhead work and of the progress of 
the new buildings are, however, very interesting. Electric 
Canal Haulage,” The Power Bills,” interviews with various 
leading municipalists on the Prospects of Electric Traction 
in the. United Kingdom," Westinghouse Traction Appa- 
ratus in Paris,” a description of the opening ceremony of 
the Tramways Exhibition, etc., make up this very good 
number of the Tramway World. | 

.A National Physical Laboratory.—Mr. Hanbury 
M.P., on Thursday week daly received the deputation of 
eminent scientists who wish to obtain a site in Old 
Deer Park, Richmond, for a new National Physical 
Laboratory. Amonget the deputation were Lord Lister, 
Lord Rayleigh, Lord Kelvin, Sir Courtenay Boyle, Sir 
John Wolfe Barry, Sir M. Foster, M. P., Sir E Carbutt, 
Sir N. Barnaby, Sir Andrew Noble, and Profs. Riicker, 
Clifton, Schuster, Fitzgerald, and Elliott. Lord Lister 
said the Royal Society was deeply interested in the 
question of the new National Physical Laboratory, and 
they were supported by all the scientific bodies in the 
kingdom. Lord Rayleigh, as chairman of the National 


Physical Laboratory, said they recommended That the 
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institution should be established by extending the Kew 
Observatory in the Old Deer Park, Richmond, and that 
the scheme should include the improvement of the existing 
buildings at some distance from the present observatory.” 
The Kew Observatory had beer doing very valuable work 
of a similar character to that proposed to be undertaken in 
the new institution, and this alone suggested the Deer 
Park as a natural site. There were very few sites that 
were likely to be at all, suitable, as the character of the 
work to be carried out. was of the kind which must be 
removed from mechanical and electrical disturbances. 
Electrical disturbance was a new feature, but one that 
might be made from tramways anywhere. No private 
site could, therefore, meet the case, because there was 
no security from other buildings creating mechanical und 
electrical disturbances. As to the distances at which these 
disturbances would be felt, it was stated that a scientific 
committee were advising the Board of Trade on the sub- 
ject. It was this consideration which greatly limited the 
choice of sites for the laboratory, and it was recognised by 
the Greenwich Observatory being placed in the middle of 
a park; the German institution at Potsdam was in a park, 
and the International Bureau of Weights and Measures 


‘stood in the park of Sévres. In a public park they had 


some guarantee that the buildings would be free from 
electrical and other disturbances. Some comment had 
been made as to the 15 acres required, but one of the 
reasons for that large area beirg taken was that they 
wanted one of their buildings to be at a considerable 
distance from the other. It had never been proposed 
to cover the whole 15 acres with buildings. The actual 
area proposed to be covered with buildings was only a 
quarter of an acre, or the sixtieth part of the whole area 
proposed to be taken. As to whether Kew could be 
protected from disturbances and if the observatory would 
not bave to be removed, it was stated that the importance 
of continuity in keeping the observation at Kew made it 
desirable to have all the new buildings there. As to the 
buildings proving a nuisance, it was to get away from 
nuisances that they wished to go there, and absolute quiet 
was needed for their observations. A great advantage of 
the Kew site would be its nearness to London. In reply 
to the deputation, Mr. Hanbury said he hoped they were 
under no misapprehension whatever as to their strong 
desire that the scheme for a physical laboratory should be 
carried out. The money had been promised, and they 
were anxious to find a site. As to the absolute importance 


to the country of having a laboratory of that kind there 


was no doubt whatever. That was not the question raised 
by the Treasury or by any deputation. The real difficulty - 
had been how far the undertaking would interfere with the 
amenities of Kew Gardens. They wanted to satisfy both 
the scientists and the lovers of nature. Undoubtedly 
there had been some alarm among a certain portion of 
the public, especially those interested in Kew Gardens and 
open spaces, that this might to a certain extent interfere 
with the amenities of Kew. He was bound to say that 
the impression he had gathered from them that day was 
to a great extent that alarm was unnecessary. From what 
Lord Kelvin and others had said he was satisfied that as to 
noise there need not be any alarm. The most important 
point that had eome out was as to whether, after all, on this 
site they were secure against electrical disturbance. They 
ought to wait for the report of the Board of Trade com- 
mittee to see how far it would meet their requirements. 
He understood that if there were any extensions of the 
buildings required it would be only to a small extent, and 
the public need not fear that the whole of the 15 acres 
would be built over, 
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THE VERBAND DEUTSCHER ELEKTROTECHNIKER. 


EIGHTH ANNUAL MEETING AT KIEL. 
[BY OUR OWN CORRESPONDENT, | 
(Continued from page 908, Vol. XXV.) 


The second paper, contributed by Herr von Moltke, 
attempted to define the essential requirements which a 
system of fire-alarms for towns of medium and large dimen- 
sions should be designed to meet. The author expressed 
these requirements in two sentences: (1) every person in 
any part of a town should be provided by the system with 
ready means of communicating at any time with the fire 
brigade ; (2) the apparatus serving to transmit the alarm 
should be so designed as to practically exclude the possi- 
bility of failure, while the transmission of the alarm should 
be quick, and overlooking or false interpretation of the 
same at the fire brigade station impossible. Continuing, 
the author enlarged upon these points. One of the principal 
advantages of an electrical system of fire-alarms, he pointed 
out, was that the same might be supervised and kept in 
order by any intelligent person, no technical knowledge 
being requisite. Still further simplification of the 
electrical systems of fire-alarms now in vogue might, 
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Several papers of a more technical character followed, 
to which we may refer at greater length later on, An 
interesting contribution was that by Herr George Dettmar 
upon the necessity of formulating rules for the determi- 
nation and quotation of the output, temperature rise, and 
efficiency of electrical machinery. In concluding his remarks, 
Herr Dettmar introduced a proposal by the Hanover branch 
of the Verband that the above question should be sub- 
mitted to a special commission, a proposition which was 
duly acted upon. 

Business concluded for the day at about 4 p.m., where- 
upon excursions to various works, etc., of interest in the 
neighbourhood were undertaken. But before following 
these, brief reference may be made to an interesting 
demonstration with the Slaby-Arco modification of Marconi's 
system of wireless telegraphy by the Allgemeine Elek- 
tricitiits-Gesellschaft, with the active support of the marine 
authorities, on the spot. Great interest was excited by the 
experiments, which were conducted between the Marine 
Academy and some of the ships-of-war lying off Kiel. 
Messages were exchanged with two of the ships, even to 
Press correspondence being successfully transmitted from 
sea to shore. It deserves incidental mention that messages 
have already been transmitted with the system in question 
over distances up to 37 miles without difficulty. 


North STATION 


Fia. 1, —Arraogement of Fire Alarms, Kiel, 


however, be anticipated, as all improvements tended 
that way. But the degree of perfection already 
attained was such that no town not already in 
ession of an electrical system of fire-alarms should 
esitate longer to adopt the system in the common 
interest. The danger of. serious fires, with all their 
attendant suffering and inconvenience, would be lessened 
thereby. The cost of installation incurred by an authority 
in putting down an electrical system of fire-alarms was 80 
abundantly repaid by the greater security obtained, that 
persons in authority who neglected or opposed improvement 
in this direction took upon themselves a grave responsibility. 
In conclusion, the speaker hoped his words would help to 
strengthen general confidence in electrical systems of fire- 
alarms 


Following the above paper, Herr Anhagen, super- 
intendent of the fire brigade at Kiel, gave a detailed 
description of the network of fire-alarms installed in the 
town, and of the electrical apparatus employed in connec- 
tion therewith. The accompanying diagram (Fig. 1) shows 
the arrangement of the fire-alarm pillars and the method of 
connection employed between these and the several brigade 
atations. It would be needless here to enter into further 
details of tbe system, beyond mentioning that.the aggregate 
10 bn of the three circuits employed amounts to about 

miles. 


Conaiderable interest was also shown in an exhibition 
arranged to give those present a practical idea of the 
progress made in electrical matters during the year," An 
exhibition for this useful purpose has become one.of the 
annual features of the meeting, and ite popularity is 
growing year by year ina rapid manner. The exhibition. 
with which we are at present concerned was larger and at 
the same time more interesting than ite predecessors, a result 
no doubt largely contributed to by the considerable space 
devoted to apparatusemployed on modern warships or during 
the construction of the same. Visitors to theexhibition hence . 
obtained a grand opportunity to study both the direct and 
indirect application of electricity to the pour of modern 
sea warfare. Individual reference to the exhibita of note 
must, however, be left over for the time being, while I deal 
more fully with the objectives of tome of the excursions 
mentioned above. In doing this I shall not attempt to 
adhere to the order of the programme, but first of all 
proceed to the Kaiser Wilhelm Canal, an inspection of the 
electrical and hydraulic arrangements of which constituted, 
perhaps, the principal attraction of the day’s entertainment. 
Much has been written about the canal in question, which, : 
as is. well known, connects the North Sea with the Baltic, 
and constitutes one of Germany's most recent and impor- 
tant engineering achievements. An illustration of one of: 
the principal bridges—all of which are noted for their 
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great span—over the canal, with the Imperial yacht Hohen- 
zollern " passing underneath, appeared with the first instal- 
ment of this artícle. But it is with the electrical arrangements 
for lighting a canal some 62 miles in length from end toend, so 
as to enable navigation by night, that I have to deal with more 
particularly here. The order sounds a big one, and great 
praise must be accorded to the Helios Elektricitäts Aktien- 
Gesellschaft, Cologne, for its successful execution. I believe 
I am right in stating there was no precedent to the work 
which I am about to describe. Electricity had certainly 
been previously transmitted to considerable distances for 
power and lighting purposes, but amongst the many 
examples of the successful application of electricity at 
points more or less remote from the generating source, 
not one involved a tithe of the difficulties which had 
to be overcome in lighting the Kaiser Wilhelm Canal 
throughout its length. Not only the lighting of 
the canal itself, but also the considerable demand 
for the locks, harbours, buildings, etc, had to be 
provided for. To meet these several requirements two 
generating stations have been erected—one in Holtenau 
and the other in Brunsbiittel—situated respectively at the 
Kiel and Cuxhaven ends of the canal. In the equipment 
of these stations great care was taken to provide reliable 
and economical machinery, while, as an additional safe- 
against breakdown, a complete reserve of plant has 

en installed. The pressure of the current generated is 


maintained constant by means of automatic regulation, no 
may vary. Each lamp fixed is 
completely independent of the others, so that the 


matter how the | 


awitching out or extinction of a large number of lamps 
through any cause has no influence upon the working of 
the remainder. 

So much for general particulars; now to proceed to 
detail. Near the locks situated respectively at Holtenau 
and Brunsbüttel are erected two pumping stations, 
which serve to provide the requisite hydraulic pressure for 
working the lock gates, etc. The boilers in which steam is 
generated for driving the pumps serve at the same time to 
supply steam for driving the electrical generators, which 
are situated at each station in close proximity to the 
pumping machinery, though in a separate room. The 
equipment of each generating ste tion comprises two slow- 
speed steam-engines of the compound tandem horizontal 
type so much favoured in Germany. These machines run 
at 85 revolutions per minute, each developing about 
200 effective horse-power at that speed. The high and 
low pressure cylinders have diameters of 16in. and 
241in. respectively, the stroke being 3ft 4in. Centrifugal 
governors are fitted. At the Holtenau station separate 
surface condensers are installed, but the machines are 
arranged so that they may exhaust into tbe central 
condenser of the hydraulic department if necessary, or 
work non-condensing. Mounted between the driving shaft 
bearings of each engine is an alternate-current generator, 
having a stationary armature supported from tho bed. 
plate carrying the bearings, and a rotating field system 
built up on tbe periphery of the flywheel. The 
magnet cores, which are bolted to the periphery of this 
flywheel, are composed of 4m. iron plate, and number 72. 
Care has been taken in the design to obtain a magnetic 
circuit of low resistance. The exciting coils are supported 
by heavy shoes. The diameter of the magnet wheel 
being 15ft. Tin. the velocity at which the armature coils 
are cut by the field lines is therefore 4,000ft. per minute, 
which gives a frequency of 50. The armature is not 
only divided through the plane of ite axis, so that the 
upper portion may be lifted off; but, in addition, may 
also be removed bodily to one side over slide bearings 
provided for the purpose, thus rendering both. the armature 
and field coils completely accessible. Moreover, the 
armature coils are so arranged that each may be removed 
from the side, together with its respective core, upon 
loosening four screws. The Helios Company have aban- 
doned in this type of machine the 1-form of armature coil 
and core formerly employed. In the newer form (Fig. 2) 
each core overlaps its winding on the magnet side to such 
an extent that the complete armature presents an iron 
surface to the influence of the field excitation, which is 
broken only by small intersticesbetween the individual cores. 
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The pressure of the current generated at the terminals of the 
machine amounts to 9,000 volts. The current curve and 
magnetic and electrical ratios are proportioned to obtain, 
on the one hand, an economical supply of energy to an 
installation of arc lamps with 28 volte terminal pressure at 
the lamps, and, on the other hand, to ensure minimum 
disturbance through the distortion of phase arising from 
the long-distance transmission. A four-pole shunt-wound 
dynamo, with a disc armature, mounted on an extension 
of the main driving shaft, serves to generate the requisite 
exciting current for the field-magnet system. The pressure 
of the exciting current amounts from 120 to 150 volta. 
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Fia. 2.—Armature Coll, Helios Alternator, Kaiser Wilhelm Canal. 


The field of the exciter is automatically regulated by 


means of a Tesla motor without a commutator or 
collector ring. At a higher pressure than that of 
72 volts transformed in the engine-room, the motor 
switches resistance into the field circuit of the exciter, 
or switches resistance out at a lower pressure. A 
maximum current of one ampere suffices to actuate the 
regulator. On normal load the steam generators, with a 
steam pressure equal to 90lb. per square inch in their valve 
chests, develop 1,000 kw. each on a steam consumption of 
2,750lb.—that is to say, 1 kw. for 27:5lb. steam per hour. 
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Fig. 3.—High-Tension Switch, Helios type, Kalter Wilb elm Canal. 


One steam set suffices both at the Holtenau station and at 
Brunsbiittel to take the full load, so that the second 
machine in each station provides a complete reserve. A 
small steam dynamo, capable of developing an output of 
from 9 h.p. to 12 h.p, serves for the day lighting load in 
Brunsbiittel. This set runs at 150 revolutions per minute, 
and may also be employed for exciting the alternators it 
necessary. A day-load generating set has also been 
installed in Holtenau. The switchboards in both stations 
are of very handsome appearance, having surroundings 
of gold coloured bronze in ornamental relief. The 
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high-tension switches, situated behind the boards, are 
actuated by strong levers (see Fig. 3), from which it will 
be seen that all the contacts are double-pole. Triple 
insulation is employed on these switches, one being of 
porcelain and two of vulcanite. The measuring instru- 
ments, mounted upon white marble with vulcanite insula- 
tion, record the pressure and current strength of the 
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Fie. 4.—8tep-down Transformer, Helios type, Kalser Wilhelm Canal. 


excitation, the pressure and current strength generated by 
the alternators, and also the watts supplied to the line. 
For paralleling purposes artificial resistances, consisting of 
asbestos ropes wound round with nickel wire, are provided. 


The phases are not only indicated by two lamps fed by a 


transformer with duplicate primary windings energised b 
both machines, but also by a phase indiestor. This 
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latter consists of & movable disc pivoted in front of two 
magnet poles energised by both machines. If the phases 
of the two machines correspond, the disc remains 
stationary, but otherwise the disc rotates in the one or 
other direction in response to the leading phase. For the 
lighting of the station buildings, the primary current is 


transformed down to the required pressure by Helios trans- 


formers, of the type shown in Fig. 4. The lanterns employed 
for lighting the locks contain four 25-c.p. lamps each. The 
feeders are almost exclusively of the concentric armoured 
type Both at Holtenau and at Brunsbiittel the lighting of 
the station buildings and locks is very effective, no lack of 
arc and incandescent lamps being apparent. 

The 62 miles stretch of canal is divided into four diatri- 
buting sections in such a manner that from Holtenau one 
of these sections extends along the north bank, and a second 
along the south bank of the canal to a point about 20} miles 
remote from the station. At this point the remaining two 
sections commence, one following the north and the other 
the south bank of the canal to the second generating 
station in Brunsbüttel. Thus there are four lines of lamps, 
for each of which lead and return cables had to be provided. 
From Brunsbüttel to the central division point the aggre- 
gate length of the lead and return conductors along the 
north bank of the canal amounts to 624 miles and along 
the south bank to 63 miles, while the Holtenau circuits 
have lengths amounting respectively to 62 miles and 
61 miles along the north and south banks. To each of 
these four sections or circuits are connected 250 25-c.p. 
incandescent lamps, which gives a mean distance from lamp 
to lamp of 215 yards. As, however, the lakes which are 
intersected by the canal are not electrically lighted (the 
navigable channels $hrough the lakes are marked by gas 
buoys at night), the mesn distance between the lamps is 
really about 174 yards. As a matter of fact, the actual dis- 
tance between the Jamps varies from 85 to 270 yards, since 
where the course of the canal is straight the illumination 
given by tho lamps placed at intervals of 270 yards is amply 
sufficient, whereas the distance between the lamps at curves 
had to be correspondingly less to obtain equivalent effect, 
the aim being to provide sufficient light at all parte of the 
canal to render its navigation by night safe and easy. The 
conductor employed for these circuits consists of 4mm. 
copper wire, and is pape overhead by double-bell 
porcelain insulators of the treble heavy type first intro- 
duced by the Helios Company. These insulators are in 
turn carried by stout posts of wood (Fig. 5), placed at 
intervals of 454 yards. At the points where the lamps 
(Fig. 6) are connected the line is in no way broken, a 
choking coil being placed in parallel with each lamp. The 
ratios between the magnetic and electrical quantities of the 
choking coils and lamps respectively are so proportioned, 
that 9 per cent. only of the current consumed at each point 
is diverted through the choking coil so long as the lamp 
burns. Should, however, the lamps become defective, the 
whole of the current is then deflected through the coil, so 
that no interruption of the current can occur. 

The proportions are so finely calculated, that of the 250 
lamps connected up to each circuit over one-third may be 
destroyed or cut off without entailing any regulation what- 
ever of the system from the soberak station. The 
terminal pressure at each lamp amounts to 25 volts, in 
addition to which the great resistance offered by the con- 
ductor itself has to be overcome, the combined resistance 
rendering the maintenance of a constant pressure of about 
7,500 volts at the generating station ends essential. This 
potential is obtained by transforming up the current gene- 
rated by the machines, which, as previously mentioned, give 


a terminal pressure of 2,000 volts. 


It may be added that the overhead system is protected 
from lightning by means of barbed wire. The conductors 
serving the north side pass under the canal and also under 
the various streams which flow through it, special sections 
of armoured cable being employed. These sections are 
buried to a depth of about 3ft. in the canal bed, and consist 
of two inductionless rubber-:overed cables, with a further 
protection of guttapercha, and over that armour to preserve 
the whole from mechanical injury. No trouble has been 
experienced with the system, which may be said to have 
satisfied the most sanguine expectations. For this happy 
result credit must be duly accorded to the Helios Company, 
who were the responsible firm throughout. Great interest 
was taken by the Verband in the inspection of the installa- 
tion in Holtenau, and all expressed their admiration of the 
arrangements seen there. 


(To be continued, ) 
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THE MUNICIPAL ELECTRICAL ASSOCIATION. 


HUDDERSFIELD CONVENTION. 


(Continued from page 16.) 


As though to make up for the late hour at which the 
members went to bed after the dinner, the committee 
arranged that everyone should start for Leeds by the 
9.30 am. train on Friday, June 22. When they arrived 
there, there was the usual heavy programme of papers to 
be read and discussed. The meeting-place was the Albert 
Hall, and Mr. Mountain took the chair almost punctually 
at 10 a.m. 

The first subject brought before the meeting was the 
* Distribution of Electricity in Scattered Areas." There 
were two papers read in abstract ou this subject, one by 
Mr. L. Andrews, of Hastings, and the other by Mr. G. 
Wilkinson, of Harrcgate. The following are these papers 
in extenso : 


The Distribution of Electricity to Scattered Areas. 
BY-L. ANDREWS, BOROUGH ELECTRICAL ENGINEER, HASTINGS. 


A few years ago, if a scattered area was mentioned in con- 
nection with the distribution of electricity, everyone would 
have known, without further explanation, that reference was 
made to a district covering an area of a few square miles but 
very sparsely populated. At the present time, however, a 
scatte area to many electrical engineers means a district 
containing a number of towns, several miles apart, all supplied 
from one generating station. This paper will, however, be 
confined to the question of supplying electricity to the old- 
fashioned scattered area. It also be old-fashioned in 
another respect, for it will deal with the old and many times 
discussed question of alternating currente versus continuous. 
Until comparatively recently the advocates of the respective 
systems have each been willing to admit that neither system 
was altogether best; that the system best for one town was 

uite unsuitable for another. But with the successful intro- 

uction of high-voltage lamps, many of the continuous-current 
advocates are again attempting to claim that there is not a 
town in the country that could not be more a yantageoni] 
supplied by continuous currents than by alternating. Others, 
on the contrary, still contend that a large and scattered district 
can be fed more economically by high-tension alternating 
currents than by the extreme limit of low-pressure supply yet 
sanctioned by the Board of Trade. 

To oompare the merits of the two systems, it is necessary to 
oonsider (a) the relative capital outlay involved ; (b) the relative 
annual cost of upkeep ; (à) the comparative reliability of each 
system. Instead of taking a hypothetical case for these com- 
parisons, it 1s proposed to consider the relative merits of the 
respective systems for the purpose of supplying current to a 
definite area —viz., that of the borough of Hastings. The cost 
of the distributing networks will not be taken into considera- 
tion, as it is assumed that it would be the same for either 
system. The positions of the feeding points on the distributing 
networks would also be approximately the same in either case. 
To provide for the immediate future requirements, 17 feeding 
points are required ; these are generally from 800 to 900 yards 
apart. The generating station is in the centre of the borough 
and about 4,000 yards from the furthest feeding points. It is 
estimated that the igi y maximum demand on each feeder 
will be about 100 kw. e daily load factor will probably be 
about 10 per cent., or equivalent to 24 hours daily use of the 
maximum demand. For the low-pressure scheme it is assumed 
that a single independent triple-concentric feeder would be run 
direct from the generating station to each of the feeding points ; 
that all feeders in which the drop was less than 10 per cent. 
would be connected direct to the generating ‘bus bars, which 
would be maintained at a pressure 10 per cent. above the 
declared pressure of 250 volts across each side of the three-wire 
aystem ; that all feeders in which the drop exceeded 10 per 
cent. would be supplied from other bus bars boosted up to 
compensate for the increased drop, and that in all feeders in 
which the pressure at the feeding points exceeded the declared 
pressure by more than 2 per cent., a resistance would be inserted 
to compensate for the excess of pressure. 

Table I. gives the actual length of the feeders required for 
lighting the district referred to, and other particulars re same. 

For the high-pressure scheme it is assumed that a sub-station 
would be erected at each of the feeding points, and equipped 
with transformers to transform from 2, volta down to 500 
or 250 volta ; that instead of running independent feeders to 
each sub-station a pair of feeders in e would feed five 
or six sub-stations, as shown diagrammatically in Fig. 1. 

Table II. gives the size and length of feeders required for 
this purpose, and other particulars re same, 


TaBLI I. 


Length | Sec- Max. drop Propst full load 


o tional] per 100 In I b- load Torana 
feeder. | area. yards run. feeder. anoe, | Pressure loss : 
Yards, |Sq. in. Volts, | Volts.) Volte, | Volts. Kw. Volte. 

20 2 4˙8 1 43 504 — 

700 2 4˙8 34 10 504 — 
1,000 2 4:8 .48 — 500 — 
1,000 2 4:8 48 — 500 — 
1,000 2 (O48. 48 — 500 — 
1,700 4 2:4 41 — 507 — 
1,800 4 2 4 44 — 504 — 

2 000 4 2°4 48 — 500 — 
2,300 3 3:6 83 7 506 48 
2,500 3 36 90 — 506 48 
2,500 3 3:6 90 — 506 48 
2. 900 4 2 4 70 — 510 32 
3,000 4 2˙4 72 — 508 32 
3,100 4 2˙4 75 — 505 32 
8,300 4 2˙4 80 — 500 32 
3,800 4 2 4 91 — 505 48 
4, 000 4 2 4 96 — 500 48 
| 
TABLE II. 
8 322 2 71 IQs Current S8 
Desig. 883 33 € 2 3 |densty|27 f pop | Fall- 
nating| 8 2 Beg fg FS „amperes ee feli load 
letter, 9 8 g 828 coa 88 per A load, loss in 
Fig. 1. 2383 Waa » $7 square 4 O 8 feeders. 
Au S Sig Sodio ds inch, so > 
Yards. Kw.  |Sq.in Volts.| Volts.) Kw. 
A 20 100 0358 700 3 43 7 035 
B 700 100 0358 700 | 3:43 24 | 12 
C 1,000 560 2 625 |30 | 34 | 85 
D 1,000 400 1550 650 3 06 31 62 
E 1.000 100 0358 700 343 34 17 
F 1,700 100 0358 700 343 58 | 29 
G 1,800 400 1550 650 3 18 57 | 11°4 
H 1,000 400 1550 650 | 318 32 64 
I 1,300 300 1550 500 245 32 48 
J 700 100 0358 700 343 24 12 
K 700 200 0624 800 392 28 | 28 
L 900 100 0358 700 | 343, 31 15 
M 700 200 | 0624 800 3 92 | 28 28 
N 1,100 200 0624 800 3 92 44 44 
O 800 100 0358 700 |343 | 98 | 14 
P 800 100 0358 700 343 | 28 | 14 
Q 900 100 0358 700 |343 31 | 16 


à 


(a) Capital Outlay.—It is estimated that the capital outlay 
necessary to carry out the respective schemes referred to above 
would be as follows : 


To cost of laying and jointing theundermentioned LT. H. T. 
cables, complete with neceesary trench work, £ £ 
troughing, and pilot wires, etc. : 

7,420 yards of ‘036 high-tension concentric in 


duplicate, at 14s. per yard.........ccccssceseeeeeee — 5,200 
2,700 yards of ‘062 high-tension concentric in 
duplicate, ab 18s, per yard. . . — 2,250 
5,100 yards of ‘15 high-tension concentric in 
duplicate, ab 23s. per yard... . . — 5,870 
1,000 yards of ‘2 high-tension concentric in 
duplicate, ab 25s. per yard eese. N — 1,250 
3,720 yards of 2, 1, 2 triple concentric, ab 143. 2600 — 
7,900 yards of :3, °15, 3 triple concentric, ab 18s. 6,560 — 
25,600 yards of 4, 2, 4 triple concentric, ab 22s. 28,180 — 
To cosb of building 17 sub-stations .. ..... ............ — 1,700 
To cost of 68 30-kw. transformers ..................... — 5,100 
To cost of sub.station switch gear .......... E — 3,400 
To cost of feeder switch panels at generating 
%%%0¼Ǘ westesaposes@ DV a ea iE vi Ee Urs 1,700 300 
To cost of continuous-current boosters ............... 1,950 — 
Balance in favour of high - tension scheme — 15,920 
£40, 990 £40,990 


(b) Annual Cost of  Upkeep.—Under this heading the 
following items should be considered: (1) the interest and 
sinking fund on the capital outlay ; (2) the cost of cs and 
attendance to mains and distributing apparatus ; (5) the cost of 
energy wasted in distribution. It is assumed that the interest 
and sinking fund would amount to about 7 per cent. per annum 
on the capital expended. The cost of repairs, etc., to mains is 
taken at 3 per cent. per annum in the case of the high-tension 
scheme, and 2 per cent. per annum for the low-tension scheme. 
In considering the third item, the energy wasted in distributing 
networks, meters, etc., is not taken into account, as it is 
assumed that these losses would be practically the same for 
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either system. The C? R losses in feeders are obtained from 
Tables I. and II. The transformer losses and capacity losses in 
connection with the high-tension scheme, are based upon recent 
tests. The above losses for the district and output referred to. 


may be summarised as follows : "e 
LT. HT. 
Full-load losses: : Kw. Kw. 
C? R losses in feeders osu cesscssssceesscenevess . 224 60 
Capacity current and transformer losses — 60 
Total full-load losses . .. 224 120 
One-third full- load losses: 
C? R losses in feed ere .. 2⁵ 7 
Capacity and transformer losses . — 38 
2⁵ 45 
One-tenth full load losses : 
C? R losses in feederr e . . . 2 6 
Capacity and transformer losses e . q — 30 
2 30:6 
No.-lvad ess 8 0 30 
L.T. H. T. 
Daily losses : B.T.U. B.T.U. 
Full load one hour per day ......essossossmesossossoe . 224 120 
One-third load four hours per day . . . 100 180 
One-tenth load one hour per day. . . 2 30 
One-fiftieth load 18 hours per day ...................-. 0 540 
Total daily losses .. . 326 870 


It will be seen that in spite of the very great improvements 
in modern transformers, the all-day losses in connection with 
the high-tension scheme are still very high. These may 
be reduced by turning off a number of the transformers during 
the hours of light load. But even if they are all turned off, the 
losses through capacity current in the feeders will still be very 
high. It is suggested that in some districts where the day load 
is always likely to be a very light one, and where, as at 
Hastings, it is chiefly confined within & radius of about 1,000 


Fia. 1. 


yards of the generating station, it would pay to disconnect the 
whole of the high-tension feeders, etc., during the hours of 
light load, and supply all current required through the dis- 
tributing networks. If this can be done, it is estimated that 
the high-tension losses during the hours of light load will be 


reduced from 540 units per day to about 40 units per day. The 
relative annual losses of the respective systems would then be 
as follows : 
Low- tension 326 units per day x 365 = 118,800 
High - tension - 370 units per day x 365 = 134, 500 
The cost of generating the above wasted units will be as 
follows : 
LT. H. T. 
To stand-by charges: £ £ 
224 kw., at £5 per kilowatb................... censes 1,120 — 
120 kw., at £5 per kilowabt...................... eee. — — 600 
To running charges: 
118 800 unite, ab 14d . q ote 618 — 
134,500 units, ab lid „% „„ „6 „„ „60 „%%% %%% „ 6 „ „6 e% UB ee T 00 
£1,738 £1,300 
The total annual cost of upkeep will, therefore, be as 
follows : 
L.T. H. T. 
To interest and sinking fund: £ £ 
7 per cent. on 40, 9900 q 2,866 — 
7 per cond. on E25. 070 . . 2 . — 1,754 
To repairs and attendance to feeders and other 
apparatus: 
2 per cent. on g40, 990 . eene rene no . 820 — 
3 per cent. on E25, O70 2 . — 752 
Reno of sites for sub- stations . — — 30 
To cost of current waste. . emen 1,738 1, 300 
Balance in favour of high - tension scheme ............ — 1,588 
£5,424 £5,424 


(c) Comparative Reliability.—Doubtless continuous-current 
advocates will say that, on this score at any rate, the advan- 


tages are entirely with their system. It must certainly be 
admitted that in the past low-tension schemes have not suffered 
from breakdowns to quite the same extent as high-tension 
schemes ; but greater liability to breakdown does not neces- 
sarily mean a greater number of interruptions to the supply. 
If high-tention apparatus and feeders are efficiently duplicated 
throughout, a failure in any portion of the system will not 
cause an interruption to the supply in any district. It may 
very reasonably be objected that duplication costs money, but 
it has already been shown that an high-tension scheme dupli- 
cated throughout costs considerably less than an unduplicated 
low-tension scheme. It is not, however, sufficient to merely 
provide duplicate apparatus to be switched into use if neces- 
sary. The duplicate feeders, etc., must be connected in such a 
manner that in the event of a failure the faulty section will be 
automatically disconnected from the system, the duplicate 
feeder being left to maintain the supply. A satisfactory method 
of effecting this object is described in the author's Institution of 
Electrical Engineer's paper, The Prevention of Interruption 
to Electricity Supply." 

Figs. 1, 2, 3, and 4 illustrate the manner in which this 
special system of duplication is being applied at Hastings. 
Fig. 1 shows the general arrangement of the high-tension 
circuits. Fig. 2 is a diagram of the connections, both primary 
and secondary, in the sub-stations. In this diagram, F and 
F1 represent the duplicate high-tension feeders entering the 
sub-station from the generating station. F2 and F3 are 
similar feeders leaving to supply other sub-stations. D1 and 
D2 are high-tension discriminating cut-outs connected to the 
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end of each feeder to prevent a heavy current from returning 
vid the sub-station to supply current to a faulty feeder. D 3, 
D4, etc., are similar cut-outs on the secondaries of trans- 
formers. These serve to disconnect a faulty transformer from 
the secondary ‘bus bar, and so prevent it from short-circuiting 
the remaining healthy transformers. S S is a double-pole 
switch inserted in series with the secondary bus bar. By 
opening this switch the secondaries of all transformers are 
disconnected from the distributing network. Fig. 3 shows the 
general arrangement of the distributing networks throughout 
the town. It will be seen that each distributor with its 
branches runs from one sub-station to another, and as all 
distributors are heavily fused at each end, it follows that a 
very heavy short-circuit om any section of the network will 
cut the distributor effected free from the rest of the system. 
The district supplied is divided into four distinct secondary 
networks. Each distributor is connected, either directly, or 
vid other distributors and sub-stations, to the generating station. 
One object of this arrangement is to enable the entire district 
to be supplied during the hours of light load by means of the 
secondary network only. Reference was made to the saving 
effected by this earlier in this paper. 

To derive the greatest benefit fom the turning off of trans- 
formers and feeders, it is necessary that this should be done as 
soon as the load falls below a certain point every night, and 
they should not be turned on again until the load begins to 
rise. The former it is comparatively easy to arrange, as turning 
off time will occur approximately the same time every night. 
But the time at which the transformers, etc., will need to be 
turned on will vary from day to day, and will also depend to a 

t extent upon the weather. It will often, too, need to be 
one at a moment’s notice. It is advisable, therefore, that the 
turning on should be done from the generating station. The 
way in which this will be effected at Hastings is shown in 
Fig. 4. From each sub-station a pilot wire, P, will be run 
direct to the generating station. This pilot wire will be used 
for theffollowing purposes: (a) to indicate on a voltmeter. at the 
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generenng station the pressure at the sub-station to which it 
connected ; (b) to indicate at the generating station the posi- 
tion of any fault in a transformer or feeder ; (c) to indicate at 
the generating station when the secondaries of the transformers 
have been disconnected at the respective sub-stations ; (d) to 
enable the secondaries of transformers at the sub-stations to be 
switched on to the distributors from the generating station. 

(a) Pressure Indication. —The pilot wire is connected to one 
of the outer wires of the three-wire system at the sub-station, 
and the cirouit is completed through the pilot wire, P, a two-way 
switch, D, and voltmeter, V, to the neutral or middle wire, B, at 
the generating station. 


2 


been disconnected, the feeder is itself disconnected at the 
generating station, thus cutting off all the primaries. 

(d) Switching on Transformers.—When. it is desired to 
ewitch the transformers on to the distributing network, the 
switch, D, at the generating station is placed over to make 
contact with the wire A. As the pilot wire at the sub-station 
end is connected to the neutral wire, B, through the catch, R, 
and coil, E, a current will now through the coil, E, and 
release the catch, R, allowing the weight to fall and close the 
switch, S. If the switch, D, is now replaced so that the pilot 
wire is connected to the voltmeter, V, this instrument should 
then indicate the pressure at the transformer station. The 
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(b) Fault Indication.—A small auxiliary switch is attached 
to each of the discriminating cut-outs in such a manner that 
it is opened or closed by the pane or closing of the cut-outs. 
These a switches, K K 1 and K 2, are all connected in 
series with the pilot wire. Should, therefore, a fault occur in 


any high-tension feeder or in a transformer, the cut-out directly 
connected to it will be opened thereby, and since this will open 
one of the auxiliary switches in series with the pilot wire, the 
position of the fault will be signailed to the works by the needle 
of the voltmeter connected to the sub-station affected by the 
fault falling to zero. 


T 


Fra. 4. 


(a) Ind 
11 and 12 
to the -various 


ication of the 55 Transformers.— Between 
p.m. it is inten 

Ho ean conveniently be spared at this time, round 
2 ons to switch off the transformers. 


4). 
gf rg h 
I ection 


network. When the whole of the 


Á aball the -sub-stations supplied by a feeder having 


to send one or two of the. 


reading of the voltmeter will be a reliable indication that the 
switch, S S, has operated satisfactorily. 


Distribution of Electricity. 


BY G. WILKINSON, BOROUGH ELECTRICAL ENGINEER, 
HARROGATE, 


The subject of the distribution of electrical energy is such a 
wide one that I cannot hope to treat it exhaustively in a paper 
of the required dimensions for this association. The question 
of size of conductors, types of insulation, methods of laying, 
regulation of pressure, methods of testing, and kindred sub- 
jects would each form an ample and appropriate theme for a 
paper under the above general heading, but the object of this 
paper is to bring before the members of this association certain 


practical difficulties and suggestions upon this important branch 


of the electric supply business which has hitherto been some- 
what neglected in favour of more interesting but possibly less. 
important engineering and electrical details. If the responsi- 
bility of. an electrical engineer ceased at the 'bus bars in the 
works, his lot in life would be a happier one than it is at 
present; given good design of plant, sufficient boilers, engine 
and dynamo power, average care and intelligent supervision at 
the generating station, a steady electrical pressure and a constant 
supply of current is assured. 

t is undoubtedly in the distribution of the electrical wild 
from the generating station to the consumers' premises that the 
greatest risks of failure of supply occur, and it is this depart- 
ment of the undertaking which is fraught with most risk. Here 
failures of a more or less serious nature are liable to oocur at 


any moment, often without the slightest warning, occurring at 
widely- varying periods of time, usually during wet and unfavoure 
able weather, and possibly at a time of night or early morning 
- when it is desirable to be in bed or, at any rate, free from the 
cares and worries of business. 
engineer to feel that, notwithstanding the exercise of due care 


It is not comfortable for any 


and forethought, a bad fault may develop upon the mains at any 
moment, and effectually stop the supply of electricity to a large 
proportion of the consumers. Such interruptions of supply serve 
to destroy publicconfidence, cause a large amount of loss and incon- 
venience, and reflect more or less upon the ability of the engineer. 
Against faults on mains, the possession of accumulators provides 
no remedy, and assuming a proper subdivision of plant with an 
adequate reserve of power at the generating station, accumu- 


| lators are not Ag em as such an important adjunot to a station 
as they used to be, i 

.| place in large undertakings until they are much improved, 
sub-station have been disconnected. 


nor are they likely to assume an important 


reduced in price, less troublesome in upkeep, and of higher 
efficiency. It should be one of the prime motives of an engineer 
to make his distribution system safe and reliable under every 
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. possible condition that can arise ; no spirit of parsimony on the 
_ part of those in authority should prevent him obtaining and putting 
déwn the very best cables and joint-boxes money can buy. So 
| | experience has hitherto shown there is no difficulty in 


a . 


0 ing a variety of types of reliable cables ; there are at least 
half-a-dozen good makers in this country, and there are as many 
' systems of laying mains to select from, while the types and 
varieties of joints, joint-boxes, and accessories thereto in use 


are far too numerous. 


For low-tension direct-current distribution recent practice 
has led to the almost universal use of three conductors laid 
side by side in the same trench, and they usually fall under one 
or other of the following types : (1) bare conductors carried on 
earthenware or glass insulators within concrete, brick, or iron 
conduits ; (2) three insulated single conductors laid in troughs 
and run up solid with bitumen ; (3) concentric cables, armoured, 
and laid directly in the ground ; (4) single cables, drawn into 
(5) three-core 
** clover-leaf cable, armoured, and laid directly in the ground. 
No. 1 is a method of distribution which is unsurpassed for 
durability and simplicity, and for low-tension currents it 
appears to be perfectly reliable, provided the conduits are 
be highly commended on 
account of the ease and small cost of connecting consumers' 
installations with the mains ; the service mains can be soldered 
to the supply mains at any point, and no joint-box is required. 
Notwithstanding these substantial advantages, this system 
appears to be making little, if any, headway owing to the 
difficulty of finding room for it under the street pavement, 
besides which owing to the cost of the conduits and supports it 
is probsbly not economical in first cost for conductors of less 
than 1 square inch section, which is too large a conductor for 
the less important streets. I believe there are few engineers 
more favourably impressed by this system than Mr. Wordingham, 
ron The 
„ read before the Northern 
Society of Electrical Engineers, he has less than 64 miles of 
this class of mains laid down in Manchester out of a total 
The St. 
James’s and Pall Mall Company at the commencement of 
their works used bare conductors laid in iron conduits very 
largely indeed, but there have been no extensions thereto 
during the last seven years, bare conductors having been 
discarded in favour of armoured insulated cables laid directly 
Method No. 2 appears to be the most 
widely used system for the distribution of low-tension direct 
current, and possesses the important quality of durability 


stoneware, concrete, or bitumen conduits ; 


kept clear of water. It can 


but according to the returns published in his pa 
Disuibution of Electrical Ene 


length of nearly 32 miles of distributing mains. 


in the ground. 


with facility and cheapness of jointing service cables. 
No mechanical joint-boxes for service mains are necessary, 


the service cables can be soldered directly to the distributors at 
any point, the joints being insulated and the trough refilled 
The troughs should in every 
rotection at the 
top and sides against mechanical injury, and the services used 


with the waterproof bitumen. 
case be covered with cast-iron covers to afford 


in connection with this system should also be enclosed in 
troughs and run up solid with bitumen, the whole being pro- 


tected by metal covers. Experience in many towns appears to 
show that a carefully-laid network upon the solid system is 


remarkably free from faults. Methods Nos. 5 and 5 have been 


largely used, but they do not appear to possess the qualities of 
durability and permanence equal to methods Nos. 1 and 2, as 


the steel sheathing is liable to rapid corrosion in wet ground, 


but given freedom from mechanical injury the life of these 


cables is probably measured by the life of the lead covering in 


which they are enclosed ; what length of time this represents 
there is as yet no experience to show. The recent practice 


of putting lead sheathing cables into earthenware ducts, 
and covering them with a continuous coating of bitumen, 
will doubtless increase the durability and life of the cables. 
Method No. 4 the writer regards as only suitable for feeders 
from the station to the various distributing centres. A good 
method is to draw feeders into some form of conduits, from 
which they can readily be withdrawn in case of a fault or for 
the substitution of a larger main to meet an increasing demand. 
The feeders should be faid in the longest lengths possible, so 
as to reduce the number of joints to a minimum. These joints 
in all cases should be readily accessible for examination, testing, 
or repairs. 

For alternating currents armoured concentric cables are most 
frequently used as low-tension distributing mains, and give the 
most satisfactory results. Olover-leaf three-core and triple- 
concentric cables, armoured and laid directly in the ground, 
are also largely used. The three-core cable is somewhat more 
expensive in first cost than the triple cable, probably because 
it is not manufactured in such large quantities ; it has, however, 
the advantage that the service joint-boxes and connections are 
much cheaper. A service joint-box for a triple main costs from 
£2 to £3. 5s., as against the half the cost for a service joint- 
box and connections for three-core cable of the same size; in 
addition to this, the triple-concentric box costs more in labour 
to joint. This means an average saving with three-core 
E.siributors of over 25s. for each service connected, or where 


two services are taken from the same box 12s. 6d. per service, 
which is a very substantial saving, especially in the total cost 
of connecting up small consumers. With triple-concentric 
distributors, it is necessary at every other service connection to 
cut through the outer and middle conductors to make joints 
on the inner and outer conductors, the alternate joints being 
made to the outer and middle, leaving the inner conductor 
intact ; in many triple-service joint-boxes it is necessary to cut 
all three conductors at every joint, and this constant cutting 
and the frequent insertion of mechanical junctions doubt- 
lees tends to impair the conductivity of the main. In some 
towns, to avoid cutting the middle conductor, the triple- 
concentric distributors have been divided up into sections, 
each section being connected by a junction box which 
changes the polarity of the inner and middle conductors, so 
that the middle will be + on one section and — in the next; 
all joints are made upon the middle and outer conductors 
only, while the balance of load is thus kept approximately 
equal on the two sides of the neutral or outer conductor. 
Probably the advent of higher-voltage lamps, and the conse- 
quent raising of the electrical pressure upon the distributors, 
will lead to simple concentric main entirely superseding both 
the three-core and triple mains for alternating-current distri- 
bution purposes. For high-tension distribution, concentric 
mains have demonstrated their superiority over side-by-side 
cables, both in point of efficiency and safety. 

For high-tension currents it is difficult to conceive a safer 
method of distribution than by concentric mains with the outer 
conductor earthed at the station, and the writer has known 
numerous instances where 2,000-volt mains have been sawn 
asunder by careless jointers with the current on, always with 
disastrous result to the saw, but with no inconvenience to the 
jointer beyond a pinding flash when the saw has reached the 
inner conductor. Asa dielectric for high-pressure mains, paper 
impregnated with oil appears to be the most satisfactory ; it 
possesses great resistance to electrical stresses, has sufficient 
flexibility if the cable is carefully handled, and the conductors 
can be heated to a considerable temperature before any damage 
is done to the insulation, which ts a great advantage when 
sweating joints, or in case of having to overload a cable for the 
purpose of burning out a fault. Owing to the hygroscopic 
nature of the dielectric, it is necessary that the cable be enclosed 
in a continuous metallic envelope to keep out moisture, and 
this appears to be the one T ess in paper-insulated cables, 


though the writer has on] two iustances during a long 
experience in which paper-insulated mains have failed owing to 
blow-holes in the lead covering. 


Joints and Jointing-Boxes.—Probably in no branch of elec- 
tricity supply undertakings is more variety of design manifested 
than in the matter of joint-boxes. Many engineers design their 
own joint-boxes, and will T no other type. Some of these 
boxes are of good and reliable design, and a fair proportion of 
them are faulty and unreliable. Owing to the almost number- 
less designs of boxes used in the country and the consequent 
limited demand for each pattern, the cost of joint-boxes must 
necessarily remain high, and, in the writer's opinion, it is time 
an effort was made to secure standard types of joint-boxes and 
connections for all classes of cables, which shall be ed as 
most suitable and reliable for the particular purpose for which 
they are designed. Until there i8 more uniformity of design 
and standardisation in joint-boxes, disconnecting boxes, house 
service boxes, terminal boxes and their accessories, the cost of 
connecting consumers’ premises to the supply must remain 
high, and we cannot hope to be free from interruptions of 
supply, which, though happily in most cases occurring only at 
long intervals, conatitute a continual source of anxiety to the 
engineer, and in the past have served to confirm a general 
impression in the mind of the public that electricity supply is 
unreliable, and should not be entirely depended upon either as 
a source of power or illumination. In the case of low-pressure 
supply network omp oye single cables, the question of joints 
is not serious or difficult, and probably the best form of joint 
is an ordinary married and soldered joint well lapped with 
insulating strip enclosed in a substantial iron case and run up 
solid with a waterproof bituminous compound, or, in the case 
of rubber-insulated cables, covered and vulcanised. For 
economical reasons the joints on low-pressure mains are 
buried beneath the pavements, and any faults which may 
develop are difficult to find; for this reason at every street 
corner an accessible distributing box should be provided, at 
which the network can readily be disconnected and divided up 
into short lengths, enabling faulta to be quickly located and 
repaired before they became serious. The pillar distributor 
designed by Mr. Wordinghai for Manchester is admirably 
adopted for this purpose. The apparatus consists of a central 
iron pillar within the junction box supported upon insulators. 
This pillar carries an iron plate for each pole; on each plate 
is fixed a ring-shaped porcelain insulator praia d a gunmetal 
ring having projecting studs, to which the cables can be 
Tanpa by means of nuts, the ends of the cable being sweated 
into lugs. A large funnel is slipped on to the top of the pillar 


and serves to collect any water that may drip into the juno, 
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tion box, and so prevent it from falling upon the connections. 
Owing to experience obtained with fuses on mains, which 
were always put in too light, there appears to be a wide and 
well-founded prejudice st the use of underground fuses, 
especially in big unde gs, where owing to the develop- 
ment of a fault upon a main such a heavy flow of current will 
take place through the main as to permanently damage the 
insulating covering thereon from excessive heat ; under such 
conditions the conductor of smaller section would be fused 
before damage were done to the insulation of the main, and at 
the same time the faulty circuit would be isolated from the 
remainder of the network, and prevent failure of supply on 
other mains in the immediate district. This issimpler, cheaper, 
and more reliable than employing automatic devices to break 
circuit with excess of current ; and such automatic devices are 
subject to rapid deterioration when put underground, are liable 
to stick at the critical moment or to open the circuit when it is 
not desired or necessary. In joint-boxes for concentric cables 
the prevalent method of clamping up the outer conductors upon 
the insulation of the inner conductors should be condemned, 
as no permanently good connection can be made upon & more or 
less soft and elastic substance forming the insulation. The 
unsatisfactory makeshift of slipping & split ferrule in between 
the outer conductors and the inner insulation should also 
be abandoned, as seldom is a sound metallic contact upon 
all and every outer strand of the outer conductor secured by 
this method; the outer conductors often being hard bound 
in one diameter and loose in the diameter at right angles, thus 
in course of time, when the main becomes loaded to its full 
working density heating is likely to take place at these contacts, 
the joint becoming impaired, and the resistanoe of the main 
increased. In every case the ** outers ” of concentric or triple- 
concentric mains should be bent out at right angles radiating 
from the centre of the cable, and. be securely clamped between 
two discs of metal, which also form the necessary connections in 
the joint. Bythis means a good contact is maintained between 
each and every strand of the outer conductor. If these discs 
of metal are made whole, the oentre conductor requires to be 
cut in order to get the discs into position, which is not good 
practice, although often resorted to. To avoid this, the discs 
should be made in halves, the division line of the front disc 
being set at right angles to that of the back disc, thus securing 
EY and good conductivity when fixed. For the same reason, 
al joint-boxes for mains should be made in halves—34.e., divided 
horizontally in the plane of the cable—otherwise the mains have 
to be cut to get the joint-boxes on, which is a common though 
bad method. 

The writer wishes to enter a protest against the far too lavish 
use of compound in joint-boxes. "Waterproof bituminous insu- 
lating compound is a very useful and necessary article to the 
jointer, but it isa mistake to run up a mechanical joint-box 
solid with this substance ; the connections within the box 
should be enclosed in a light internal box, preferably of 
incombustible material, to keep the compound off the con- 
nections, and the compound should be run in solid between 
this internal box and the outer box. The difficulties of 
clearing the connections of this compound when once they are 
run up solid in it are very great; the compound is seldom 
brittle enough to chip out with hammer and chisel, conse- 
quently it has generally to be melted out with a blow lamp. 
As everybody of any experience knows, this is a very tedious 

rocess, and unless great care and judgment are exercised the 
insulation of the incoming cables is damaged by the heat ; such 
work as this has generally to be done when there is a fault on 
the main, and it makes it impossible to effect an expeditious 
repair, whereas if the compound simply formed a shell round 
the joint between the outer joint-box and a fragile inner box, 
the joint could be quickly cleared and the connections readily 
exposed for the necessary examination, alteration, or repairs. 
The author would like to see the prevailing custom of using 
wood or fibre boards in joint - lores superseded by the 
use of earthenware or other incombustible material having 
satisfactory insulating qualities ; combustible material in house 
switches, fuses, and distribution boxes has long been superseded 
by the use of porcelain, and possibly the same improvement will 
take place in underground joint-boxes when a serious effort at 
standardisation has been made. Experience has demonstrated 
to the writer that in many instances substantial improvements 
can be effected in joint-boxes if the cable ends to be joined are 
turned into a vertical position and enter the joint-box from the 
bottom. This method, which was a radical departure from 
the prevailing practice of that day, was probably first introduced 
by Mr. J. S. Raworth in 1892 on the high-pressure concentric 
mains laid in Huddersfield. In this case the mains are brought 
through glands in the bottom of à circular cast-iron base, the 
glands being made watertight round the cables by means of 
wax, thence through a disc of porcelain fixed on the said iron 
base and carrying the connections for the outer conductors ; 
the **inners," being carried up still higber in the box by their 
own rigidity, support the ‘‘ inner" connections, which are fixed 
by suitable screwed clamps to the ends of the ‘‘inner” 
conductors, the said clamp connections being covered by an 
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inverted cup insulator formed of woodite. The whole joint- 
box is covered by a dome-shaped cast-iron cover, the lower 
edge of which dips into a faucet cast round the circular iron | 
base, where it is made air and water tight by a filling of wax. 
This joint-box was a great advance upon many of those in use 
at that time for the following reasons: (1) it is easily accessible; 
e the removal of the dome-shaped cover immediately exposes 

| the connections for examination or manipulation ; (3) the 
insulation of the joint is high ; (4) little, if any, combustible 
material is used in the construction of the box; (5) the joint- 
box is cheap and the parts interchangeable. Joint-boxes of this 
type are used by Prof. Kennedy upon the low-pressure mains in 
Sunderland and Edinburgh, in which the ends of the single 
cables are turned into & vertical position and fitted with metal 
cone-shaped connectors; these connectors are screwed up to a 
heavy horizontal connecting bar, the whole being covered by a 
dome-shaped cover of porcelain. Four, five, or six way boxes 
are also used of similar construction. There may be other towns 
in which this class of joint is used, and probably its use will 
become more general in the near future for many classes of 
cables, owing to the simplicity of the method aud the consider- 
able advantages obtained thereby. At all points where the 
Raworth 5 joint-box is used it is necessary that the 
cable ends left long enough to overlap each other so as to 
allow enough spare cable to enter the box and reach the con- 
necting bars, also the connections within the box are so close 
together that the joint is practically useless as a disconnecting 
box during period when the cables are carrying current. 

The writer is using a reliable and inexpensive high-tension 
box of this type with very satisfactory results. This joint- 
box is cast coffin shaped—viz., long in one diameter and 
narrow in the other—in order that it may be placed upon any 
cable which is already laid ; and by reason of the centres being 
wide apart in one diameter, any cable is long enough to reach up 
to the box terminals, provided the cable is cut at point midway 
between the two centres. This coffin box is supported with the 
outer metal pavement box just below the pavement level by 
means of brackets, which not only carry the joint-box, but also 
grip the outer lead covering of the cables, thus effectually 
earthing both the inner and outer boxes, and maintaining the 
cable ends in a vertical position at the proper centres and attitude 
for entering the taper glands in the bottom of the joint-box. The 
joint-box lid, which is shrouded round the rim, is secured by 
means of swivelled bolts and wing nuts, and is made water- 
tight by compressing an indiarubber ring between the lid and 
box rim. It will thus be evident that the joint-box is in the 
beat possible position for accessibility. It is above the plane of 
the conduits and cables, and forms no obstructions to the 
drawing in or manipulation of additional mains; also the joint 
is well above any lodgment or flow of water in the conduits or 
joint-pits ; this latter is a valuable feature in view of the 
number of faults which so frequently arise through water 
getting into joint-boxes. The box carcase is cast so that it 
may be used either as a straight-through or three or four-way 
box, as desired. The outer conductors, after the cables are brought 
through the bottom of the joint-box, are spread out radially and 
clipped in between contact discs, the said discs being connected 
together by suitable connecting links, and upon each upper 
half of the contact disc bosses are cast, into which externally 
fluted hollow earthenware insulators are screwed ; through 
these insulators the inner conductors with their insulatin 
coverings are brought, and the inner conductors are attach 
to the metal terminal discs fixed on the top of these 
earthenware insulators. These inner terminals are made 
in various designs, according to the particular use for 
which the box is required, and in due form an inner 
connecting bar is used, forming a first-rate quick-break 
switch, which may be pulled out or replaced with perfect 
safety at full load should such an operation be neces- 
sary. A watertight compound is used only for luting up the 
conical cable glands in the bottom of the box, the whole of the 
internal connections being thus left exposed for examination, 
testing, or repairs. These boxes in any size up to 300 kw. 
size—viz., 150 amperes at 2,000 volts—complete with all acces- 
sories, including outer box, fixing in the pavement, jointing up, 
jointers’ time, and all labour, cost leas than £5. 5s. each, while 
the cost of brick pit and pavement cover alone for many types 
of boxes exceeds this figure. In the writer’s experience, pre- 
vious to the introduction of this type of high-tension box, the 
cost of brick pit, pavement frame, cover, and internal joint-box 
for concentric cables, including labour, fixing, and jointing up, 
was never less than £7. 7s. 6d. Doubtless in the near future 
triple mains of the ‘‘clover-leaf” type will be extensively used 
for power transmission through long distances by means of 
multiphase currents at extra high pressure. For these mains 
joint-boxes of the type just described possess valuable features, 
as they may be depended upon to stand any practical working 
pressure with safety, all the internal parts can be formed 
entirely of incombustible and durable material, and all 
inflsmmable compound may be entirely dispensed with. 


Another form of joint on concentric mains which should be 


mentioned is the simple soldered and wrapped joint, which ig 
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protected from moisture by covering lead sleeve of larger 
diameter than the lead tube covering the cable, and to which 
it is united by plumbers’ wiped joints ; this form of joint when 
carefully made appears to be. reliable, but no engineer would 
entertain the idea of using this elass of joint exclusively on a 
distributing network. 

A fruitful source of trouble and failure on high-tension 
alternating-current networks laid in residential neighbourhoods 
arises in the connections made between the concentric mains 
and the terminala of the small transformers installed in the 
houses. Usually the concentric mains are taken into a small 
joint-box, and united therein to ** side by aide rubber-covered 
mains, which in turn are taken to the primary terminals of the 
transformers. In cases of this kind the writer has, by means 
of a special cable terminal end and cover, always concentric 
mains directly to the terminals of the transformer without the 
intervention of a joint-box, and in no single instance has a 
fault ever developed. 

The discussion on these papers was opened by Mr. J. F. C. 
SNELL, who proceeded to disse Mr. Andrews’s figures as 
to the advantages of alternating currents. He also strongly 
criticised the figures in Mr. Andrews’s paper as to the cost 
of direct-current feeders, on which cost comparison was 
made between the relative advantages of the two. Mr. 
Snell contended that the total cost of the feeders and 
switch gear for the direct current would not be more than 
£25,800 in the case taken by the author. This would be 
quite sufficient for a station with 1,700 kw. of plant. 
Again, he thought that the author's estimate of £100 as the 
cost of a sub-station was too low. Mr. Snell's conclusion 
as to the comparative cost of the distributing system with 
alternating and direct current respectively, was that there 
was nothing to choose between them. There was, however, 
an advantage in favour of the direct current, he thought, 
in the cost of pune He complained that Mr. Andrews 
had given the total losses with the direct-current system, 
and yet had assumed redactions in his alternating-current 
system which had not been realised up to the present. He 
considered that a 2 per cent. charge for the cost of upkeep 
on the cost of direct-current feeders was too high, and from 
eight years’ experience thought that 1 per cent. was ample. 
If corrections were made in this way, it would bring the 
cost of the two systems in Mr. Ándrewe's paper to very 
much the same. 

Mr, CowAN said that in abstract this subject had been 
discussed quite sufficiently, but there was great need 
for practical discussion of the details which went to make 
up e actual cost. There was a strong feeling in favour 
of doing without transformers and the high tension. The 
direct-current system also gives them other advantages 
beyond the supply of light, in that they could supply 
motorcars, which he thought would be a profitable business 
in the future. As re the cutting off the transformers 
in order to reduce the no-load loss, he did not think it 
was convenient. The supply of lighting along a long route, 
such as was shown in the author's plan, with e 
along it with both their high and low tensions connected 
in parallel, was not likely to give good regulation. He 
thought that the transformer in the sub-station marked B 
would be overloaded, and that in the sub-station marked P 
would be underloaded. They ought to be exceedingly 
careful not to switch off the high-tension feeders abruptly, 
as that caused a very high voltage due to surging. 

Mr. C. H. WorbDINGHAM agreed with Mr. Snell's 
comments on Mr. Andrews’s paper. They had heard a 
discussion on the relative advantages of high-tension 
alternating currents and low-tension continuous currents 
for distribution, but he thought that the advantages of 
high-pressure continuous current should also be taken into 
consideration, as under certain circumstances this system 

ve more favourable results than those under discussion. 

ith respect to Mr. Wilkinson’s paper, it was not, of 
course, economical to put down a system of bare copper 
mains when only a certain section of copper was required. 
He thought that about a quarter of a square inch was about 
the minimum. In Manchester they were running bare 
copper to all the outlying districts where there was room 
under the pavement. ith respect to the mechanical 
protection for conductors laid on the solid system, he 
found that a thick pitch-pine cover was the most service- 
able, and that it would prevent any pick from damaging 


the cable. He would like toraise the question as to why 
metallic envelopes must be provided round cables that have 
a hydroscopic insulation, as stated by the author. He 
did not see why an insulating envelope which was water- 
proof could not be used. 

Mr. H. FARADAY PROCTOR said that they had some 50 
sub-stations in Bristol, and the cost of them did not average 
more than £70 each. With respect to Mr. Wilkinson's 
paper, he did not see any good reason or advantage in 
giving up the three-wire system in favour of the two. 

Mr. W. A. CHAMEN said that while the bare copper 
mains had advantages, there were certain districts where 
they could not be laid. Glasgow was one of these, as the 
law in Glasgow allowed anyone to build a cellar under the 
footpath, which would entail a frequent moving of mains 
already laid. The Glasgow subsoil was also 5 
wet. He had tried two systems of laying cables on the 
solid syatem—in one case iron troughs, and in the other 
earthenware. He found there was a tendency in certain 
cases for the current to get through from the lead to the 
iron trough. On the whole, he rather preferred the wood 
troughing. 

Mr. A. S. BARNARD, of Hull, said it was known he had 
charge of a high-tension continuous-current system. They 
had four sub-stations, and arranged the switch gear so that 
they could awitch in rotary transformers from the elec- 
tricity works. He thought this also might be done with 
the alternating currents. 

Mr. G. M. Harriss asked why concrete ducts could not 
be formed in the streets in which to lay the cables on the 

A member from West Ham here interposed with some 
remarks on the overpaying of the employés in the elec- 
tricity works, but was reminded by the Cbairman that 
the discussion was gn the distribution of electricity over 
scattered areas. Mr. Mountain refused to see that the 
labour question had anything to do with the problem 
being discussed, and the member in question had thus 
to go back to West Ham without being relieved of his 


solid system 1 


valuable eee 
Mr. L. ANDREWS, in reply, answered in the criticisms 
brought againat his paper by Mr. Snell. He thought that 


the number of feeding points he had allowed for would be 
wanted in practice in order to give good regulation. In 
Hastings they had recently signed a contract for the con- 
struction of a sub-station for £80. 

Mr. WILKINSON, in reply, said that the continuous current 
of low-pressure aystem was tou costly at first in scattered 
areas. He quite agreed with Mr. Wordingham’s remarks 
respecting the envelopes for the hydroscopic cables, but 
knew of no insulating material which could be used to 
replace the lead. 

(To be continued.) 


THE TRAMWAYS AND LIGHT RAILWAYS 
EXHIBITION. 
(Concluded from page 21.) 


Messrs. R. Blackwell and Co. had on exhibition a large 
exhibit, in which were four trucks of the Peckham ty 
The Peckham “ Standard” truck shown was designed for 
heavy 18ft. to 20ft. open cars. Its side frames were con: 
structed with oppet members for supporting the car body 
springs, and a lower compression member for supporting 
the end extensions of the upper members of the side frames. 
The carsupporting springs consist of four full elliptic 
springs located on the end extensions as near as possible to 
the estals, and eight coil springs located four inside 
and four outside of the pedestals. The other trucks were 
an “extra long” single truck and two double trucks, one 
a maximum traction truck and the other a short wheel- 
base swing bolster truck fitted with the Price friction 
brake. Samples of trolley wire and insulators were shown, 
and four types of trolley poles as supplied to various 
English corporations. Other interesting objects exhibited 
by this company were rail bonds, switches, car fenders of 
the Hipwood-Barrett” and Dover types, a single- 
truck top-seat car capable of accommodating 53 passengers, 
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and special track construction with joints and crossings 
with specially hard manganese steel centres. | 

Mr. Harold P. Brown exhibited a special type of rail 
bond invented by Mr. T. A. Edison and Mr. Brown. It is 
stated to be a t improvement over other rail bonds. 
Rail joints with these plastic rail bonds were shown. There 
was also shown an Eddy dynamo of 2,000 amperes capacity, 
and meters of various kind. 

The Electromagnetic Traction Company showed & new 
system of electrical traction, constructed on the closed- 
eonduit surface-contact system. The system, which, we 
understand, was invented by Mr. Lane, of the Birmingham 
Tramways Committee, consists of a fiexible magnetic elec- 
trical conductor resting normally on insulators within an 
hermetically sealed conduit. The conduit is made of a non- 
metallic metal or alloy. Into the upper surface of the 
conduit soft-iron pole-pieces are secured in dovetail” 
sockets with insulating cement. The upper surfacs of 
these pole-pieces are level with the surface of the roadway ; 
the lower extremities of the pole-pieces penetrate into the 
conduit, but normally do not touch the fiexible conductor, 
which is d with current from suitable feeders. The 
conduit is filled with coal gas or other gas free from 
oxygen, which preferably bas a reducing effect. The gas 
is dried by pasning through unslacked lime or other desic- 
cating material. tramcar of this system is provided 
with an electromagnet, which is in such a position that it 
passes near to the pole- of the track. The magnet is 
also fitted with a metallic brush, which touches the pole- 
pieces. A small accumulator is carried on the tramcar. 

The Chloride Electrical Storage Syndicate exhibited 
samples of storage batteries as used for pressure regulation 
on numerous electric tramways and railways throughout 
the world. The various examples of different sized cells 
at present working in connection with electric tramway 
systems in Great Britain were specially distinguished, in 
order that people might see what was used in Great 
Britain. 

The Electrical Power Storage Company also showed a 
number of their E.P.S. and other types of accumulators, 
these being too well known to need description. 

Messrs. Askham Bros and Wilson had a large exhibit 
of tool steel, platelayers’ tools, carts for carrying 
rails, tramway points, and also patent movable pointe, 
tramway wheels and axles, cross-over castings, tie-bars, 
fishbolts, springs, etc. The joint-plates which were shown 
were of three types, and were fitted to rail sections as in 
use in Glasgow, Halifax, Aberdeen, Sheffield, and other 
towns. 

The Simplex Steel Conduit Company's exhibit consisted 
of a board mounted on a framework, and on which were 
shown specimens of the company's conduits and fittings. 
In the centre was a Simplex five-way double fuse distribu- 
tion board, from which the sample circuits were run to 
various lamps, showing the surface method of wiring. 
Other fittings, etc., were also shown. 

Mr. Washington-Hume had on show a half-size workin 
model of a patent automatic signalling apparatus worke 
by the locomotives and capable of indicating to any signal- 
box or atation the distinguishing number of any approach- 
ing train, even if late or out of its order, and also a means 
of signalling to the trains from the signal-boxes or stations. 

models exhibited by Messrs. Babcock and Wilcox, 
Limited, naturally included one representing the well- 
known water-tube steam boilers, for which the firm are 
noted. The model was on the scale of one-eighth of the 
ordinary size, but was complete in every particular. A 
model superheater was also exhibited. 

Mesars. Crossley Bros. had on exhibition two of their 
latest types of gas engines, one of the “S” type, giving 
19 horse-power as a constant working load, and the 
other, of the O. E. type, arranged for driving a dynamo. 
That it is well suited to this work was shown in actual 
practice on the stall, some arc lamps being lighted by it 
without the aid of accumulators. An oil-engine of the 
low-tension type, and giving 24 h. p. as a constant working 
load, was also on view. | 

Messrs. John Gibbs and Son, of Liverpool, had on exhi- 
bition a number of ventilating specialities, including their 
patent electrically-driven fans. 


Tbe dry-seat question on tramcars received considerable 
attention at this exhibition, and a large exhibition of ever- 
ET seats was shown. These seats were good, bad, and 
indifferent, the last two classes predominating. Some which 
were expected to stand the rough work of an ordinary 
e not us stand 5 at the 5 
an ough wor roperly on the openin „ on the 
third or fourth day ri the exhibition Vus w wrecker, 
Most of the seats in their alternative position to secure 
dryness were so uncomfortable that one would rather use 
the seat without the dry-seat device. Some of the dry 
seats required careful handling, or a pat in the back from 
the back part or a sudden turning over of the seat awaited 
& passenger. agr ou them, however, were some which 
were noteworthy. e first prize in the competition was 
obtained for the new London seat (Peter Burns). This seat 
is automatic in its action. When the sitter rises the seat 
by natura! action reverses, so that the sitting surface is kept 
dry, and it is only necessary to reverse the seat to procure 
& perfectly dry aitting surface. Another very seat was 
the Everdry," made by Mr. P. W. Bramwell, Leeds, and 
which is being introduced on the Sheffield and the Leeds 
tramways. It consists of a fiexible cover laced over a 
system of rollers which are carried in a casing attached to 
the underpart of the seat. This cover can be drawn out at 
either side, if necessary, and laid over the seat, and will on 
being released automatically glide back into its place. 
Thus it will be seen that adry cover is always awaiting 
the next passenger, independent of any consideration on 
the part of previous passengers. Di 

ere was also a comparatively new compound made of 
cedar wood and graphite, termed Dixon's graphited wood- 
grease, for the prevention of wear of gear and of noise, and 
which is made by the Joseph Dixon Crucible Company, of 
The Momo Roller Beari Co had a good 

e Mossber er Bearings Com a 
show and also the Granville De a . for 
a number of important improvements. 

Amongst other exhibits were the Albion Clay Company, 
Limited, conduits and troughing (Sykes’s patent); Messrs. 
Doulton and Co., Limited, who exhibited conduite, stoneware 
troughs, insulators, crucibles, water softeners, and tiles. 
A gas-engine was to be seen working at the stand of Messrs. 
Tangyes, Limited, and also an oil-engine (Pinkey’s patent), 
a vertical steam-engine, and lifting tackle. There was also 
shown a serviceable portable hydraulic wheel press tested 
to 50 tons, for putting on and taking off one railway wagon 
or tramcar wheel at a time, taking solid wheels up to 27in. 
diameter and spoke wheels up to 56in. diameter. A bydraulie 
rail bender, manufactured by this firm, was also exhibited. 
The Electric Tramway Equipment Company, of Birmingham, 
had various types of insulators on show. A sample of flexible 
bracket arm suspension was exhibited, by the use of which 
the same flexibility can be obtained from bracket arms as 
from the span wire construction. Messrs. S. Z. de Ferranti, 
Limited, showed ates pns of engines, dynamos, and 
switching gear. Messrs. Henry Pooley and Sons, Limited, 
exhibited, amongst other things, an enormous weighbridge, 
Messrs. Witting Bros. (Electricitó et Hydraulique) had a 
good show of motors, trucks, car fittings, motor-generator, 
switchboard, and cables. The Worthington Pumping 
Engine Company showed pumps, heaters, and condensars. 
Examples of roller bearings were exhibited by the Roller 
Bearings Company, Limited; and at last the Perfection 
system of patent glazing by Messrs. Helliwell and Oo., 
Limited, of Brighouse. 

In connection with the exhibition a very well-got-up 
booklet on Tramway Statistics,” containing a number of 
useful tables, giving particulars of electrical, steam, and 
horse tramways, was distributed by the Ocean Accident 
and Guarantee Corporation, Limited. Amongst their 
various policies we noticed especially the advanced 
policy against accident, illness or permanent incapacity, 
and the third-party indemnity for drivers. 


THE. POWER BILLS. 


The Select Committee of the House of Commons met 
again on Wednesday, July 4, to consider the South Wales 
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Electrical Power Distribution Bill, Those engaged in the 
case were supplied with a clause governing the conditions 
of supply which was drawn by the Board of Trade, and 
Mr. PEMBER, Q.C., for the promoters, asked if this clause 
might be taken as embodying the declaration made by the 
chairman on the previous day. 

The CHAIRMAN replied that in principle it did, but the 
elause might be subject to detailed alterations. 

The clause read as follows : 


“1. Electricity shall be supplied under this Act only for 
use for the purpose of providing power and for the lighting 


by any person to whom it is so supplied for power of any 


premises in any part of which the power is utilised, and of 
any houses usually occupied by persons employed on those 
premises. | 

“2. Electricity shall not be supplied under this Act by 
the company in any area being at the passing of this Act 
the area of supply of any authorised distributors except 
with the consent of those distributors, but that consent 
shall not be unreasonably withheld. If any question 
arises whether that consent is unreasonably withheld or 
not that question shall be determined by the Board of 
Trade. The consent shall be deemed to be unreasonably 
withheld if the authorised distributors are not willing and 
in & position to give the requisite supply upon reasonable 
terms and within a reasonable time, and in considering 
what are reasonable terms and what is a reasonable time 
the Board of Trade shall have regard to the terms upon 
which and the time within which the company are willing 
and in a position to give the supply. 

“3. If at any time after the passing of this Act any 
local authority or company become authorised distributors 
in any area within the area of supply under this Act, those 
distributors shall, subject to any provision to the contrary 
in the Áct or provisional order under which they become 
so authorised, have the option to take over any supply 
then given by the company for use exclusively within the 
area of supply of the distributors upon the terms and 
subjects to the conditions provided in the Act or order." 

The term “authorised distributors" was stated to mean 
any local authority, company, body, or person authorised 
by Act of Parliament or provisional order confirmed by 
Parliament to supply electricity within the area of supply. 


Mr. PEMBER asked the committee to consider the advis- 
ability of making certain alterations in the clause. He 
pointed out that the persons, companies, or bodies who 
were to have the power to provide electricity were not to 
be prohibited from using it for their own purposes of 
lighting. He therefore told the committee that under the 
clause there was imminent danger of a state of things 
arising which might render the Bill useless. A great deal 
of his electricity could be supplied by private wayleaves. 
He knew no reason why, if he could supply the great 
number of consumers he proposed to supply, he should not 
be allowed to do it if the common law of the kingdom 
allowed him to do it, and if compulsory powers were given 
for generating and supplying electricity. If he were pro- 
hibited from doing that, his Bill might become useless. He 
reminded the committee that the term authorised distri- 
butors was expressly made to include the company. The 
effect of the third section of the clause would be that as 
soon as any local authority found the company was distri- 
buting energy to their own advantage, all they had got to 
do was to get a provisional order or an Aet, and then they 
were entitled to buy the company up at any moment they 
pleased. The company ought to have a free hand to supply 
electricity to whomsoever they could bring it by private 
arrangement. 

Mr. H. LLOYD, on behalf of the local authorities of 
Cardiff, Swansea, Newport, and Barry, complained that in 
the clause drafted by the Board of Trade there appeared 
to be no sort of definition of power. His contention was 
that local authorities which were ready and willing to 
obtain powers should be placed in as good a position as 
the others. Barry was not so 9 and Barry ought 
to be placed on the same level as Newport, Swansea, and 
Cardiff. 

Mr. MEAGER addressed the committee on behalf of 
Neath, repeating the contention of Mr. H. Lloyd that no 


distinction ought to be made between local authorities 
which had obtained powers of supply and those which 
had not. 

The committee then considered their decision on the 
clause in private. 

After a long deliberation, the CHAIRMAN announced 
several alterations in the phrasing of the clause. In the 
firat section of the clause the sentence now read: ''Elec- 
tricity shall be supplied under this Act only (a) for a supply 
in bulk to authorised distributors, and (5) for the purpose 
of providing power,” etc. In the second section the 
alteration was, with regard to the willingness or unwilling- 
ness of authorised distributors to give a requisite supply 
on reasonable terms and within a reasonable time, the 
Board of Trade should, “amongst other things,” have 
regard to the terms on which the company were willing 
and in a position to give the supply. The third section as 
altered read as follows: “If at any time after the passing 
of this Áct any local authority or company become autho- 
rised distributors in any area within the area of supply 
under this Áct, the company shall be subject to any pro- 
visions which may be made by the Act or provisional 
order under which the distributors become authorised as to 
the taking over of any supply then given by the company 
for use exclusively within the area of supply of the 
distributors.” 

The committee also added a fourth and a fifth section to 
the clause. The fourth ran: “Nothing herein contained 
shall prevent the company from applying for provisional 
orders under the Electric Lighting Acts of 1882 and 1888.” 
The fifth clause was: Nothing in this section shall autho- 
rise the company to supply electricity for lighting other 
than the lighting specially mentioned in this section." 

The committee then adjourned till Thursday. 


THURSDAY. 


On Thursday Mr. H. LLOYD, representing Barry, asked 
the committee to revise Sub-Section 2 of the clause which 
had been drafted the day before. The clause read : “ Elec- 
tricity shall not be supp ied under this Act by the company 
in any area being at the passing of this Act the area of 
supply of any authorised distributors except with the 
consent of those distributors, but that consent shall not 
be unreasonably withheld.” He desired that the words, 
nor shall distributing mains be laid,” should be inserted 
after the phrase, electricity shall not be supplied," explain- 
ing that the local authority he represented objected to the 
power given under the clause to the company to break up 
atreets and lay their distributing mains. 

The committee, however, declined to insert the words. 

Mr. FITZGERALD raised the question whether three or 
seven years was a reasonable time within which the com- 
pany should give the supply, and also whether 10 or 20 
per cent. on the outlay was a reasonable expenditure, and 

e asked the committee to give a decision on the point. 

The CHAIRMAN announced that a clause to be further 
considered by the committee would be inserted. 

Replying to further remarks, the CHAIRMAN said the 
committee had decided that the dividend payable by the 
company should be limited to 8 per cent., and that there 
should be a clause giving the Board of Trade power of 
revision after 10 years. It was desired that power should 
be given to ingrodues a sliding scale if after the experience 
of 10 years such a change was considered necessary. 

The committee then passed to the consideration of the 
Durham Bill. 

Later in the proceedings the committee resolved upon 
the representations of the counsel to reconsider their 
decision with regard to the maximum dividend. They 
deliberated in private for some time, after which it was 
announced that the committee adhered to their decision, 
that the dividend should be fixed at 8 per cent. They were 
also of opinion that a sliding scale should be adopted, the 
principle of the sliding scale to be 5 per cont. on the main 
charges, aud the raising of the dividend 1 per cent. The 
Lancashire and Durham schedules as amended were 
accepted. The standard price for South Wales would be 


21d., and the sliding scale would be subject to revision by 


the Board of Trade after the ipee of 10 years, 
The committee then adjourned till Friday. 
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On Friday, as to the price for South Wales, Mr. RAM 
asked that they should be allowed to retain their maximum 
of 4d. per unit for the first 400 hours. He also asked if, 
ins of the 5 per cent. reduction under the sliding scale, 
1d. reduction in 14d. would not be better. | 

In the case of the South Durham Bill, Mr. Moon asked 
that the words “standard dividend so fixed” should be 
omitted from the dividend clause. He also pointed out 
that an 8 per cent. maximum cumulative dividend, if 
subject to revision, was not an 8 per cent. dividend at all, 
but before it was reached might be greatly cut down by 
such a body as the Board of Trade. e asked, therefore, 
that the Board of Trade should not have power to alter the 
sliding scale, they having plenty of power to protect the 
public without this. 

Mr. FITZGERALD, on behalf of Walker and Wallsend, 
asked that the clause should not be altered in this way. 

Mr. J. Saw, for the Lancashire Bill, spoke in favour of 
the alteration. 

Mr. Moon then said the Durham Company wanted power 
to carry their mains overhead, subject to the Board of 
Trade regulations. The overhead method of carrying mains 
was specially applicable to colliery districts, where ground 
subsidences mignt occur and ruin a cable, whereas an over- 
head line would not be so badly affected. 

Mr. W. L. MADGEN, examined by Mr. Moon on the ques- 
tion of the overhead wires, said in his district the roads 
were narrow and winding lanes. There would be less 
likelihood of interruption of supply through subsidence 
of ground if the wires were carried overhead in certain 
places. He would be willing for the Board of Trade to 
say whether in any case the overhead wires should be 
carried over a road. . 

In reply to the chairman, Mr. MADGEN said Brandon was 
a good specimen of the place to which they wished to 
convey electricity by overhead wires. 

The question of the cessor clause was then discussed, the 
clause stating that if within one year from the passing of 
the Act the company have not substantially commenced 
their works for the purpose of carrying out their powers 
under this Act, and if within three years after the date of 
the passing of this Act the company have not erected a 
generating station or stations sufficient in the opinion of 
the Board of Trade, and are not in a position to supply there- 
from, the Board of Trade may order that the powers of the 
company under this clause shall cease, and on any such 
order being made these powers shall cease accordingly. 
After a lengthy discussion between the counsel on this 
clause the committee-room was cleared, and on being called 
in the parties were informed that the committee's decision 
on the South Wales Bill was that the dividend be not subject 
to NN The relation between price and dividend would 
atan 

As to the overhead wires in the Durham district the urban 
authorities would have absolute veto, and rural authorities 
only a qualified veto. In the cessor clause two years and 
four years to be substituted for one year and three years. 

As to the South Wales Bill the maximum price would 
be reduced from 4d. to 3d. In the Lancashire Bill the 
nature of the cable would be subject to the Board of Trade 
only. The committee then adjourned till Monday. 


MoNDAx. 


Oa Monday the smaller elauses of the Bills were agreed 
to, and the measures were ordered to be reported to the 
House for third reading. 


CHELSEA TRAMWAY SCHEMES. 


The following report of Mr. T. W. E. Higgens, 
A. M. I C. E., surveyor to the Vestry, has been presented 
to the Works Committee : 

"In considering the advisability of giving their assent 
to any tramway scheme affecting Chelsea, I desire to draw 
the very serious attention of the committee to an aspect 
of the question which too often is overlooked. Such con- 
siderations as to whether one particular route in Chelsea is 
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superior to another, or whether the introduction of tram- 
ways into business streets is detrimental to trade, should 
no doubt receive attention, but the question which I wish 
to raise ia a fundamental one—namely, is it to the benefit 
of the public at the present atage of progress and civilisa- 
tion that any road authority in a large city should permit 
a tramway to be laid ? 

*''T'he whole object of a tramway is to transport a certain 
number of persons from one place to another. This could 
be done by any vehicle, but the necessity for providing for 
the transport of large numbers of passengers arose some 

ears ago in the suburbs, and was at that time best met 

y the construction of tramways, which have thus usually 
first been laid on the outskirts of towns, where the road 
surface was indifferent, and consequently the traction was 
difficult to ordinary vehicles, the lines of tramrails being 
sunk in the streets to improve the traction for the tram- 
cars only. Or,to put it simply, the surface of the roadway 
for ordinary traffic was rendered more uneven and more 
difficult of traction in order that the vehicles belonging 
to some special owner should have special facilities of 
traction. 'The whole question is one of traction. And 
the Vestry has to face this position: if it consents to 
tramrails being laid in King’s-road, it will consent to the 
traction for ordinary vehicles being made more difficult, 
without, I submit, improving the traction for the tramcars. 

"It has been found by experiments that the tractive 
resistances of various surfaces on the level are as follows: 
asphalte, from 15lb. to 30lb. per ton; tramrails, from 
15lb. to 40lb. per ton; macadam, from 45lb. to 60lb. per 
ton. If, therefore, tramrails were laid in the King’s-road 
asphalte, the traction would be no better for the trams, 
but very much worse for the ordinary traffic and the. 
cyclist, who would find the hollow of the rails spoil the 
road surface. 

"Of late years, however, tramways have had an excuse 
for their existence. Electricity has been largely used in 
working them, and this motive power is suggested for the 
proposed scheme. So long as the perverseness of the 
British Legislature threw obstacles in the way of mechanical 
traction on ordinary roads, so long had the electric tra m- 
ways an excuso. But for the last three years they have 
had none. Given a good smooth surface, the mechanically- 
propelled cars can travel as easily as the trams, can be 
turned in and out of the traffic, wil] offer no obstruction to 
other vehicles, will require no unsightly overhead wires or 
dangerous slots in the road, and will transport thoir 
passengers as conveniently and speedily as the old. 
fashioned trams on rails. 

“I therefore do not hesitate to say that at the prescnt 
time, when mechanical traction is making such advances, 
and can only continue to do so as enlightened public Boards 
provide perfectly smooth road surfaces, no scheme which 
proposes to provide an inferior road surface when a better 
one is known should receive the approval of a local 
authority; and as every tramway scheme does this in a 
largo city, I feel that it is not now to the benefit of the 
public that tramrails should be laid in this part of London. 

“The London County Council, in their letter, say that 
a sum of £50,000 would be spent in paving works, exclusive 
of laying down and paving the tram track. The cost of 
an overhead trolley system double track would be about 
£10,000 per mile, and a conduit system probably £15,000 
per mile, so that for the two miles from Putney to Battersea 
Bridge they would spend on road surface and tram track 
some £60,000 to £80,000, about one-half of which would 
be spent in rendering the traction on the road surface more 
difficult for the ordinary vehicle. 

“Tf the County Council would pause before throwiog 
away millions of pounds in tramway work, and bring 
forward some scheme for widening and improving our 
main thoroughfares, and laying therein perfectly smooth 

avements, over the whole surface of which the tractive 
orce required to draw a vehicle could be reduced to the 
very smallest amount possible, and would establish thercon 
a suitable system of mechanically-propelled vehicles, the 
public who ride, the tradesmen along these routes, the 
cycliste, and the owners of all vehicles would be gainors, 


and the money spent would be laid out for the benefit of 


all, and not of one particular class of traffic." 
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CHELSEA—LONDON COUNTY COUNCIL AND 
| TRAMWAYS. 


The report of Mr. T. W. Higgens, the able 
surveyor to the Chelsea Vestry, will cause a flutter 
in the dovecotes of the London County Council. He 
gives certain reasons why the various authorities 
should not blindly accept the wild-cat schemes 
emanating from that body. The fact is, these 
half-ignorant, half-socialistic bodies merely look at 
the surface of things, and promote schemes that 
tend to notoriety and the immediate acquisition of. 
votes. It has long held as axiomatic that a gift. 
horse should not have his mouth looked at, and so 
these promoters of municipal tramways hope to 
obtain votes because of profits in aid of the rates. 
Practically, Mr. Higgens adopts the views we have; 
so often urged, and we have evidence that con- 
verts are increasing in number and in influence. 
In the first place, we have somewhat reluctantly 
accepted the inevitable—that tramways will be 
largely used during the transition period between 
the killing-off of animal traction and the complete 
adoption of mechanical traction. Tramways are at 


| the best but a temporary expedient, and their use 


will set back the time of adoption of a more perfect 
system, at the same time rendering the perfect 
system far more difficult to introduce. If anyone 
not fully conversant with the particular phase of 
the topic introduced by Mr. Higgens needs an 
object lesson upon the influence of tramways 
upon the condition and upkeep of streets, let 
him watch the Camberwell New-road for half a 
year. It will be seen that the report referred to 
takes into consideration the necessities of what may 
be termed suburban districts and of main streets. 
The condition of the roads outside the principal 
business and residential areas, and the necessity for 
expediting the passenger traffic between the business 
and residential areas, have necessitated the use of 
tramways, principally because the suburban street 
surfaces were not so good as they ought to be. That 
seems to be the crux of the whole matter. So far as 
the municipal authority is concerned, its duty is to 
render the whole street surface as perfect as possible 
for the use of all classes of traffic. The introduction 
of tramrails in order to make the running of special 
vehicles more easy, is an acknowledgment that the 
whole surface of the street is not what it should be. 
We presume that, on first principles, there is no 
objection to the improved running surface which is 
given by tramrails being provided for the benefit of 
@ certain class, provided that there is no extra cost 
to the non-user, and that the rest of the street 
surface is not made worse. The first of these con- 
ditions applies; but, as everyone knows, the second 
condition is never obtained. A good street surface 
and tramways are mutually destructive. Again, 
while ordinarily there is no income derived from 
the use of the streets by the general community, 
this use represents an exceedingly valuable right to 
People are apt to 
forget that the unjust profits which the London 


County Council expect to take from the users of 


their tramways, and to apply to the reduction of 


rates, may be small in amount compared with the 
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monetary loss sustained by the general public in 
consequence of the interruption to vehicular traffic 
caused by the tramcars, together with the extra cost 
of conducting this traffic over the bad road surfaces 
which are inevitable when tramlines are laid in a busy 
street. The following paragraph in Mr. Higgens’s 
report is worthy of most careful attention: I 
therefore do not hesitate to say that at the 
present time, when mechanical traction is making 
such advances, and can only continue to do so as 
enlightened public Boards provide perfectly smooth 
road surfaces, no scheme which proposes to provide 
an inferior road surface when a better one is known 
should receive the approval of a local authority ; and 
as every tramway scheme does this in a large city, I 
feel that it is not now to the benefit of the public that 
tramrails should be laid in this part of London." We 
particularly call attention to the four words, In a 
large city," and suggest that all authorities con- 
trolling the streets should consider how far the 
statement in this report applies. Undoubtedly, the 
era of purely mechanical traction should be hurried 
on as fast as possible, as such a system would, if 
that must be the ruling point, confer a far greater 
aid to the saving of rates than the modicum to be 
obtuined by the introduction of tramways under the 
auspices of either the London County Council or 
other local authorities. 


OBITUARY. 


The Late Mr. E. C. Short. 


We regret very much to have to record the death of 
Mr. E. C. Short while on active service with the Electrical 
Engineers (Royal Engineers) Volunteers in South Africa. 


THE LATE MR, E. C. SHORT, A. I. EK E. 


His death, which was caused by enteric fever, took place 
at Kroonstadt on the 25th ult. Mr. Short was one of 
the original members of our Electrical Engineers Corps, 
and was again to the front when volunteers were asked 
for to proceed to South Africa. He left England for 
the war on Mareh 16, and 5 up country with 
his corps from Cape Town on April 17. Their first work 
was in connection with an important bridge at Bethulie, 
where a searchlight and six arc lamps were gy ae fi 
On May 5 his com moved to Bloemfontein, and we 
fear that it was at this place that Mr. E. C. Short contracted 
the fever which ultimately carried him off. His electrical 
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eering commenced with a course at the University 
ege, where he obtained first class. Mr. Short was then 
articled to the firm of Messrs. Crompton and Co., and from 
their employ passed on to the Willesden works of the 
Metropolitan Electric Supply Company, where he was an 
assistant engineer. While we are proud to have our young 
electrical engineers in the forefront of our country’s wars, 
we grieve for the heavy toll taken of them. Our deepest 
sympathies are extended to the parents and relatives of 
Mr. Short, who was only 26 at the time of his death. 


The Late Senor Don Franciseo de Paula Vasquez. 


We t to report the death of Senor Don Francisco 
de Paula Vasquez, who died at Madrid on the 24th of last 
month after a comparatively short illness. Mr. Vasquez, 
who was only 61 years of age, had been a high official 
in the Cuerpo de Telegrafos, and was honorary local 
secretary in Madrid to the Institution of Electrical Engi- 
neers, as well as agent for the Spanish National Telegraph 
Company and the South American Cable Company. Many 
of our readers will have pleasant recollections of meeting 
Senor Vasquez at the telegraph conference at Paris, where 
his kindly hümour and sympathetic manner gained for 
him many English friends, who we are sure join us in 
expressing our condolences with his family and with his 
many friends in Spain. 


— —— IQ 


ELECTRIC LIGHTING AT WILLESDEN. 


We are pleased to announce the fact that an extensive 
scheme for electric lighting and traction in the Willesden 
district is likely to be accepted in the course of a week or 
so. The history of the electric lighting and tramway 
undertaking in this district was recently given to us by 
Mr. E T. Ruthven Murray, M. I. E E, the electrical engineer 
to the Council. In the early days some consulting engi- 
neers’ reports were obtained, and a small committee was 
then organised to travel round the country and inspect 
a number of electric light stations. Amongst other places 
visited was Worcester, where the committee found Mr. 
Ruthven Murray in charge. The information he gave them 
was considered so very useful that he was asked to give his 
opinion on numerous other points that occurred to the 
committee when making up their final report. The 
Willesden District Council, after the consideration of this 
report, decided to advertise for an engineer who should be 
capable cf undertaking the design of the station, and also 
have charge of it whenerected. A large number of appii- 
cations were received, and Mr. Ruthven Murray was duly 
appointed to the position. We believe that it is now some 
18 months since he took up his duties, and that the delay 
in commencing work bas been due to financial reasons 
connected with some other department of the Urban District 
Council. As a result Mr. Ruthven Murray bas had ample 
time to work out his scheme of distribution, and to design 
the electric light station and 5 scheme. 

In his report, which is dated Ap il this year, Mr. Murray 
fully describes his scheme. He divides Willesden into three 
districts which are approximately equal in area, each con- 
taining about 2) square miles. the one section the elec- 
tricity works will be placed, and transforming and accumulator 
sub-stations will be erected in each of the other districts. 
The distribution from the main generating station to the 
sub-stations will be carried out by means of the three-phase 
current at 3,000 volts pressure. In the sub-stations this 
will be converted into continuous current by means of motor 
generators, The distribution will be on the three-wire 
system, with 480 volts between the outer conductors and 
240 volts at the consumer’s terminals. The tramways will 
be supplied at 500 volts. Before proceeding on Mr. Murray’s 
report, the Council obtained an opinion on the same from 
Mr. E. Manville, M. LC. E., of the firm of Messrs. Kincaid, 
Waller, and Manville. Mr. Manvilles report is dated 
June 18, and in it he expresses his opinion that the district 
is a particularly valuable one from an eleetrical under- 
takers point of view. Mr. Manville concurs on the whole 
with Mr. Murray's suggestion as to the scheme to be 
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adopted, but advocates a drawing-in system for the feeders 
instead of laying them on the solid system. He also 
advocates increasing the amount of distributing mains to 
be laid in the first instance. Ia the conclusion of his 
report, Mr. Manville states his appreciation of the careful 
and thorough way in which Mr. Murray has thought 
out the details of the scheme. He adds that the scheme 
is a good one, and that with a district such as Willesden 
the prosperity of the undertaking is assured. - 

This report of Mr. Manville's, together with,a supple- 
mentary report by Mr. Ruthven Murray, has been unani- 
mously approved by the Electricity Committee of the 
Willesden District Council. It has also been before the 
Council, but at Mr. Murray’s request it was not voted on 
until his AD report had been printed and 
circulated. The estimates in the new report arrange 
for an expenditure of 143, 600 on. behalf of the 
electric lighting section of the works, while in connection 
with the tramways a farther expenditure of over £53,000 
is advised in the first instance. Seeing that the population 
of the district is now nearly 120,000, and that it has 
practically doubled itself in the last 10 years, we are sure 
that the expenditure of £200,000 is warranted. We wish 
success both to Mr. Ruthven Murray and the Urban District 
Council in their joint endeavours to increase the healthiness 
of the district of Willesden. 


— — 


THE PARIS EXHIBITION. 
[BY OUR OWN CORRESPONDENT. ] 
(Continued from page 872, Vol. XXV.) 


Before passing on to the other machines on view, a few 
words as to the general system of supply in the Exhibition 
may not be out of place. The executive engineers decided 
in the early stages to give a considerable bonus to those 
makers of engines and dynamos who would exhibit 
machines and supply load from them for the Exhibition 
purposes, They supplemented this with a sum per kilowatt 
delivered; which in the case of the engines will quite pay 
the cost of the oil, and even allow a slight margin for 
liquidating the engine attendants. This latter sum 
was not sufficient to make the makers very keen in com- 
pleting their contract, and, due to the bungling on the 
part of the Exhibition authorities, the building to contain 
this plant was about the last to be finished. This left very 
little time for the putting up of the plant, and has driven 
a large number of exhibitors on to the mains of the various 
supply companies of Paris. Underneath the Château d'Eau 
are placed two large switchboards, on which is received the 
current generated by the various machines in the Exhibi- 
tion. On the switchboard devoted to direct currents all 
arrangements have been made for working the machines in 
parallel, and this is done with more or less success. In the 
case of the alternating currents, however, owing to difficulties 
in synchronising, and in certain instances to slight varia- 
tions in the frequency, no attempt at parallel running has 
been made. Instead of this, each of the large circuits ia 
brought to one panel of the alternating-current switchboard, 
on which switches are provided so that it can be quickly 
thrown on to either of the two large alternators. In this 
way the risk of breakdown is, to a certain extent, avoided 
at the expense, of course, of providing a poor load factor 
for each machine, and a slight flicker in the lights which will 
be noticed when the load is switched over. As the circuits 
take a considerable amount of current, the throw over will 
also be a trial of the governing properties of the various 
sets... The full description of the distributing system of 
mains running from the switchboard I propose to defer 
until a later date, but I wish to get into print quickly my 
condemnation of the system of fuses adopted by the 
authorities. These fuses have already caused a fire, 
and it will not be surprising if numerous other fires 
take place before the Exhibition closes. The mains 
convey the direct current on the three-wire system, 
with 500 volts between the. extreme wires near the 
machine, and 440 volts where the supply is given to 
the stall-holders. They are placed underneath the floor 
of the. Exhibition, which is of wood, laid on wooden 
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joists. Under the side and main gangways fuse boxes 
are constructed by the simple process of placing a wood 
base on the bare soil underneath the floor. These wood 
bases have clamps to embrace the cables, and there are 
attached to these clamps lead fuses, which are taken to the 
branches going to the stall-holders. The three poles of the 
three-wire system are all mounted on the same base-plate, 
and are all divided from one another by & thin wooden 
partition, which is, of course, exceedingly likely to ignite 
when a fuse goes. Over the whole of the fuses a cover of 
wood is placed, which will also serve to help to conduct a 
fire as occasion serves. As these wood cases come close in 
to the joist iu the floor, it will be seen that the electrical 
engineers advising the Exhibition authorities on the laying- 
out of their electrical system have great faith in the non- 
inflammability of wood. The wood covers to the fuse boxes 
will certainly protect the fuses for a little while against & 
flow of water from above, but here, again, the work is of 
such & light description that it cannot be looked upon as a 
reasonable safeguard from the water rising from the subsoil. 
Any water escaping from the circulating pipes for the 
condensers and passing over the soil below the fioor would, 
of course, be fatal to the insulation of these fuse blocks. 


| 


View of tho Esplanade des Invalides, 


One of the most interesting machines in the Paris 
Exhibition is to be seen at the stall of Mr. Alexander 
Grammont This firm exhibit a large alternator of 600 kw., 
the general design of which can be gathered from the section 
and elevation (Figs. 1 and 2). The frequency of this machine 
is 50, and it has 64 poles. The voltage of the machine is 
2,400. The armature is wound for three-phase work on the 
star system, with 1,590 volts in each limb. The followin 
particulars of the machine may be of interest. The tot 
excitation in ampere-turns is 9,610, of which 7,550 are 
required for the air.gap, 180 for the armature iron between 
tbe poles, 120 for the armature iron behind the poles, and 
1,660 for the field-magnet poles. It is estimated that in 
the yoke some 98 ampere-turns are required. The number 
of wires in each hole in the armature core is 70. The 
armature reaction for cos ¢=1 is 2,020. Some 174 kw. 
are required for excitation. "The following are the calcula- 
tions for the efficiency of the machine: 


C? R losses in the fleld. magnet coils ... 34,250 ............ ll, 

C? R losses in the armature ............. so 62100 4. 12,700 

DELI. NAM 14,000 .......... 4, 14,050 

Mechanical losses eere 6,000 .......... ,000 
Total loss in watts. 30,510 . 44,060 

Efficiency per en . 8 932 


The most interesting point, however, about the exhibit 
is the compound exciter, which provides automatically the 
correct exciting current to give constant voltage at all 
loads, independent of the power factor which the load may 
have. This compound exciter was designed by Messrs. 
Hutin and Leblanc. It consists in principle of an sped 
armature of a continuous-current machine (Fig. 3) whi 
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is subjected to the influence of two revolving magnetic 
fields created by the two systems of iron cores and wind- 
ings, marked B and C respectively. The winding on the 


core B consists of fine wire, and is connected across the 
terminals of the alternator as a shunt. The winding on 
the core C is connected in the main circuit from the alter- 
nator, thus carrying the current from the alternator. The 
characteristic feature of the invention is that by the T 
and ingenious arrangement of the inventors it is possible to 
receive a continuous current from the machine, although 


y 
Fic. 4. 


the brushes are fixed and the current is induced by a 
revolving field. In order to complete the description, it is 
well to describe the machine in detail. The winding on 
the armature corresponds in every respect to that of an 
ordinary continuous-current machine which utilises N lines 
of brushes and has N poles, but from the armature to the 
commutator all the connections are the reverse of the usual 


Fia. 5. 


ones with N symmetrical poles. Thus in this case the number 
of sets of brushes need not be equal to the number of 
lines of poles. One or other of these conditions will 


suffice, as we shall show further on, to obtain the 


desired result, but their combination facilitates in practice 
the construction of the machine. If we call N the number 
of lines of poles due to the revolving field; K the number 


of lines of brushes; a the frequency of the alternatin 
current in the field-magnet system ; and w the speed o 
the armature, we can then ascertain what the necessary 


Hes. 1 AND 2—Section and Elevation of the Grammont Alternator, 


conditions are in order to make the current continuous by 
the aid of fixed brushes. 


This will be N+K=2, 
Q 


or, N-K-^*, 

w 
according to whether the armature turns in the same 
direction as the field or in an inverse direction. As N and 
K are determined by the construction, and are invariable, 
this condition fixes the ratio between the speed of the 
exciter and that of the alternator. To explain the working 
of this machine, let us consider in the first place an ordi- 
nary bipolar continuous-current dynamo. Its working onl 
depends on the relative movements of the armature wi 
respect to the field magnet. One is able thus to assume 
that if one gave to the field magnet an angular speed equal 
to that of the armature, and in the opposite direction, the 
armature could be stationary if the brushes were attached 
to the revolving field. 

Let us now consider (1) to reverse the direction of rota- 
tion, what is it necessary to do with the brushes, with 
respect to the armature, to obtain a constant current ; 
(2) how to vary the speed of these brushes. Then, after 
establishing the general formule which give the speed of 
these brushes, we will find out on what conditions we can 
obtain their being fixed. 


I. Reversing the Direction of Rotation in Connection with the 
Armature, the Speed of the Brushes remaining constant. Let 
us refer to our former considerations. We have deduced 
directly from an ordinary dynamo a theoretical dynamo 
with fixed armature, and with revolving magnets and 
brushes. We will suppose, for the present, that our machine 
is bipolar. If the magnets make a revolutions per second, 
the brushes will have to accomplish during the same time 
a revolutions round the collector. Let us ps. (ps 
diagrammatically (see Fig. 4) a bipolar Gramme ring and its 
commutator. Let us see at a given moment, pl, q?, the 
position of the line of brushes which would correspond to 
ordinary connections between the armature and the 
collector. Let us consider any fixed diameter, z y, with 
respect to the collector, and we will suppose, as we have 
said, that the connections are reversed with respect to this 
diameter. In our diagram the ordinary connections are 
indicated by broken lines, and the actual connections by 
full lines. To the position p! q! will evidently correspond 
the position p 9, which are symmetrical with respect to z y. 
It follows, in consequence, that if »! q! become p,! q,!, then 
p and q will come to p, q, if the wires are displaced through 
the same angles, but in the inverse direction. For a machine 
of n lines of poles we evidently obtain the same result by 
adopting n symmetrical diameters. 

II. Variation of the Brush Speed.—Let us consider an 
armature of n poles fixed in position. With a collector of 


n lines of brushes these will have to revolve in the same 
direction as the inducing field and with the speed of this 


A 


exciter is as follows : Let us consider, in the first place, one 
of the two stators which envelope the armature. We will 


d ed) 
1 . a iy agg: y 
|. 


Fia. 6.—Longitudinal Section of the Compound Exciter; 


field. But as we admit (theoretically, at least) that the 
brushes can be independently revolved, we can at will 


avail ourselves of their speed in modifying the number of | 


Hd. 7.—Section and End Elevation. 


ents of the collector which are in parallel. In allowing 
only a number n times smaller to remain, it is evident that 
the speed of the brushes must be n times larger than that 


call N the number of its lines of poles, and a the frequency 
of the exciting current. The speed of the revolving field 


will evidently be N. Let ua suppose that the armature 


revolves in the same direction with the speed w; the 
relative speed of the field with respeet to the armature 


will be N — e, The multipolar armature will also have 


N poles. For & lines of brushes to the collector, the 
speed of these poles will be, as we have shown : 


N/a 
z D 
a-No 
k 
The armature being attached to the ordinary commutator 
by & special reversing connection, the direction of this 
rotation will be reverse to that of the armature. 
The absolute speed of the brushes in space is therefore 
a-No 
— w 
k 


To obtain fixed brushes, one must revert to the first 
condition— viz. : 


or, 


N+km—, 
o 


We should obtain a different solution to the problem in 


fg = Suy A — 
& A RL | Lu,, 
4 ; A NW Mesi 4 
QW 
NS —— | 


. A 
NM 
729 | 


Flas. 8 AND 9.—Details of 8 and Connections. 
of the field, and for & lines of brushes this speed will become | causing the armature to revolve in a contrary direction to 


equal to that of the field multiplied by the ratio, T 


that of the field. "The relative speed is then N +o, The 


The application of these two principles to the compound | brush speed, for k lines of brushes, 
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N/a . a4-N o 
zG i v), us m 


in the direction of the field. It is useless in this case to 
use the special connections, the absolute brush speed being 


arNo „. 


The condition of their being fixed 
k — N = a 0 
o 


Tbe arrangements just described allow us to collect, 
with fixed brushes, the continuous current induced PT 4 
revolving field. We immediately conceive the possibility 
of arriving at compounding conditions, using, as we have 
previously said, for the excitation of the exciter, two 
distinct stators, one of them connected as a shunt to the 
alternator terminals and the other in series with the 
armature circuit. We only have now to show how it is 
possible, by correctly placing the two stators with respect 
to each other, to produce a compounding current both for 
varying load and lag. The problem is to produce in the 
exciter a resulting field always having the two following 
characteristic properties: first, intensity in proportion to 
the necessary magnetising current, and, consequently, 
variable with the different outputs of the alternator, and, 
secondly, independence of phase difference. The first condi- 
tion does away with the — aap for the alternator 
field, while the second prevents the necessity of varying the 
lead of the brushes and makes the exciter quite self-regu- 
lating. To simplify the reasoning and make it more clear, 
we will suppose in what follows that the alternator only 
pet two poles, and that thesame is the case in the exciter. 

e will suppose, in addition, that this last consists of a 
fixed armature, and that the brushes revolve with the 
inducing field. These hypotheses do not in any way 
diminish the generality of the eria We will repre- 
sent by O J (Fig. 5) the vector of the alternator field. 
Then, on the other side, O I represents the armature 
reaction. From O J and O I we obtain the resulting fiux, 
O R. It is on the value of O R that will depend the 
potential difference at the terminal We have, in the 
shunt-wound stator, a flux, O! R!, proportional to O R, and 
in the series-wound stator a flux, O! I!, proportional to O I. 
It will always be easy in changing the dimensions of the 


exciter to arrive at the equality of the two ratios oe 


— 


OR 
and OI. Jo obtain the resultant action in the exciter 


OI 
from a flax proportional to a etic field of the alter- 
nator (supposed for the present to be excited in an Virg 
manner, and regulated from a constant voltage), it wi 
suffice then to use the two stators in the well-known way : 
thus the angle RI O! I! = r — angle R O I. ! 

If we suppose the two axes of the alternator and the 
exciter placed end to end, and the two directions, O R and 
O R}, brought into coincidence, O J! will place itself on O J. 

On the other hand, if O R or OI should advance or recede 
slightly, O RI and O I! would immediately conform to these 
displacements. There is, therefore, not only a propor- 
tionality, but also a synchronism between O J and O J1. The 
result will be that, taking the above arrangement, the line of 
brushes will remain fixed in space whatever the current 
and power factor may be. For the compounding to be 
correct, it is necessary that the armature coefficient of self- 
induction remains always proportional to the mutual 
induction coefficient in connection with the magnet. 
Though this is not absolutely true in practice, the approxi- 
mate accuracy that we can obtain is amply sufficient for 


everyday working. It remains to be shown that, as we 


stated at the beginning of this article by the use of 
suitable gearing between the alternator and exciter, we can 
limit the speed of this latter so as to maintain it in a 
constant ratio with that of the alternator. It will suffice 
for that to go over the preceding hypotheses, which 
theoretically bring the machine to the type of a con- 
tinuous-current dynamo with revolving magnets and 
brashes. The mechanicai action of the alternator cog- 
wheel on the — of the exciter would make its armature 
revolve with the speed w. The electromagnetic action of 


plan of the exciter. | 
construction of the commutator, which are very simple. 


&n economical 


the stators on the rotor would produce a field revolving 
with the speed x Bat as we have - >w, this last action 


preponderates, and the pinion “drives the wheel.” The 


mechani 
evidently be, to the total electrical work wanted, in the 


ratio of w to N. 


cal work thus restored to the alternator axle will 


Details of Construction.—The armature and the field 


revolving in the same way, the condition to get fixed 
brushes is, as we have established, N I- . We have 


00 o. 9 
taken N =3, k=6, which brings us (with a = 50) to «335. 


Fig. 6 shows a longitudinal plan, and Fig. 7 a transversal 
Figs. 8 and 9 show the details of 


We think it advisable to insist on the advantages which 
the compounding of alternators presente, as much from 
i construction standpoint as from the 
working advantages, principally for polyphase traction. 
Already many trials have been made in that direction. 
MM. Hatin and Leblanc's solution, equally simply and 
elegant, completely resolves this question. 

The above details are from an 5 Mr. J. L. Routin 
in L'Industrie Electrique, but I inspected the machine per- 
sonally, and had it explained to me by M. Maurice Leblanc. 


As no photograph has come to hand I cannot show a 


general view of the exciter, but it is placed at one end of 
the alternator shaft, and is driven from it by a gearing 
with a ratio of 3 to 2. 

(To be continued.) 


YARMOUTH ELECTRIC LIGHTING ACCOUNTS. 


From the accounts of the Great Yarmouth Corporation 
electricity works just received, it appears that the total 
expenditure on capital account to March 31, 1900, amounted 
to £40,264. 10s. 11d. 


Dr. REVENUE ACOOUNT. £ s.d. 
Generation of electricity ................— 2 . 2,727 14 7 
Distribution of eleotricity...........cercsccocscsessscscesons 16 8 1 
Eublie E MmPPPPP˖wd‚wdw Casa veve ire aieo = 177 18 6 
Rates and ta res . 2 ai 200 0 8 
Management expenses . . - 615 2 0 
Special charges ... 4 . . o re 77 2 0 
3,814 5 10 
Amount carried to neb revenue acoounnt . 2 629-18 6 
Balance carried to next account for bad debts ...... 815 4 
£6,452 19 8 
Cr. | : £ s.d. 
Sale of current per meter and under contracts ...... 6,238 9 5 
Rental of meters and other apparatus .. . . 201 18 3 
bert MU" 12 12 0 
£6,452 19 8 
GENERAL BaLAXCE-BHEET. 
Dr. Liabilities. £ s.d. 
Capital account—loans received, less repaid  ......... 37,745 0 0 
Sandry creditors ........ ....:. . . E van Ve: . 818 14 5 
Interest accrued due .................. —— 270 0 0 
Amount due to treasurer ............ — —á—" . 1.020 13 7 
Revenue account — balance . . 8 15 4 
Neb revenue account — balance . . 871 41 
Surplus account, balance of sinking fund, and value . 
of land unappropriated ................—....... e 4,675 12 1 
£44,610 0 4 
Cr Assote. 
Capital account—amount expended and value of f s. d. 
land apron ""—— M———Á—— ,264 10 11 
Stores on hand,...... ie eee rie vaa e ene onse hen sno neo re YE opas 657 11 8 
Sundry debtors for current supplied .................. 2,018 17 6 
India 3 per cent. stock ...... eene ,669 4 
| P £44 610 0 4 
STATEMENT OF ELECTRICITY GENERATKD, SOLD, ETO. - 
Quantity generated in B. T.UI¹U ... . 410, 
Public lamps .........- 81,259 ) 
Quantity sold 4 By contract .. ........ . . . 4,200 } 299,179 
Private consumers by meter ... 213,720 
Quantity used on works ,486 
Total quantity accounted for eene - 307,664 
Quantity nob accounted for ............. ee . . . 13,296 
Number of public lamps. . . . . . . . . . . . . . 77 
Total maximum supply demanded (watts). . ice dengue 818,700 
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LIGHT RAILWAYS. 


The Oommissioners have submitted to the Board of Trade an 
order for the construction of a light railway in the county of 
Warwick, in the urban district of Nuneaton and Chilvers Coton, 
and the rural district of Atherstone. 

The order by the Commissioners authorising the construction 
by the Great North of Sootland Railway Company of the light 
railway between Fraserburgh and St. Combs [n recently been 
issued as a parliamentary paper. i 
_ Sir Courtenay Boyle recently had before him for confirmation 
the light railways orders granted by the Commissioners for light 
railways from Oolne to Trawden and from Colne to Nelson and 
Barrowford, when several verbal alterations were made in the 


uses. T : 

The Thornhill District Council have decided to lodge an 
objection with the Board of Trade to the Spen Valley Light 
Railways (Extensions) Order, so far as it refers to the future 
purchase of the undertaking in their district. 

There are two rival light railway and electric lighting schemes 
at Oarnarvon, and a committee has been empowered to inter- 
view any likely promoters of light railways in the neighbourhood. 

The Blackburn Town Council have resolved that the Light 
Railway Commissioners be requested to confer on the Town 
Council, by means of the Blackburn, Whalley, and Burnley 
Distriet Light Railways Order, 1900, authority to construct or 
contract for the construction of any railway or railways within 


the borough of Blackburn. The Ciayton District Council have 
formula & number of objections to this proposed. light 
railway. 


y. 
The Bridlington Rural District Council have given their 
consent to the proposed light railway between Driffield and 
Hornses. 
` According to the repon of the West Riding Law and Parlia- 
mentary Committee, the Wales and Laughton light railway is 
romoted by a private company, who seek powers to construct 
fight railways from the ish of Wales to Laughton-en-le- 
Morthen. The gauge is 4ft. 8hin. 

Subject to the clause referring to gauge being eliminated, 
the order for the extension of the line of light railways from 
enews Station to Beddgelert will be confirmed by the Board 
o e. 

At the last meeting of the Southgate Urban District Council 
the Chairman, in commenting upon the decision of the Light 
Railway Commissioners not to allow the light railway to proceed 
further than the Orange Tree, instead of allowing it to be 


carried through to Finchley, said the scheme was one of those 
specially meant by the Light Railway Act. It was carried from 
Edmonton to Southgate right through a district without railway 
accommodation, and if it had been carried on to Finchley it 
would have been one of the most useful light railways in the 
county of Middlesex. : 

The Board of Trade have recently confirmed the under- 
mentioned light railway orders: Bexhill and St. Leonards 
Light Railway Order, 1900, authorising the construction of a 
light railway in the county of Sussex, from Berhill to St. 
Leonards ; Cheltenham and District. Light Railway Order, 1900, 
authorising the construction of a light railway in the county of 
Gloucester, from Cheltenham to Cleeve Hill; Cheltenham and 
District Light Railway (Extension) Order, 1900, authorising the 
construction of a light railway at Cheltenham, in the county of 
Gloucester ; and the Robertabridge and Pevensey Light Rail- 
way Order, 1900, authorising the construction of a light railway 
in the county of East Sussex, from Robertsbridge to Pevensey. 

An application for an order authorising the construction of 
the Deanhead light railway, which will traverse the parishes 
of Stainland-with-Old Lindley, Barkisland, Upper Greetland, 
Greetland, and Elland, has been referred to the Waterworks 
Committee of the Morley Town Council, with power to get the 
necessary clauses inserted in the order for the protection of the 
Corporation’s water-mains. 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each auit- 
able question offer one shilling, and for the best solution 
of any question we offer tes shillings, We also give 
fwe shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 

uestion has appeared. We would call the attention of 

ose sending in answers to the fact that the noatness of 
any sketches (which must be ink) sent in is considered 
when marking the relative values of theee answers. All 
formuls must be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter should be written on one side only 
of the paper. Questions may be sent at any time. 


LIGHT RAILWAY COMMISSION. 
List of Applications made to the Light Railway Commissioners in May, 1900, for Orders Authorising Light Railways. 


Title. Promoters. Eugineer Mileage. power Gauge 
-— | ft. in. 
3 District (Exten- British Electric Traction Company ............ S. Sellon ..... .............. ꝗ 44 Electric ..| 3 6 
: sion) No. 2 
Bath A Distri irai ied ears Sir J. Sivewright, and G. Hopkins and Son 134 Electric ..| 4 84 
| po irsc : 
Blackburn, Whalley, and . and Light Railways and Tramwayt C. Chad well ..................... 144 Electric ..| 4 0 
Burnley mpany 
Cleobury Mortimer and Ditton n Boyne and Admiral R. Wood ward, E. R. Calthorp...... ..... q. 124 Steam 4 81 
iors B. 
Dean heal. 3Ä%œJ J. Show, J. Normanton and Sons, and othere J. H. Rhodes ............... : 51 Steam 4 8i 
Darham and District ............ British Electric Traction Company  ........... S. Sellon . . web. 22 Electric 4 8j. 
Heyliog Island |... ........ ...... E. Belfield, T. Pollock, and J. P. Bedeon .. Knowles and Russell.. 3 Electric 4 8j 
Hyde and Dakinfield ........... Hyde and Dukinfield Corporations............... J. Mitchell and S. Hague 9 Electric 4 8} 
Jarrow and South Shields..... |British Electric Traction Company ............ S. Sellonn seses. 34 Electric ...| 4 84 
Kidderminster and Bewdley.. |Kidderminster and District Electric Lighting S. Sellon n .. 44 E'ecttic ..| 3 6 
and Traction Company 
Kingston, Surbiton, and Dis British Electric Traction Company S, Selloon e 7 Electric ..| 4 R4 
trict (Extension) | 
Mans and District (Exten-|J. Fell, J. Lewis, and W. J. Kersbaw ........ C. H. Gadsby ........... . 44 Electric ..| 3 6 
' gion | i j | i 
Mid Anglian (Amending) ...... B. M. odd and C. T. Molyneux-Mont- Jeyes and Godden ............ 441 Steam....| 4 84 
me 
Nidd Valley ......................-. power and Traction, Limited ..................... H. Ough and Bon ............ 74 Steam...... 2 6 
Norwich and Dereham ......... Hon. A. E. Fellows, H. Jerniogham, and|Jeyes and Godden ........... 16 Stream 4 84 
| C. Pearse | 
Sheerness and District ......... British Electric Traction Company ......:.... S. Bellon .....................-. 21 Electric 3 6 
V to Southwold Railway Company ................... > |A. C. PAID. oeste s 9 Steam 4 8} 
Staines acd Egham............... Staines and Egham Light e Company V. B. D. Cooper 34 Electric 3 6 
Wales and Laughton ..... ...... T. R. 5 C. E. Jeffcock, and A C. E. Rhodes 54 team 4 84 
Wightman ^ E 
Warrington and Northwich A. 3 and A. Brown ............... . K. H. Sootter .. ............... 91 Electric ..| 4 84 
Extension | 
Warrington dnd Runoorn ...... International Electric Traction and Power|Bennett and Ward Thomas, 8 Electric .. | 4 84 
Syndicate Knowles and Russell À 
Pwilheli and Nevin.............. |North Wales and District Light Railway and|Bennett and Ward-Thomas 64 Electric ..| 3 0 
Electric Power Syndicate , i 
Rhyl and Prestatyn (Exten |Rhyl and Prestatyn Light Railway Company A. Dickinson and Co 2 Electric ...| 3 6 
Swangea and District... PETI Swansea Corporation.... .... . . . . t · 4 Kincaid, Waller, and Co, eee 8 Electric eee 4 84 
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QUESTIONS. ; 

287. Give particulars and explain any arrangement for the 

abatement of smoke from station chimneys you may have 

. had practical experience with, and state result. —F. R. S. 

288. What current density per square inch is it usual to allow 

in best engineering practice in switch contacts of the 

following t : (1) laminated contacts constructed of 

hard-rolled sheet copper ; (2) spring contacts in which the 

contact surfaces are machined, and the only material used 

is cast brass—i.e., such as those used in the Bates fuse 

and Brush trigger switch; (3) flat oast-brass machined 

contacts, which can be held together under considerable 
pressure by a nut or setscrew. Give sketches.—E. L. 


ANSWERS. 

Question No. 281.—I have a motor installation working at 
100 volts. My engines and generators will only give me 
200 e.h.p. The usual power absorbed by the motors is 
150 h.p., but at times I shall require 250 h.p. Isit possible 
to arrange a set of accumulators so as to be charged at 
light loads, and yet automatically run in parallel with the 
generators at heavy load? If so, state the arrangements 
necessary. 

Best Answer to No. 281 (awarded 10s.).—The require- 
ments of the case are met exactly by the ordinary 
arrangement used in traction stations employing batteries. 
This arrangement consiste in connecting the armature of a 
special differentially-wound booster in series with the 
battery across the mains, as shown in the following figure. 
The object of the booster is to supply the few extra volts 
necessary to charge tho battery when the external circuit 
is taking less current than the main generators can give, 
and, on the other hand, when the external circuit requires 
more current than the normal load of the generators, 
the booster must give a few volts in the opposite 
direction and so helping the battery to discharge into 
the circuit. In order to attain this result quite auto- 
matically, the booster field magnets are excited by two 
distinct windioge—a shunt windiug connected right across 
the terminals of the battery, and a series winding carrying 
the main external current or some definite proportion of 
it, the rest being shunted past the winding. The two 
windings oppose one another, the series winding over- 
powering the shunt toa greater or less extent according 
to the current in the external circuit. 


A SHUNT 


In the case under consideration the circuit voltage is 
100, so that the battery should have about 50 cells 

iving 100 volts on open circuit when fairly fully charged. 

he voltage required to fully charge these cells will be 
about 125, and the discharge voltage with the full current 
of the battery passing will be, say, 85 to 90, allowiog for 
the loss in resistance of battery and connections. The duty 
of the booster will therefore bs: (1) To give 35 volts in a 
direction tending to charge the battery when the external 
current is 1,120 amperes—i¢, 150 e. h. p. used in the 
external circuit. 'The booster or eharging current at thia 
point should be 370 amperes (50 e. b. p.), the two loads 
together serving to fully load the main generators to 
200 e. h. p. (2) To! give no volts when the current in the 
external circuit is J, 500 amperes (200 e. h. p.), the ampere 
turns given by tbe series winding on the booster at this 
current being made exactly equal and opposite to the 
ampere-turns of the shunt winding when connected across 
the battery giving 100 volte. (5) To give 10 to 15 volts 
(in the opposite direction) tending to discharge the 
battery, when the current in the external circuit reaches 
1,870 amperes (250 e. h. p.), the discharge current being 


570 amperes. o 


. At intermediate values of the external current the 


booster voltage would also be intermediate to the above 


values, thus tending to keep the main generatore always 
working at normal fall load 200 e. h. p.), whilst the external 
load may be anything from from 150 e. b. p. ta 250 E. h. p. 
The capacity of the cells will depend entirely on the 
relative lengths of time that the external load exceeds 
and is less than 200 e.h.p. A few trials under ordinary 
working conditions of load will indicate the correct number 
of cells to kgep in circuit in order that the net result of an 
average day 8. work shall be to leave the battery charged 
to the same extent at the end as at the beginning of the 
day. The booster may be driven in any convenient way 
80 long as the speed is fairly steady, though it is usually 
run by a motor mounted on the same bed-plate. 

À booster wound for the above work is naturally more 
expensive than an ordinary dynamo of the same output, 
because of the considerably greater amount of field wire 
necessitated by the differential winding. If the variations 
in load occur only occasionally during the day and .at 
known times, good results can be obtained with an ordinary 
abunt-weund booster by means of hand regulation of ita 
exciting current, but such an arrangement is in no way 
automatic.—Q. 


Answer to No. 281 (awarded 58.).— Under the condi- 
tions specified in the question, a set of accumulators may 
be arranged in parallel with the generators, so as to charge 
at light load and to discharge at heavy load. If the 

enerators are shunt-wound and have a sufficiently 

rooping characteristic it would simply be necessary to 
connect the battery directly in parallel with the generators, 
care being, of course, taken that the battery is large enough 
for its work, and has a low internal resistance. Automatic 
charge and discharge will then take place according to the 
load on the generators. It is, however, not permissible to 
assume these conditions of generator, so that an arrange- 
ment, such as that shown in sketch, may be necessary to 
help the battery to charge and discharge at the proper 
times. B is a motor-driven eompound-wound booster, with 
the field windings, S s, in opposition to each other. When 


M 


Able 


the current in the motor circuit is just equal to the output of 
the generators, the two windings neutralise one other, so 
that the booster docs no work. Suppose that the motors, M, 
demand more than the output of generators, the series 
winding, S, will predominate, and cause the polarity of the 
booster to be such as to add pressure to the battery circuit, 
and so help it to discharge. When the current in the 
motor circuit falls below the output of the generators the 
sbunt winding, s, will reverse the polarity of the booster, 
so that the pressure will be in the right direction for 
charging the cells. D is a change-over switch for cutting 
out the booster and paralleling the battery directly across 
the generator leads, if this should be desired.—P. S. T. 
Answer to. No. 281 (awarded 5s.).—Assuming that the 
generators meytioned in the question are compound wound, 
the accompanyibg diagram shows an arrangement whith 
would accomplish the desired end. The generators ‘are 


connected in the usual way with the equalising bar joined 
to the middle blade of a triple-pole switch. e apparatus 
necessary to enable the accumulators to automatically dis- 


charge on heavy loads and to be charged on light loads 
consists of & booster set, the motor part, M, of which is 
run directl the mains, while the generator armature, 


62 


THE ELECTRICAL ENGINEER, JULY 18, 1900. 


G, is placed ia series with the battery. The battery and G 
are put across the negative and equalising bare. Between 
the positive generator ’bus bar and the positive distributing 
'bus bar is placed the series winding of G, the shunt winding 
being connected as plainly shown. These two windings are 
so connected that they oppose one another, and their 
respective ampere-turns should be so proportioned that when 
the generators are working at about their normal load there 
is no field. Should the load now increase, the additional 
—— given to the series winding causes a few volts 
to be generated in the direction of discharge, thus causing 
the battery to take up all or nearly all the increase. When 
the load falls below normal, the shunt winding predominates, 
and vol is generated in the opposite direction, thus 
assisting the generators to charge the battery. It will be 
understood that in the case of an overload, although the 
current in the series windings of the generators is increased 
(as arranged in the Ty e and consequently their pressures 
and output, the E.M.F. generated in the booster should be 
sufficient to ensure that the battery really does take most 
of the increase of load. The booster, d, and battery are 
placed across the equalising—not the positive—bar and the 
negative bar, for the same reason why compound-wound 
machines are not run in parallel without the vse of an 
equalising bar, this arrangement being unstable. Should 
it be noticed during the daily working of the plant that 
the battery is not being sufficiently charged, the regulating 
switch can be operated to cut a cell or two out, so that at 
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normal load a small charging current will be passed ; or, in 
other words, the point of equilibrium will be raised, thus 
ee duration of the periods of chargeand decreasing 


those of discharge.—E. J. EVANS. 


Question No. 282.— What are the most important considerations 
to be observed when designing the ordinary condensing 
plant for a condensing engine in order that a good vacuum 
may be obtained in the low-pressure cylinder ? 

Answer to No. 282 (awarded 10s.).—The first con- 
sideration is whether the water available for condensing is 
suitable for after use in the boilers, for on this will depend 
the type of condenser used. If tho condensing water is 
reasonably pure, a jet condenser may be used; if otber- 
wise, a surface condenser must be employed. The former 
type is the more efficient, since the water and steam are 
thoroughly intermixed, and there are no power losses in 
driving pumps. 

The three main points to be fixed in designing a jet 
condenser are: (a) weight of injection water required; (b) 
on” (volume) of the condenser; (c) area of injector 
orifice. 

(a) Taking the terminal pressure of the steam in the 
low-pressure cylinder at 101b. absolute, each pound of 
steam contaíns about 1,140 B.T.U. above that contained by 
llb. of water at 52deg. F. The temperature of the mixture 
of condensed steam and water in the hot-well will be about 
110deg. F. Take the temperature of the injection water 
at 50deg. F., then every pound of injection water gives up 
110—50-60 B.T.U. But B. T. U. per. pound of steam 
=1,140 + 32 —110—1,062 B. T. U. . Weight of injection 
water per pound of stoam — 85 =17-7lb. In practice, in 
order to ensure safety, about 25lb. to 50lb. water are 
allowed per pound of steam condensed. ME 

(b) The volume of the condenser depends on the volume 
of the low-pressure cylinder, but different makers have 


different ratios. An ave rule is to make the volume 
of the condenser half that of the low-pressure cylinder. 


the condensin 


that the remarks below refer only to these types. 


e) The size of the jet can be found from the formula 
A = 26 where A = area of valve in square inches, 


W pounds weight of injection water per minute, v = 
velocity of jet in feet per second (take this at 20ft. per 
second). In a surface condenser the chief ens to be 
considered are (a) area of cooling surface, (b) amount of 
circulating water, (c) capacity of circulating pump. 

(d) Capacity of Air-Pump. —(a) Let S=area of surface 
in square feet, W = weight of steam condensed per hour in 


pounds. Then the area of cooling surface can be got from 
the empirical formula, S = mE (b) The temperature of 


the condensed water will probably not be tho same as that 
of the condensing water. The difference may be taken at 
35deg. to 40deg. F. Let H= number of heat units in 1b. 
of steam above that contained by 1lb. of water at 32deg., 
T-temperature of condensed steam, ¿= temperature of 
circulating water on entering condenser, fi = temperature 
of circulating water on leaving condenser, W = weight of 
circulating water in pounds required for each pound of 


steam condensed ; then want. (c) The circulating 
= 
pump may either be a piston or plunger pump, or a centri- 
fu pump. In the latter case a small special engine will 
be required. In the former case the pump can be worked 
from tho main engine if desired. In the latter case the 
circulating pump must be of such size that the discharge 
capacity per minute is from eth to zoth of the volume 
swept through by the low-pressure piston per minute. 
In the former case, if D=diameter of circulating pump 
in inches, L = length of stroke in inches, n = number of 
strokes per minute, w = total weight (pounds) of circulating 


water required per minute, then 


l w 
D =5'86 93 D | 

(d) Either a vertical single-acting bucket pump or a 
horizontal double-acting piston pump is commonly used 
as an air-pump, the former type being preferable. Assumin 
that the pistons of the air-pump make the same number o 
strokes per minute as the piston of the i the capacity 
of the vertical single-acting pump will be: for jet con- 
densing, 5 to r low-pressure cylinder capacity; for surface 
condensing, 10 to P low-pressure cylinder capacity. The 
capacity of the horizontal type will be: for jet condensing, 
Y to 70 low. pressure cylinder capacity; for surface con- 
densing, j'y to ß low-pressure cylinder capacity. The 
difference between the capacities (a) jet condensing and (5) 
surface condensing is due to the fact that in the latter case 
the pump has to remove the condensed steam and any air 
that has entered with the steam, while in the former case 
water has to be dealt with in addition. 

In the surface condenser, the cooling water may be 
passed either inside or outside the tubes (which should be 
of solid-drawn brass 16 to 19 B. W. G. thick and about žin. 
outside diameter) Tbe former method is the more usual. 
The tube plates to be of rolled brass, the tubes pitched 
about 1 in. apart, and secured by means of a gland or soft 
wood ferrule. The above data and formule are given on 
the 1 Messrs. Low and Bevis, in their Manual 
of Machine Drawing and Design."—J. A. S. 


Answer to No. 282 (awarded 5s.).—This question clearly 
refers to condensers of tbe ordinary jet or surface t 
and it will therefore be advisable to state at the outset 
There 
are 80 many points of detail, small in themselves, but any 
of which if badly designed will considerably impair the 
efficiency of the condenser, that it is somewhat difficult to 
point to those of most importance. In the writer's opinion 
the dimensions of the air-pump and the velocity of the 
bucket have probably the greatest influence upon the 
efficiency of the plant, A ud are the factors of first 
importance. The volume swept out by the bucket should 
not be less than one-tenth of the volume of the low-pressure 
cylinder for a jet condenser, and, of course, will be very: 
‘much less for a condenser ; also it is not desirable 
to have a higher bucket velocity than 250ft. per minute. 
Experience has amply demonstrated that a large diameter 
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and connected to it by a pipe, having as few joints as 


and short stroke give a better result than a small diameter 
and a long stroke for a fixed air- pump volume. This is well 
illustrated by comparing the vertical type of pump, which 
undoubtedly produces a better vacuum than the horizontal 

The former, it will be noted, usually has a atroke 
of about one-third to one-half of the engine stroke, whilst 
the latter is more usually of the same stroke as the engine, 
since it is a common practice to work these air-pumps off 
the tail rod. Further, other conditions being similar, a single- 
acting pump is more efficient than a double-acting one. Ic 
may, therefore, be generally laid down that a short-stroke 
single-acting pump is the most efficient, and this should be 
borne in mind when designing, and, where practicable, 
adopted. 

Another matter having an important bearing on the 
vacuum is the form of the condenser, which should be such 
that there are no spaces where air may be trapped or 
lodged, for if so this will greatly vitiate the vacuum. In 
the case of a surface condenser, the general form should be 
such that the circulating water will have to travel con- 
tinuously through the tubes. In the jet condenser, a good 
mixture of the injection water and the steam to be con- 
densed should be effected. In the surface type, the entering 
cold circulating water should meet the condensed steam 
leaving the condenser. The volume of the condenser may 
vary between fairly wide limits without seriously prejudicing 
the vacuum, but the usual proportion is from one-third to 
three-quarters the volume of the a ag Seog The 
injection or circulating pipes should be large enough to | 
admit 30lb. of injection or circulating water per pound of 
steam used by the engine. The diameter of the injection 
pipes is governed by the velocity of the injection water, 
which in turn depends on the height and distance the 
water is drawn, so that if the supply is some dis- 
tance from and below the condenser, large pipes are 
required. The practice of calculating the diameter 
of the injection pipes by making them some fractioual 
diameter of the soudain cylinder is too empirical, and 
is to be discouraged. In al cases the head due to the 
height and vacuum should first be obtained, and then the 
loss due to friction of the pipes calculated, and this 
deducted from the above head to arrive at the effective head 
driving the water into the condenser. When there is a 
long length of injection pipes, a non-return or check valve 
is often fitted at the end of the pipes. This valve pre- 
vente the pipes entirely emptying themselves when the 


engine is stopped, and therefore when starting the engine | 


the pump has not tu draw so far, consequently the con- 
denser gets its water more quickly and the maximum 
vacuum in the condenser is earlier obtained. 

The area through the bucket, delivery, and foot valves 
is a detail that requires attention, and these areas should 
be sufficient. The exhaust pipes from the cylinder to the 
condenser should be large enough and as short as 
practicable to limit the drop between the condenser and 
the engine. In this connection it is desirable to note that 
a short exhaust pipe is attained in a tandem engine by 
putting the low-pressure cylinder at the back when an air- 
pump working off the tail rod is adopted, and at the front 
when the pump is worked from the cross-head, and therefore 
probably a vertical one. | 

Careful attention to the following details will also add 
much to the efficiency. The air-pump, parallel motion, 
slides, bearings, etc., should be of good proportions, so that 
they will not readily get out of alignment, otherwise there 
will be undue wear of the barrel or bucket with consequent 
loss of efficiency. The air-pump bucket is best made plain 
with water grooves, and not fitted with rings or springs, 
for this simple arrangement has been found by experience 
to give good results, and the liability to breakdown is very 
much reduced.—E Y. T. 

Answer to No. 282 (awarded 5s.).—As far as the con- 
densing plant is concerned, a good vacuum in the low- 
pressure cylinder of the engine depends primarily upon 
three conditions: (1) length and condition of exhaust pipe 
connecting cylinder to condenser ; (2) complete and speedy 
condensation of exhaust steam; (3) efficiency of the air 


ump. . 
E (1) Under this heading little need be said except that, 
other things being equal, a condenser close to the cylinder 


through the ports shown m 
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jossible, will give better results than one placed some 
istance away. - 
(2) This is a matter of water supply, and in the case of 


& surface condenser a question of the number, arrangement, 
and t 


htness of the tube. 


(3). With conditions (1) and (2) perfectly fulfilled, good 


results cannot be obtained withont an efficient air-pump. 


In order to make clear what to avoid in designing an air- 


pump, it may be instructive to compare two types of pump 
that have come under the writer's notice (see Fig. 1). This 
pump under most favourable conditions never maintained 
23in. of vacuum. It will be seen that the water which has 
run in from the condenser traps the air back, much as 
sewer gas is kept in a drain. 
to find its way as best it can through the water and valves. 
In order to ensure quick closing on the part of the valves, 
the lift is small, consequently the inlets are much obstructed. 
The air, instead of passing freely through, tends to become 
intimately mixed with the water. 

and below the bucket is considerable. 
dealing with “solid” water this would be o 
moment, but with water containin 
case ig very different. 
& cycle of operations, 
shown. The “aerated” water over the foot valves has 
been compressed until the bucket valves have opened and 


Air from the condenser has 


The clearance above 


If the pump were 


no great 
a good deal of air the 

Let us follow the bucket through 
beginning with the bucket in position 


— —. II 

222 LLL, AN 
MIIIYXYTEYIYIEETITTCCCPe wears 8 

4 U ‘ 4 


. 


* 

ieee 

: EP ee 
4. D 
SEP): 
MN 14 


an 


Bluequwaacwveer 
PILLI a — 


Fia, 1. 


allowed all but the water in thə clearance spaces to pass 
through. The bucket begins to move upward, and the air 
in the clearance spaces e ds, filling up the space in the 


‘barrel below the bucket, which ought to be available 


for a fresh supply, and causing a certain amount of 
back pressure against the foot valves, which do not 
open until pressure in condenser is sufficient to 
overcome this back pressure. A similar state of affairs 
obtains between the bucket and the head valves. The air 


in the clearance water is compressed to something greater 


than atmospheric pressure to enable the pump to discharge 
into hot-well. This air re-expands during the down stroke, 
uselessly filling up the barrel, and causing a certain amount 
of back pressure against the bucket valves, which indirectly 
makes greater compression between bucket and foot valves 
necessary. More air is thus imprisoned to re-expand on 
the up-stroke, causing slightly greater back pressure against 
the foot valves. This increased back pressure delays the 
discharge from the condenser, as the supply of exhaust 
steam is constant, the pressure in the condenser naturally 
rises. 

Fig. 2 shows another form of air-pump, from which some 
of the foregoing objections are abeent. The condensed 
water and air have a free age into the pump barrel 

i aloug the cylinder. No 
bucket valves are needed, as the piston acts as a valve 
in blanking the ports when passing over them. The 
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clearance spaces between the piston and valve plates are as. 
small as practicable. The amount of air a pump will throw 
depends upon the pressure at which air can flow into the 
barrel. It is, therefore, important that to maintain a good 
vacuum there should be no obstructions which can act as 
reducing valves between the low-pressure cylinder, the con- 
denser, and the pump barrel. The object aimed at in an 
airpump is to keep the pressure in the pump barrel as 
nearly as ible equal to that due simply to the tempera- 
ture of the exhaust. This end is defeated by allowing 
large clearance spaces, as the compressed air so stored 


Coo 


Fic. 2. 


takes up space in the barrel, and, as already mentioned, 
creates a certain amount of back pressure which must be 
added to that against which the low-pressure cylinder bas 
to exhaust. On similar grounds, it is also important that 
the pump should not have to discharge against any head of 
water caused by placing the hot-well on a higher level than 
the discharge valves.—P. S. T. 


LEGAL INTELLIGENCE. 


HYDE CORPORATION v. THE OLDHAM, ASHTON, AND 
HYDE ELECTRIC TRAMWAY COMPANY. 


In the Courb of Appeal, on Thursday last week, the hearing of 
the case of the Mayor and Corporation of Hyde v. the Oldham, 
Ashton, and Hyde Electric Tramway Company, Limited, and 
others, was concluded. I> was an appeal against the decision of 
Mr. Justice Grantham, given some 12 months ago, granting the 
plaintiffs an injunction, restraining the defendants from laying 
wires called feeders under the footways in Hyde, for the purpose 
of working tramways which the defendants had constructed. r. 
Justice Grantham also awarded the plaintiffs £100 damages. Mr. 
Cripps, Q C., instructed by Mr. Sydney Morse, London, repre- 
sented the appellante, and Mr. McMorran, Q.C., and Mr. Sutton, 
instructed by Messrs. T. and A. Brownson, solicitors, Hyde, 
represented the respondents, the Hyde Corporation. After a 
somewhat lengthy hearing, the appeal was dismissed, with costa, 
subject to a variation of the injunction made by Mr. Justice 
Grantham. 

. 


COMPANIES’ MEETINGS AND REPORTS. 


ELECTRICAL POWER STORAGE. 


Directors: John Irving Courtenay, Esq. (chairman and managing 

director) ; Sir Daniel Cooper, Bart., G.C. M.G. ; Frederick Green, 

.; Sie James Pender, Bart., M.P. Chief engineer: H. W. 
Butler. Secretary: David Smith. 

Tbe directors, in their report for the year ended May 31, 
1900, state that the profit for the year is £5,309. 4s. 3d., 
and the balance brought forward from last year £554. 129». lld., 
together amounting to £5,863. 17s. 2d. f thie, £243. 1s. Id. 
has been carried to reserve fund and £1,000 to contingent 
fund, and the directors recommend the payment of a dividend 
of 5 per cent. on the ordinary share capital. which will abeorb 
a further £4,362. 8s. 5d., leaving £258. 7s. 8d. to be carried forward. 
The Company's baildinge, plant, tools, etc., have been maintained 
in thorough repair and condition ab a cost of £2,394. 10s. 2d., 
which sum has been provided out of revenue. The directors are 
glad to state thab the demand for the E P.S. batteries increases 
year by year, and the recent extension of the works ie being fully 
utilised. The orders on hand are larger in amount than at any 
previous time, and include several for tramway and power stations, 
the special type manufactured by the Company for this purpose 
having met with the entire approval of engineers. The develop- 
mend of the business has necessitated the introduction of further 
working capital, and a call of £1 per share has been made durin 
the year.on 3,132 ordinary shares on which only £3 per share h 
been previously paid. The directors b to announce the death of 
Mr. FrankjKing, lately a director, and for many years manager of 
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the Company. Mr. King had been in failing health for some con- 
siderable time, and his death in August last removed one of the 
ponen of the storage battery industry. The retiring director is 

r. Frederick Green, who offers himself for re-election. The 
auditors, Messrs. James Meston and Co., chartered accountante, 
also offer themselves for re-election. , | 


BALANCE SHEET. 


ov 
of 


Dr. Liabilities. £ 
Share capital authorised 20, 100 shares of £5 each 100, 500 
Shares issued— 


. 66 founders’ shares of £5 each, fully paid ...... 330 0 0 

15,460 ordinary shares of £5 each, fully paid ..... 77,800 0 0 

3,132 ditto of £5 each, £4 called .............. . . 12528 Q 0 

18,658 90,158 0 0 

Deduct calls in arrear .................. esa ud ; 0 0 

90,108 0 0 

Debentures issued—284 debentures of £100 each... 28,400 0 0 

Sundry creditors ...................... —— 18,873 8 1 
Reserve fund—amount ab credit as por last 

balance-sheet, £9,756. 18s, lld.; added this 
Fear, £243. Is. Id.. VV .. 10,000 0 0 
Contingent fund—amount at credit as per last 

balance-sheeb, £2,000; added this year, £1,000 3,000 0 
Profit and loss account—balance ab credit May 31, 

1899, after paying dividend at 5 per cent., 

£554. 128, lld.; add profit for year, £5,509. 

4s, 3d.; less amount carried to reserve fund, 

£243. 1s. 1d. ; and amount carried to contingent 

fund, £1,000 ............. MER Rem s 4,620 16 1 

£150,002 4 9 

Cr. Assets. £ s.d. 
Patents, good will, eto. .... itis ese. 87,685 0 0 
Building, plant, tools, fixtures, ete., £10,473. 

138. 8d. ; less depreciation written off, £748. 38. 9d. 9795 911 
Stock on hand ab cost or under UR . 2288219 2 
Sundry debtors (lees reserve for discounte and 

doubtful debt) . 2 =.. 138,250 1 2 
Bills receivable ....... 0 ( 408 14 1 
Debentures and shares in other undertakings ...... 740 15 0 
Cash at bankers and in hand... eese 10,309 4 10 

£150,002 4 2 


EDMUNDSON’S ELECTRICITY. 


The third ordinary general meeting of this Corporation was 
held on Friday last ab the offices, Broad Sanctuary-chambers, 
Westminster, S. W., Mr. John R. Wigham, J.P., presiding. 

The Chairman said the report was satisfactory. The profit for 
the year ended March 31 last amounted to £17,260, showing an 
increase of £6,000. During the period under review the capital 
had been increased by the iesue of 9,400 oraa aes m ing 
the total capital £200,000, the full amount authorised. There h 
also been a further small issue of debentures, raising their total 
amount to £75,000. Among the assets was the large item of 
£121,000, under the heading of ‘‘sundry debtors and advances to 
subsidiary companies.” Thead vances to subsidiary companies, which 
formed a large proportion of this item, represented money spent 
in connection with their various companies, in exchange for which 
they were entitled to geb shares or debentures. Since the date of 
the balance-sheet this item had been considerably reduced by the 
transfer to the Company of many of these shares and debentures. | 
The investments, standing at £111,000, had been taken ab actual 
cosb pues their par value being much larger. The Board recom- 
mended a dividend of 6 per cent. on the ordinary shares and the 
same rate on the deferred shares. They pro to write £5,000 off 
the goodwill and to carry forward £4,152. The progress of the Com- 
pany’s stations during the past year had been greaterin nearly every 
case than had been expected. The rapid increase in the use of the 
electricenergy for all purposes had necessitated largeextensions, and 
mos) of their work during the past 12 months had been devoted 
to such extensions. Tbe Board had, however, secured powers for 
several other important towns which were then being confirmed 
in Parliament. Amongsb these were Grantham, Stamford, 
Twickenham, Bishop Auckland, Weybridge, and Redruth. In 
addition, the directors had practically secured a conceasion for an 
electric tramway between Redruth and Camborne, which it was 
propored to work in connection with theCompany’s Redruth central 
electric station. A considerable number of private inatallations 
for ccuntry houses, etc., had been carried out during the year, 
and others were in course of construction. As in last year, addi- 
tional capital was required to meet the Company's extending 
business. and the directors proposed that the capital should be 
increased from £200,000 to £400,000. and they intended to ab once 
issue £100,000 as 6 per cent. preference capital, reserving the 
remainder for issue when required. The Board thought it was in 
the interest of ordinary shareholders that preference shares should 
be issued instead of increasing the ordinary share capital. He 
then moved the adoption of the report and the payment of the 
dividends therein recommended. : ; 

Mr. W. R. Davies seconded the motion, and, after a short 
discussion, ib was unanimously a to. 

The next proposa „That the directors be and 
they are hereby authorised to issue the remaining 20,000 new | 
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shares, or such parb thereof as they shall think fit, either as 
preference shares, ranking in all respecte pari passu with the 6 per 
cent. preferenoe shares above mentioned, or as ordinary shares of 
the Corporation." 

Mr. Davies seconded the resolution, which was agreed tonem. con. 

The resolutions for the increase of the capitel were afterwards 
submitted to wil spe meetings of the ordinary and deferred 
shareholders, and adopted. 


CITY OF LONDON ELECTRIC LIGHTING. 


An extraordinary meeting of this Company was held at 
Winchester House, H.C., on Wedneeday last, when a resolution 
authorising the directors to borrow any sums nob exceeding in 
the whole £400,000 in excess of the amount of the debenture stock 
of the Company outetanding, and the premium payable thereon 
on redemption, was confirmed. | 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Bermondsey.—Tho Vestry invite tenders for the erection of a 
generating station in Neckinger, Spa-road. Tenders by 26th inst. 

Groyden.—The Council invite tenders for the erection of car 
sheds at the Thornton Heath and Brighton-road depóte. Tenders 
by July 18. 

Sheffield. —The Corporation invite tenders for 12 monthe supply 
of transformers. Tenders by 21st inst, Details in our advertise- 
ment columns. 

Beckenham.—The Urban District Council invite tenders for 
Section G, free wiring oentract. Tenders by July 16. Details in 
our advertisement columne. 

Paris.—Tenders are invited for 11 lote of telegraph apparatus. 
Tenders, addressed to Post and Telegraph Department, 103, Rue 
Grenelle, Paris, by 24th inst. 

Manchester. —The Tramways Committee invite tenders for the 
electrical equipment of 150 cars. Tenders by 21st inst. Details 
in our advertisement columns. 

Cardiff.—The Corporation invite tenders for the manufacture 
and delivery of 10 30 kw. transformers. Tenders by 24th inst. 
Details in our advertisement columns. 

Darlington. —The Corporation invite tenders for the supply and 
delivery of arc lamp posts and brackets. Tenders by 28th insb. 
Details in our advertisement columns. 

Southend-on-Sea.— Tenders are invited for the supply and 
delivery of about 1,180 tons of steel girder rails and about 46 tons 
of steel fishplates. Tenders by July 25. 

Birkenhead.—The Corporation invite tenders for constructing 
and erecting a now ear shed in connection with the electric tram- 
ways in Laird-street, Birkenhead. Tenders by July 24. 

Rugby.—The Urban District Council invite tenders for taking 
a lease of their powers under the Rugby Electric Light Order, 
1898. Tenders by Aug. 1. Details in our advertisement columns. 

Algemesi (Valencia, Spain).— The Municipal Authorities 
will receive tenders for the installation and working of the 
electric lighting by July 21. Specifications may be inspected ab 
this office. 

Salford.—The Corporation invite tenders for the supply, 
delito, and erection of lighting cables, tramway feeders, and 

hting. Tenders by Aug. 13. Details in our advertise- 
menb columns, 

Reme.—Toenders are invited by the Marine Department for 
electric lamps for the lighting of ships and arsenals. Particulars 
are to be obtained from and tenders addressed to the above 
Authority by 17th inst. 

Kingston-upon-Hull.—The Corporation invite tenders for the 
electric lighting installation and fittings for the Springhead 
pumping station, near Hull Tenders by 23rd inst, Details in 
our advertisement columns. 

Sunderland.—The Corporation invite tenders for the supply 
and fixing of soal convey OR plant at the electric aL tte pi 
Dunning-street, Sunderland. "Tenders by 27th inst. tails in 
our advertisement columns. 

Algenci (Spain).—Tenders are invited for an installation of 
public and private electric lighting. Specifications are to be 
obtained from and tenders addressed to the Municipal Authorities 
of the above place before Jaly 21. 

Wimbhledon.—The Urban District Council invite tenders for 
supplying and fixing telephones intercommunicating between the 
various buildings forming the isolation hospital. Tenders by 18th 
fost. Details in our advertisement columns. | 

Hall. —The Electric Lighting Committee invite tenders for the 
supply and erection of five bigh-tension continuous-current rotary 
transtormers, with switch gear and accessories. Tenders by 
Woh inst. Details in out advertisement columns. 

Asten Manor.—The Urban District Council invite tenders for 
steam dynamo, motors, switchboard, pipework, storage battery, 

am pe, arc lamps and posts, travelling crane, and wiring. Tenders 
by 24-h inst. Details in our advertisement columns. 

Seiford.—The Corporation invite tenders for the supply, 
delivery, and erection of the overhead equipment for the tramways 
in the borough, exclusive of the steel poles, but inclusive of their 


and £278. Cablee—British 
mile (accepted). 


erection. Tenders by July 16. Details in our advertisement 
columns. 


Southend-on-Sea.—The Corporation invite tenders for the 


supply and erection of boilers and auxiliaries, steam generators 
and switchboard and cranes, feeders and distributors, line equi 


ments, trucks and car equipments. Tenders by July 25. Details 
in our advertisement columns, 

Islington. —The Electric Lighting Committee invite tenders for 
relaying York and other stone and providing new York and other 
stone where n over the conduits and mains, as required, 
during the three years next. Tenders by 25th inst. Full details 
in our advertisement columns. ; 

Mapton.—Tenders are invited for the lighting of Hapton bown- 
ship with electricity from Sept. 1, 1900, to April 30, 1901. 
Endorsed tenders to be sent to Mr. Ed. O'Shaughnessy, clerk to 
Hapton Parish Council, 16, Hammond-terrace, Padibam, by 
81st inst, Full particulars on application. 

Liverpool —The Select Vestry invite tenders for an installation 
of about 100 lighte in connection with the Parish Offices, Brownlow- 
hill. Specification may be seen at the office of Mr. H. J. er, 
vestry clerk, Parish Offices, with whom tenders (sealed and 
endorsed) must be left not later than 19ch inst. 

Blackpool —The Corporation invite tenders for the following 
works in connection with tramways extension : (Section A) trolley 
poles ; (B) cables and trolley wires; (C) boosters and awitchboards ; 
(D) storage battery. Tenders will be received for any one or more 
sections, bub not for part of a section. Tenders by July 23. 

Madrid.—The Spanish Government invite tenders, nob later 
than Aug. 18, for the concession of & system of electric tramway 
lines in Baroelona. Such particulars as have been received may 
be examined on nel application ab the Commercial Depart- 
ment of the Foreign Office any day between 11 a.m. and 5 p.m. 

Russia. —Tenders are invited by the Russian Government not 

later than the 28th prox. for the telephone service of Warsaw, 
St. Petersburg, Moscow, Odessa, and Riga. Such particulars as 
have been received may be examined on personal application ab 
the Commercial Department of the Foreign Office any day between 
the hours of 11 a m. and 5 p.m. 
. Grays.—The Urban Districb Council invite tenders for the 
supply, delivery, and eréction of the following work in connection 
with the electric lighting of the district : (Section A) two Lanca- 
shire boilers and pipework ; (B) two 100 kw. steam dynamos, with 
boosters and balancer ; (C) fuel economiser ; (D) switchboard ; 
(E) bab ; (F) travelling crane; (G) mains and street lamp 
fittings. "Tenders by Aug. 9. 


RESULTS OF TENDERS. 


St. Pamcras.—The Guardians have accepted the tender of 
A. Sweet, at £13. 5s., for electrical firebells at St. Anne's Home. 

Luten.—The Council have accepted the tender of Messrs. 
T. and E. Neville for the erection of electricity works, at £4,881, 

Cheltenham.—The Town Council have accepted the tender of 
Messrs. Collins and Godfrey, ab £1,873, for building extensions ab 
the electric light works. 

St. Pancras.—The Veatry have accepted the tender of the 
Western Electric Company, ab £2 618, for laying additional maine 
in Tottenham Court-road and Euston-road. 

Bermondsey.—The Vestry have accepted the tender of Messrs, 
W. T. Glover and Co. for the supply and laying of mains, con- 
duite, junction boxes, etc., ab £8,134. 7s. 9d. 

Grimaby.—The following tenders have been accepted : Mesers, 
Jhamberlain and Hookham, of Birmingham, for electrical meters, 
and Meesrs. Mackenzie Bros., Edinburgh, for 60 arc lampe. 

Newington.— The tender of the British Insulated Wire Com- 
pany, ab £9,026, has been accepted for the supply and laying of 
insulated electric mains, etc., in certain agreed side streets. 

Stoke-upon-Trent.—The Guardians have accepted the tender 
of Messrs. R. Dawson and Co., Limited, Stalybridge, at £470, for 
the electric wiring of the new cottage homes at Penkhull, includ- 
ing overhead cables. 

Longton.—The Town Council have accepted the following 
tenders: T. S. Bromage, chimney shaft and boiler-house for new 
electric light works ; R. Goodwin, Longton, new workshops and 
stores for electric light worke. 

Leeds.—The Tramways Committe have accepted the followin 
tenders for raising and extending the Hunslet car-sheds : I. Goul 
and Co., Limited, at £3,929. 143., for all trades except ironwork ; 
Clayton, Son, and Co., ab £1,130. 16s. 6d. (subject to approval of 
Council), for ironwork. 

London County Council.—The following tenders have been 
received for the lighting of the Farmfield Reformatory: Oil. 
engine—Bilbie, Hobson, and Co. (Hornsby-Akroyd engine), £257 
(accepted); Priestman Bros., £312. 5s. ; ley Bros., £324, 
Wiring, etc.—Tamplin and Macovskie, wood casing £309. 14e. 6d. 
(accepted), steel tubing £360; Strode and Co., £349 and £373; 
Concentric and General Contract Company, £360 and £440; F. A. 
Glover and Co., £407 and £450; Wood, £484 and £530; E. P. 
Rickson, £678 and 700. Dynamo—Parker and Co., 700 revolutions 

r minute £165 unfixed, 900 revolutions £143 unfixed ; Electrical 

onstruction Company, 620 revolutions, £139 fixed (accepted); 
Silvertown Company, 600 revolutions, £130 unfixed, £136 fixed; 
Siemens Bros., 720 revolutions, £182. Battery—Chloride Com- 
pany, 25 amperes £159, 70 amperes short £183, 60 amperes long 
£327 ; Electrical Power Storage Company, £144, £158 (accepted), 
nsulated Wire Company, £174 per 
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BUSINESS NOTES. 


TRACTION. 


Camborne and Redruth Tramway Bill.—The preamble of this 
Bill has been proved. 


Eeoles.—The Council have decided to advertise for a consulting 
electrical engineer, to advise generally on the electrical equipment 
of the tramways. | 

Nelson.—The Council have decided to give notice to the 
Burnley and District Tramways Company for the purchase of so 
much of the tramways as are in the borough. | 
Swansea —Itb is reported that the first week's running of the 
electric tramcars has been a greab success. No less than 95,000 
passengers have been carried, and this without a single mishap. 

Hull.— During the pasb 12 months the electric trams have 
carried 9 902,104 passengers, the total receipts for the year being 
£42,958. 15s. 4d. The net profit on the trams for nine months 
ending March 31 last was £9,990. 14s. 4d. 


Wolverhampton.—The Tramway Committee are asking for per- 
mission to purchase several plote of land on the Newhampton- 
road in order to widen it for tramway purposes, and to employ an 
assistant borough surveyor to devote his time to tramway wor 

Kirkcaldy.—Considerable purchases of property will be neces- 
gary in connection with the Kirkcaldy tramway scheme. The 
tramway will commence from the weet end of Linktown and 
terminate ab Gallatown. Prof. Kennedy has the building of the 
cars already under consideration. 


. Newport.—The Council have authorised the Tramways Com- 
mittee to accept tenders for rails and fishplates, and agreed to a 
strengthening of the committee by the addition of Alderman 
Moses, Mr. G. H. Llewellyn, and another member of the Electricity 
Committee to assist in the decision as to the system of electric 
traction for the Corporation-road route. 


Dewsbury.—The General Purposes Committee’s last ee 
states that they had supported the British Electric Traction Com- 
pany in their endeavour to preserve the free ase of the intended 
tramway from Cleckheaton through Dewsbury to Ravensthorpe ; 
also that they were seeking an interview with Messrs. E. Fox and 
Sons respecting their proposal for the opening out of Watergate, 
on the bank of the Calder, as a wide public road. 

` Bawmarsh.—A requisition on behalf of the Sheffield and South 
Yorkshire Navigation Company for leave to withdraw their opposi- 
tion to the Urban District Council's Tramways Bill has been 
deposited in the Private Bill Office of the House of Commons. 
The Bill is now unopposed, and has been referred to the considera- 
tion of the committee on N measures in the Commons. 
Id hes already been passed by the House of Lords. 

Newoastie.—At the last meeting of the Town Council a letter 
was read from the secretary to the Potteries Electric Traction 
Company, Limited, who wrote in reply to a communication from the 
Council asking that the tramway system might be continued from 
Newcastle to Trent Vale, on the Trentham-road, that the matter 
had been receiving the consideration of bis Board for some time 
and was down again for discussion at the next Board meeting. 

Stockton Heath.—The Council have passed the following reso- 
lution: '' That ib is desirable that a representation be made to the 
Warringbon Corporation with the view of getting their tramway 
system, subject to satisfactory terms and conditions, extended to 

tockton Heatb, and that 4 committee of the Council, together 
with any representative ratepayer or ratepayers, be appointed to 
wait upon the town clerk of Warrington and confer with him on 
the subject.” 

Wakefield. —At the recent enquiry held by the Light Railway 
Commissioners it was pointed out that a serious obstacle to the 
carrying out of the proposed tramways scheme for Wakefield was 
the narrowness of tbe old bridge (belonging to the county) which 
spans the Calder at the bottom of Kirkgate. The Commissioners 
suggested that a new footbridge should be erected alongside it for 
the use of the public, and that the County Council, the Corpora- 
tion, and the promoters of the scheme should divide the cost. 

Liverpool. — The recommendation of the Tramways Committee, 
t: That a society, to be called the Liverpool Corporation Tramways 
Benefit Society, be established in accordance with rules now sub- 
mitted, and that an addition be made to the wages of every 
employé in the tramways service who joins the society equivalent 
to 33j per cent. of the amount of such employó's subscription to 
the society, and that such addition be paid to the treasurer of the 
society during the pleasure of the Council,” will again come before 
the City Council next week. 


Salford.—The General Purposes Committee on Wednesday con- 
firmed the recommendation of the Tramways Sub-Committee to 
discontinue negotiations with the Manchester Carriage and Tram- 
ways Company for the working of the trams in Salford, Swinton, 
Pendlebury, and Eccles after April 27 next, and also that the 
Corporation work the tramways after thab date by horse traction 
until such time as the arrangements are completed for the elec- 
trical working was considered. They further agreed to advertise 
for tenders for the equipment to carry on the present system. 

Ayr.—An arrangement has been approved of whereby the 
electric power for the tramways is to be given from the present 
generating station in Mill-street ab the cost of production—that 
is, at the rate of about ld. per unit, the price at which it is 
expected the current may be produced a year hence. Mr. A. J. 
Fuller, the electrical engineer, has submitted the following com- 
parative statement, showing a steady reduction in the cost of pro- 
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ducing the current: 1897—output, 190,000 units, cosb 3-6ld. ; 
1898—161,000 unite, cost 2°8d.; 1899—297,000 unite, cosb 2 03d. ; 
1900 — 433,000 units, cost 1°7d. 

Moss Side.—The District Council have asked the Manchester 
Carriage and Tramway Company to discontinue the jumping of 
the cars ab the junction of Raby-streeb and Princess-road, and 
remonstrated on the collection of cara and the behaviour of 
carmen at the end of Princess-road. Ib has been ordered that 
Askham's spring pointe be fixed at the corner of Mose-lane 
East and Raby-street, and that a new cast-iron point be fixed on 
the tramway in Moss-lane West, and that any repairs deemed 
urgently neceesary to the lines in Moss-lane West, Alexander-road, 
and Yarburgh-etreet be forthwith executed. 


Derby.—The receipts of the Corporation tramways during the 
four weeks ended June 23, 1800, amounted to £1,409. 38. 10d., 
being an increase of £151. 16s. 2d. as compared with the corre- 
sponding period laet year. The Tramways Committee have had 
under their consideration the joint reports of the borough surveyor 
and electrical engineer relative to the proposed tramway exten- 
sions. The committee are of opinion that the tramway system 
should be extended, and that electric traction should be adopted. 
The Council have authorised the committee to prepare a scheme of 
electric tramways, and submit the same to the Council for approval. 


Bradford.—The minutes of the Tramways Committee show thab 
the engineer having 5 on the estimated cost of extending 
the electricity cables from the top of Whetley-hill along Toller - 
lane and Duck worth-lane to Ladye Royde Hall and Daisy Bank 
and neighbourhood, and as to the probable annual revenue to be 
derived from customers on such extension, the committee had 
resolved that the engineer be authorised to lay down such exten- 
sion, and also to extend the electricity cables from Duckworth- 
lane along Pearson-lane to ite junction with Allerton-lane, thence 
along Allerton-lane to Four Lane Ende, and thence along Thornton - 
road to the junction of such road with Whetley-lane, to couple up 
with the existing cable ab that point. 


Reading. — The Town Council have 
resolutions: (1) ''That as soon as 5 after the Reading 
Corporation (Tramways) Acb, 1900, shall have received the Royal 
assent the town clerk do obtain prints thereof and forward a copy 
to each member of the Council ; and that the Tramways Committee 
do thereupon consider and report to the Council as to the steps to 
be taken for . execution the powers which will be 
conferred upon the Corporation by the Act." (2) Thab if the 
Court of First Instance should give a decision adverse to the Cor- 
poration in the pending action by the Reading Tramways Com- 

any, Limited, all requisite steps be taken on behalf of the 
Corporation for entering and prosecuting an appeal againsb such 
decision." 

Darlington.—At a meeting of the Darlington Town Council on 
Tuestay it was resolved that the Light Railway Commissioners be 
informed that if the company are nob prepared to carry out the 
whole scheme of light N in its entirety, as proposed by the 
company and supported by the Corporation ab the public edu 
before the Light Railway Commiseioners held in August last, wi 
the modifications thereto which have been subsequently agreed to 
by the Corporation, and which are referred to in the report, the 
Council will consider the expediency of making an application for 
a new order at an early date. It was also agreed that the bram- 
way company should forfeit a sum of £5 to the Corporation for 
every day after the expiration of the period for completing the 
tramways until such lines be completed, if the company carry out 
the work. 

Dundee.—On Tuesday considerable commotion was occasioned, 
says the Glasgow Herald, by the report that ib had been found 
impossible to bring north the new electric cars which have been 
manufactured in England for Dundee, The cars were railed 
several days ago, but after completing part of the journey the train 
wbich they were being conveyed in was stopped, it having been 
learned in the interval that the cars, wbile able to pass under the 
English railway bridges on account of their span being sufficient! 
high, would be likely to collide with the bridges on the No 
British Railway system, over which ib had been arranged they 
should pass. Ib is stated thab the bodies of the cars may have to 
be taken off the bogies and rebuilt on their arrival at Dundee. 
Meanwhile it is understood they are standing at one of the janc- 
tions on the Midland Railway. 


Birmingham. — The report of the Judicial Sub-Committee, 
adopted on Tuesday, stated that the three months’ trial which was 
agreed to be given to the new loop line in the Old-equare expired 
on Monday, July 2. In his report the chief constable stated thab 
special attention had been given to the Old-equare during this 
period, and it had been found that two cars could be loaded at the 
same time without causing obstruction, thus preventing a great 
deal of congestion of tramcars and passengers which constantly 
occurred under the old condition. The cars kept much better 
time, and altogether the new arrangement had proved highly 
satisfactory. The sub-committee recommended that the Public 
Works Committee be now asked to take up the old metale and 
repave the Old square in accordance with the arrangements made 
with the Aston Tramway Company. i 

Isle of Man Tramways.—The petition of a creditor of the Isle 
of Man tramways to have a liquidator appointed and the company 
wound up compulsorily was to have come by adjournment before 
Sir James Gell on Tuesday. The directors had, since the appoint- 
ment of an interim receiver a month ago, approached many of the 
largest creditors, with, they thought, satisfactory results. Aboub 
£150,000 was required to meet the most pressing claims, and they 
had reason bo hope that if the shareholders could be induced to 


passed the following 
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subscribe £50,000 more the balance could have been found, and 
the company saved from compulsory liquidation. The Financial 
Times states that on the 11th inst. the petition for the compulsory 
winding up of the Isle of Man Tramways and Electric Power Com- 


pany, Limited, came on for hearing in the Manx Chancery Court. | 


e order was nob further objected to by the new directors, who 


had been unable to make arrangements to place the company on | 


a satisfactory financial position. Mr. W. H. Walker was appointed 
liquidator. The directors suggested that Mr. Edward Martin 
should be appointed with him, but ib was pointed out that Mr. 
Walker would later on be acting as receiver for the debenture 
holders on a separate undertaking, and Mr. Martin’s name was 
withdrawn. l 

Glasgow.—The tramway accounts were approved by the Corpo- 
ration last week. The Chairman, in presenting the same, said 


the revenue for the year was £469,000, being an increase over the f 
of electricity, has been issued. 


Tbe working expenses of horse traction 

ad been 8 81d., as againsb 6:261. for electric traction. In other 
words electric traction had cosb 24d. per car mile less. Then the 
receipts from the electric traction cars had been 14d. per car mile, 


previous year of £30,000. 


while from horse traction they had only been 11:30d. per car mile, 


or 24d. in favour of electric traction. If the cosb of the working 


of the whole system by electric traction was in the same ratio as 
: Broughty Ferry will not ad present bé proceeded with. 


the small 


pari they were working now, and ho was convinced thab 
id would be 


fairly might assume, that the passengers would also increase to 
such an extent as would give them an increase of 24d. per mile, 
that meant an increase of £230,000 per annum, lees the amount 


estion the more thoroughly were they convinced that when 


and they had a good deal more to borrow. 
Folkestone. —The Tramway Special Committee of the Corpora- 


tion have resolved that the routes previously approved be adhered |: 


to, with the exception that there be substituted for proposed route 


No. 6 (Bouverie-road East, Bouverie-road West to Grimstone- | 
avenue, Grimstone avenue to Shorncliffe-road) a line from the town |: 


hall westward along Sandgate-road to the boundary of the urban 


districb ab the top of Sandgate-hill. The town clerk has been 


authorised to inform the clerk of the Cheriton Urban District 
Council of the steps now being taken by the sub-committee, and 
to approach the Urban District Council of Sandgate and the 


South-Eastern Railway Company upon the subjeot. of 55 5 


Folkestone system of tramways ab the top o 
Sandgate-hill with the existing tramway of the South-Eastern 
Railway Company in Sandgate. Ib was also resolved thab the 
sub-committee is of opinion that the system for supplying current 
for working the tramways should be other than the overhead 
system, and that the routes adopted be amended by including that 
ortion of Dover-road between a point opposite Bellevue-street and 
ndezvous street, and also so much of Foord-road as lies between 
the junction therewith of Grace-hill and Tontine-street, aud that 


up the pro 


the proposal to lay tramways along Kenb road and Bradatone-road |: 


be nob carried out. The services of a consulting engineer are to be 
obtained to assist this sub-committee, in conjunction with the 
borough engineer, by advising as to the 
pro scheme of tramways. The Gener 
recently resolved that the 

requested to take into consideration the question of negotiating 
with Lord Radnor for the laying of tramways along the Lower 
Sandgate-road to the boundary betweén the urban districts of 
Folkestone and Sandgate, and forming there a junction with the 
tramway of the South-Eastern Railway Company, 


Govan.—The following arrangement has been arrived ab with 
regard to the conversion of the tramways: (1) the lines belonging 
to the burgh of Govan to be converted for overhead electric 
traction so as to be worked as one system with the Glasgow 
tramways ; (2) the lease of the Govan lines to the Corporation to 
be extended for 21 years after the termination of the existing 
lease—viz., to 1935; (3) the conditions of the existing léase to 
remain in force, except as modified by the new agreement; (4) 
the Corporation of Glasgow to carry out the work of converting 
the lines (including the renewal of the permanent way, the laying 
of ducts and cables, the erection of overhead work, etc.), findin 
the capital therefor, which they would redace by a sinking fun 
of their own, and to undertake to maintain the whole lines, cables, 
and overhead construction, and leave them in good working order 
at the termination of the extended lease, but the lines and all 
overhead electrical construction in the streets to be and remain the 
property of the Govan Commissioners during the whole period of 
the extended lease ; (5) the Corporation to continue to pay interest 
and sinking fund upon the capital sum expended by the Commis- 
eioners under the existing lease till the termination of the extended 
lease ; (6) the Corporation to pay all owners’ assessmente on the 
Govan lines as from the date when theee are worked by electricity ; 
(7) the aig eee to have power to sublet or to alter the existing 
tramway dej ôb in Govan, and not to be under obligation to restore 
the existing buildings at the end of the lease, provided they leave 
buildings equal in value to those now on the ground, but the 
other obligations as to payment of feu-duty, etc., nob to be affected ; 
(8)the Corporation to agree thatthearrangement made in December 
last with the engineers and boilermakers as to the height of trolley 
wires should be applicable to Govan, or, ab the option of the 
Commissioners, that the eide-pole construction should be adopted 
in Govan-road between Linthouse and Cessnock, so as to leave one 
side of the road open; (9) all fares, tolls, and charges le 


Purposes Committee 


less, ib meant a saving on the present mileage of | 
£115,000 per annum, less the additional sinking fund on capital. 

Oa tbe other hand, if they eould assume, as he thought they | 
; intend to apply for an order to supply the district with electricity. 


robable cost of the | 
mways Special Sub-Committee be: 
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the Corporation within Govan to be ab the same rate as those 
charged generally within the city ; (10) the Corporation to give & 


satisfactory through service of cars from Govan to the city. 


LIGHTING. AND GENERAL, 


Lancaster.—The profit of the electricity department for thé 
year is £420. 188. 

Neath.—It is proposed that the Council apply for an electric 
lighting provisional order. | 

Batley.—The Town Council have obtained sanction to a loan of 


| £22 231 for electrical works. 


Darlington.—The Town Council have decided to advertise for 


an electric lighting engineer. 


Accrington.—A circular, with form of application, for the supply 
Buxton.—Mr. Leeming, of Blackburn, has been appointed 


assistant engineer to Mr. Calvert. 


Long Eaton.—Mr. Crowther, of Wallasey, has been appointed’ 
consulting electrical engineer to the Council. 
Broughty Ferry.—The scheme for the electric lighting of 


Invernoss.—In consequence of a petition from 


pepe the 
Council have agreed to abandon the electric lighting scheme. 


New Malden.—The Surrey County Electric Lighting Company 


Warwick —The British Electric Traction Company intend to 


spent on working expenses. The more they had considered the |. apply for a provisional order for lighting the town with electricity. 


m.—The Corporation’s offer to buy the Midland 


u Í Leamingto , 
electrio traction was in operation all over the city it would be an |, Electric Light Company's undertaking for £17,000 has been refused. 


undoubted success. They had borrowed during the year £345,000, |. 
applications for a borough electrical engineer at a salary of £250 


Gloncester.— The Electric Light Works Committee will receive. 


per annum. 


| London Gaszette.—The estate of J. E. Stott, Huddersfield 
‘(trading as James E. Stotb and Co.) has been released from 
"trusteeship. i 


Richmond (Yorks). —The North British Electric Light Compan 
‘intend to apply for a provisional order to supply Richmond with. 
ielectrio light: | 
„ QOhesterfield.—In view of the large demand for private lighting 
“ft has been decided to postpone the question of street-lighting 
with arc lampe. | 
Aston Manor.—The Urban District Council have accepted Mr.“ 
G. H. Jack's estimate of £1,791 for the electric lighting of the 
Witton Hospital. 
. Harwood.—A syndicate intends to apply for an order to supply 
electricity within the urban districts of Rishton, Greab Harwood, - 


and Clayton-le- Moors. . 
Limerick.— Mr. Cowen held an enquiry on Wednesday into the 


‘application of the Corporation for sanction to a loan of £20,000- 
for electric lighting purposes. eh 
Blairgowrie.—A committee is considering the intended applica- 
tion of the North British Electrical Supply Company to supply’ 
electricity within the district. 

^ Woodford.— The County Electricity Supply Company intend to 
apply for a provisional order to supply electricity in Woodford, 
. Wanstead, afid Buckhurst Hill. | 
„ Nantwich.—Tbe Council's Electric Lighting Bill for à provisional | 
‘order having received the Royal assent, the surveyor is preparing 
aa map showing the lighting area. : 

„ Smoke Nuisanoe.— On Monday at Blackpool the town clerk 
was fined 10s., or 14 days, for allowing thick smoke to issue from 


the Corporation electricity works. | 
Pudsey.— The District Council have decided to oppose the 
Northern Counties’ Electric Supply Company's proposal to supply 
‘electricity in the Padsey district. 

* Bradford.—Further progress has been made with the proposed 
'acquiremenb of a loan of money foc the instalment of the electric 


digh in the Bradford Workhouse. 


; Peterhead.—The National Telephone Company have agreed to 
the stipulations laid down by the Council in regard to the erection 
of a line of poles on tbe South - road. | 
. Salford.—The resolution with regard to the constitution of the 
Electric Lighting Committee, mentioned in our last issue, was 
defeated lasb week by 29 votes to 12. 

' Wolverhampton.—The Lighting Committee are about to ask 
the Council to agree to a reduction of their charges for the supply 
of electricity for lighting and energy. 

| Orewe.— The question of borrowing £10,000 for electric lighting 
extensions has been referred back, with a recommendation that 


the extension scheme be nob proceeded with. 
St. Andrews.—A special committee has been appointed to con- 
rider the intended application of the North British Electricity 
Supply Company to supply electricity within the burgh, 
Warrington.—The building strike is delaying building opera: 
tions at the electric lighting station. Ib is therefore not likely 
that the works will be completed as early as anticipated. 
Tonbridge.— The Electric Lighting Committee have recom- 
mended that Mr. Hammond’s report on electrical eupply should 
be printed, but the matter has been deferred for a month, 
Consett.—The Northern Counties’ Electricity Supply Company 
intend to apply for an order for the district. Some members of 


vied by. the Council are in favour of obtaining an order themselves. 
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Whitechapel —The Distrieb Board have decided to spend a 
further £44,670 in the supply of electricity in the district. 


Matleck Bath.—The Urban District Council have decided to 
oppose the North British Electric Company’s application for a 
provisional order to supply power io Matlock Bath district. 


Partnership. -Mr. John M. Henderson has assumed his son, 
Mr. John M. Henderson, jun., as a partner. The business will be 


carried on in future under the style of John M. Henderson and Co. . 


Croydon. —The salaries of the officials in the eleotricity.depart. 
ment have been raised all round, that of the borough electrical 
engineer to £450, with annual incremente, till £600 per anaum is 

Eastern Extension, Australasia, and China Telegraph Co. — 
The directors have declared an interim dividend for the quarter 
ended March 31 of 28. 61. per share, tax free, payable on the 
14th inst, f 

Crieff.—The North British Electricity Supply Company intend 
to apply for a po order for power to supply electrical 
energy for public purposes witbin tbe area of the Crieff local 
authority. BL 

Helensburgh.—The Burgh Commission intend to oppose the 
proposed application of the North British Electricity Supply Com. 
pany for power to supply energy within the jurisdiction of the 

authority. : 


Derby. —The sum of £850 has been granted by the Town Council 
for laying electric lighting ‘mains to the infectious diseases hos- 
pital, and application is to be made for sanction to the borrowing 
of that amount. 

Bromiey.—The Council have confirmed a notice by the Foots 
Cray Parish Council under the Act of 1882 as to the echeme for the 
electric lighting of Foots Cray, lower borough of Chislehurst, 
Sidcup, and part of Bexley. | : 

Globe Telegraph and Trust Co.—The directors announce a 
dividend of 4s. 6d. per share on the ordinary shares, making, with 
the previous distributions, a total dividend for the year of 5j per 
dent., carrying forward about £950. A 

Kelso.—Ab a meeting of the Burgh Commissioners on Tuesda 
ib was stated that if the price of lighting bed andy. sieh 
a resolution would be brought fo that the Commissioners 
adopt a scheme of electric lighting. 

Berkhamsted.—The North British Electricity Supply Company 
intend to apply in December for powers in the district under the 
juriediction of the Council. The question will come before the 

rban District Council next month. ! 

London County Conmeil.—Ab the usual weekly meeting of the 
Council on Tuesday it was agreed to lend the Fulham Vestry 
£50,519, the Islington Vestry £8 579, and the Shoreditch Vestry 
£21,905 for electric lighting purposes. 

Nowington. —The salary of Mr. Blaikie, resident engineer, has 
been increased by £50 per annum, on the understanding that 
Mr. Blaikie remains in the service of the Vestry and their 
successors for a period of two years at this salary. 

Camborne.—The North British Electric Light Supply Company, 
whose headquarters are at North Shields, intend to apply for a 
provisional order authorising them to supply electric light for 
public and private purposes for the urban district of Camborne. 

Pontefract.—The North British Electricity Supply Company 
intend to apply for a provisional order to supply electrical ener 
to the borough. The clerk has been instructed to report as to the 
steps to be taken by the Council to give such supply themselves. 


Largs.—The North British Electric Supply Company, South 
Shields, intend to apply for a provisional order authorising them 
to supply electrical energy to the bargh. The Commissioners 
have resolved to ask for further particulars before taking any 
action. 

Sewerby Bridge.—Tho North British Electricity Supply Associa- 
tion intend to apply for a provisional order for supplying electrity 
within the area of the District Council, who have during the 
present session of Parliament received a provisional order for the 
some purpoee. 

Chiswick.—The Chiswick electrical lighting company are pre- 
pared to wire the new town hall free of charge, the installation to 
remain the property of the company for 10 years ; the charge for 
current to be ab the rate of 6d. per unit. The wiring of the 
building will coat £500. 

Direet United States Cable Co.—The directors announce a final 
dividend of 3s. per share and a bonus of 2s. per share, peyan 
3lad inst., making, with interim dividends, 34 per cent. tor the 
year ended 30th ult., and £10,000 is placed to reserve fund account 
and about £3,700 carried forward. . 

Gomersal.—The North British Electricity Supply Company and 
the Northera Counties Electricity Supply Company intend to 
apply for provisional orders authorising them to supply electrical 
energy in the Council's district. The matter will shortly be brought 
before the Council for consideration. 

Spalding. —The United Electric Light and Traction Company, 
Limited, have served a notice on the Urban District Couneil of 
their intention to apply to the Board of Trade for a provisional 
order authorising them to Pippi eee iiy for public and private 
purposes within the area of the Council. d E 

Cupar-Fife.—-The Lunacy Board have adopted the report of 
Bailie Mackenzie, Edinburgh, which states that the estimated cost 
of the introduction of the electric ligh system ab the asylum 
at B field was £3,060. Estimates for the introduction of 
electric lighting into tbe asylum are to be obtained, 


, 


` Browett, Lindley, and Co.—We learn that Messrs. Browett, 
Lindley, and Co., of Patricroft, Manchester, have recon opened 
a London office ab 6, Old Queen-street, Westminster, S. W., under 
the supervision of Mr. Thos Browett. The general correspondence 
will still be carried on from the works in Manchester. j 

Lytham and $t. Annes —Tho Council have decided that 
inasmuch as the St. Annes Land Company refused to allow the 
Council to retein the portion of land intended for the site of the. 
electricity station, the whole plob be given up. Electric lighting 
mains are to be laid along. Victoria road and Fairhaven - road. 

Crompton and Ce, Limited.—The directors will recommend 
ab the approaching general meeting a dividend at the rate of 
9 cent. per annum for the half-year, free of income tex, 
makin g with the interim dividend paid in January last 7j per 
ane for the year. A sum of £12,000 will be added to the reserve 

und, 

Appointments Vacant.—The Co tion of Darlington invite 
applications for the appointment of borough electrical engineer.— 
The Ilford Urban District Council are prepared to receive applica- 
tions for the appointment of a clerk of worke for their electric 
light station and cable-laying. Full particulars will be found in 
our advertisement columns. 

Northampton Institute. The engineering day courses in 
mechanical, electrical. and horological engineering will be started 
on Monday, Oct. 1, 1900. Entrance examination on Wednesday 
and Thureday, Sept. 26 and 27. Particulars of the courses can 
be obtained on application at the office of the institute, or to the 
principal, Dr. R. Mullineux Walmaley. 

Perth. —Ia connection with the application of the National 
Telephone Company, Limited, for permission to erect poles and 
wires along the road from Bridge of Earn to F d and 
Invermay, the Standing Sub Committee has granted the permis- 
sion on the conditions embodied in the existing agreement between 
the District Committee and the company. e company has also 
been granted permission to erect telephone poles and wires along 
the 1 leading from Cherrybank to Dupplin on the same 
conditions. * ö i 

Stranraer.—The Town Council on Monday evening bad under 
consideration a notice from the North British Electricity Supply 
Company, South Shields, of inteotion to apply for a provisional 
order whereby it was proposed to supply electrical energy for 
public or private purposes withia the burgh. Satisfaction was 
expreesed at the intimation, and more especially in view of the 
recent announcement of the Stranraer Gas Company raising the 
price of gas from 4s. 7d. to 5s. per 1,000ft. The communication 
was remitted to the Lighting Committee. 

Fire.—With regard to the fire which occurred at the British 
Insulated Wire Company’s works ab Prescot late on Tuesday, we. 
are informed that the occurrence was of a comparatively trivial 
nature. A drum of cable in the drying oven caught fire and was 
quick y extinguished by the ficm's own fire brigade. Tbe damage 

one to the buildings was almost negligible, but a good many 
drums of cable in course of manufacture were spoiled by smoke 
and water. The whole factory was working as usual on 
Wedneeday, and no inconvenience will be caused to customers, 
except those for whom the damaged cables were being built, and 
in this case it will only mean a few days’ delay. 

Batb.—Tho Electric Lighting Committee have resolved that 
local wiring contractors be requested to have their business pre- 
miees or private houses wised and connected to the mains. Any 
wiring contractor so connected who engaged a canvasser to be 
employed for canvaasing for electric lighting to be allowed a com- 
mission of ls for every 16-c p. lamp wired, according to the 
Corporation regulations, by such contractor, and connected by the 
authority in private houses during each quarter. A committee 
has been aeked to consider the possibility of the Corporation 

utting in fittings on the understanding that they should be paid 

or ab so much per quarter, or a certain sum added per unit 
consumed. 

Stock Exchange. —The Stock Exchange Committee have ordered 
to be quoted in the official list Edison and Swan United Electric 
Light Company, Limited, provisional certificates for £100,000 
5 per cent. second debenture stock. Applications have been made 
to the eommittee to appoint a special settling day in, and to grant 
a quotation to, the Axminster and Lyme is Light Railway Com- 
pany, shares of £10 each ; Babcock and Wilcox, Limited, ordinary 
shares of £l each and preference shares of £1 each; and the 
Metropolitan Electric Supply Company, Limited, further issue of 
£125,000 34 per cent. mortgage debenture stock. The committee | 
have further been asked to allow the British Aluminium Company, 
Limited, 20,000 7 per cent. cumulative preference shares of £10 
each, fully paid, Nos. 1 to 20,000 (renewed application), to be 
quoted in the official list, 

Birmingham.—Aba meeting of the Electric Supply Committee 
on Wednesday & report was received from the engineer with 
reference to the recent interruption ia the electric service in the 
centre of the city. The delay was caused, ib was stated, by a 
defect which was inseparable from the system upon which some 
of the older mains were laid, and it is with a view to preventing a 
recurrence of the inconvenience that these mains are being relaid 
upon an improved principle. It was aleo announced that the 
Lord Mayor, acting with the informal concurrence of the com- 
mittee, had purchased the site of the old General Hoepital for the 
purposes of the de ent, The action of the Lord Mayor was 
approved. Ia making the purchase the committee had in view 

e growth of the electric supply undertaking, and the possible 
needs of a central station in connection with the local tram 


THE ELECTRICAL ENGINEER, JULY 13, 1900. 


Lianelly.—The contract for the eleotric installation at the Old 
Castle Works has been let to Messrs. J. C. Howell, Limited, elec- 
trical engineers, Llanelly. The plant to be laid down will be of 
the most modern type, and will complete in about a month's 
time. The installation will include 12 arcs and about 300 incan- 
descent lampe. 

New Iesue.—The United River Plate Telephone Company are, 
making an issue of 23 361 5 per cent. cumulative erence shares 
of £5 each, at par. The prospectus states that the growth of the 
company’s businees calls for extended alterations in its plant at 
Buenos Ayres, for which purpose the present increase of capital 
is chiefly required. - l 

Lewes.—At a recent special meeting of the Town Council it 
was reported that the whole matter of the transfer of the electric 
lighting order had been dealt with; the coste—£550—paid over 
by the company, and the dseds and agreements duly completed. 
Great satisfaction was expreseed ab the conclusion of thie long and 
troublesome transaction. 

Streud.—The United Electric Light and Traction Company, 
Limited, intend to apply to the Board of Trade on or before 
Dec. 21 next for a provieional order authorising the supply of 
electricity for public and private pur in this district, The 
Lighting Committee are discussing the action the Urban District 
Council should take in the matter. 

Bournemouth. —The Guardians are in favour of establishing 
electric lighting io the. workhouse upon the lines of a report 
received from Mr. George R. Peers of Manchester. The eetimate 
is £1,610, and they have decided to refer the matter to the House 
Committee. In the meantime Mr. Peers has been asked upon what 
terms he would prepare plans and specifications. 

Bermendsey.—The Vestry have re-olved to apply to the London 
County Council for a loan of £4,500 for the purchase of the 
Hanover Arms beerhouse, which stands on a part of tho eite in the 
Neckinger required for the generating station, and to apply to tho 
County Council for a loan of £21,000 to defray the cost of erecting 
a dust destructor and a chimney shaft, and also of laying mains. 


Thornhill.—The Northern Counties Electricity Supply Com. 

oy, Newcaatle-on-Tyne, intend to apply to the Board of Trade 

r & provieional order to eupply electricity in the Council's area. 
The Council have asked the company to submit, in writing. a 
draft of the proposed measure which they songht to have passed, 
and then meet the Council at Tbornbill ab their next monthly 
meeting. 

Wakefleld.—Mrc. H. Percy Boulnois has held an enquiry into 
the application of the City Council for sanction to borrow £25,000 
for electric lighting purposes. Mr. Blackmore (city electrical 
engineer) explained thab it was intended to duplicate the mains in 
various parts of the city, and to lay down additional plant capable 
tig Mdb ying 25,000 8-c.p. lamps, and 60 arc lamp: for strest- 

ng. 


Eastern Telegraph Co.—The directors announce that the 
accounts show, after payment of the interim dividend of £1. 5s. 
per cent. on the ordioary stock to Dec. 31, a balance available 
sufficient to pay a final dividend of £1. 5a. per cent. and a bonus 
of £2 per cent., both tax free, on the ordinary stock, payable on 
the 19th insb., making a total distribution of 7 per cent. for the 
year ended March 31. 

B-adford.—I: is suggested that the Corporation should extend 
the electric lighting cables (at an estimated cost of £2,300) to Daisy 
Hill for the supply of electricity to Mr. Illingworth'e residence, and 
to other property in the district) Ab the apecial meeting to be 
held on July 17 & resolution will be proposed to empower the 
Electricity Committee to borrow £110,000 for electric station plant 

mains extensions. | | 

Banbury.—The Banbury and District Electric Supply Com- 
pany, Limited —4 company which has been formed by the Elec- 
trical Distribution Company, Limited, for the working of the 
order applied for for the borough—intend to apply for a pro- 
visional order in the coming session. This is only a precaution in 
case of any interference with the passing of the Confirmation Bill 
now before Parliament. 

Stockton. —Mr. Ford (gas manager) has been requested to 
submit to the Town Council an estimate of the cost of extending 
several electric light mains, and to ascertain the probable number 
of new customers. The Rural Distriob Council is to be approached 
with a view of obtaining theic permission to lay the electric light 
main in the districts of Norton and Hartburn should the inhabi- 
tants of those townships make application for a supply of 
electricity. 

Falkirk. — Notices have been received both from Edmundeon’s 
Electricity Corporation, Limited, and the United Electric Light 
and Traction Company, Limited, of intention to apply for a pro- 


vieional order authorising the supply of electricity for public and 


private purposes within the Council’s area. The Council have 
decided to oppose any application for a provisional order, and 
to remit the matter to the Lighting Committee for further 
consideration. E 
City of London.—A. Select Committee of the House of Lords, 
ded over by Earl Rosse, have proved the preamble of the 
ill promoted by the Charing Cross and Strand Electricity Supply 
aed press to establish a generating station ab West Ham to 
l ty to the City of London. The Bill 


enable them to supply elect 
has already House of Commons. The Lords’ amend- 


ment bo the City of London Electric Lighting Company's Bill have 
been agreed to. 

Reehdale.—The Electric Lighting Sub-Committee have 
to lay the requisite cable to supply electric light to the new 
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school ab Heybrook, provided the School Board would to 
take the supply for at least three years. The cxmmiMes Dore to 
start the new electricity works in the course of perhaps a couple 
of months, and when the works have been handed over to the 
8 in working order a separate electricity committee will 
probably be formed. 


Castle Doningten. —It is proposed by one of the largest electrical 
engineering firms in the country to utiliee the water ab 
King’s Mille, Castle Donington, in the construetion of an cal 
plant, by means of which ib is intended to supply Castle Donin 
and the neighbouring towns with the electric light. It is estimated 
that a force of 500 h. p. is being wasted at the mills, and that oce 
the necessary plant is installed the cost of maintaining the works 
will be comparatively small. 

Skipton.—Notice has been received by the Urban District 
Council from two companies that they roposen seoking power) in 
the ensuing session of Parliament for the supply of electric light. 
ing in Skipton. The Council has now decided, in accordance with 
a promize made to the ratepayers“ during, the recent gasworks 
controverry. that the time has arrived whea a Bill should be pro- 
moted in Parliament empowering the Council to manufacture and 
supply electricity within the township. . 

Rugby.—At the last meeting of the Urban District Council, a 
letter was read from the Northern Counties Electricity Bapply 
Company with regard to an electric supply for Rugby, suggesting 
that representatives of the Council should meet members of the 
company and exchange views with them. The Clerk said he had 
replied referring the company to the advertisements the Council 
had inserted in certain papers, stating that the Council were 
prepercd to receive tenders for leasing their powers. 

Blackburn.—At last week's meeting of the Town Council the 
Parliamentary Committee resolved that, in view of powers being 
obtained by the Corporation by the Bill to be promoted in the 
next session of Parliament for the exteneion of the area of supply 
for electricity purposes, it be an iosbruction to the town clerk to 
serve formal notice upon the local authorities of the sanie 
districts—namely, Livesey, Witton, Wilpshire, Pleasington, án 
Rishton—of the intention of the Corporation to apply for such 
powers in accordance with the provisions of the Electric Lighting 
Act, 1882. Í 

Trewbridge.—Mr. D. Stevenson has been asked to inspect the 
town and prepare a report giving information as to the system of 
lighting most suitable, to report on suggested siter, the first cost 
of work, probable cost of maintenance and income, the most 
suitable area to commence with, and the question of refuse 
destrüction.. Edmundson's Electricity Corporation, Limited, 
have given the formal statutory notice on behalf of the Urban 
Electric Supply Company, Limited, that er intend to apply 
to the Board of Trade for a provisional order for electric ligh 
in the urban distriot of wbridge, for confirmation the 
parliamentary session of 1901. * 

h 
J. Burs p. 


Cardiff.—At a recent meeting of the Electrical and 

Committee of the Cardiff Corporation, Mr. H. 

expert appointed in connection with the recent action, the Cor- 
poration v. Ferranti, to inspect the engine (300 kw. Ferranti 
alternator), reported that the alternator ab the electricity works 
had been finished and adjusted to his entire satisfaction, the 
engine and thé'whole of the work decided to be done under the 
terms of settlement having been oarried out. The engine was 
ready to be taken over by the Corporation. Mr. Appelbee, the 
resident engineer, said the engine worked well and ss torily, 
and could be taken over now. The committee thereupon decided 


to do so. 

Hastings —The Town Council have agreed to the extension of 
several mains at a total cosb of £1,232. 93. 7d., which is to be 
raised by loan. To effect a saving in the electric light works, it 
has been resolved to discontinue the Waterworks- station and 
to remove a part of the plant to the East-street station. The 
remainder of the plant is to be dis of. The balance-shees in 
connection with the electricity department for the year ended 
Dec. 31 last was presented at last week's Council meeting. In 
moving its adoption, Councillor Dr. Alfrey said, although they 
paid rather a large sum for works, he was glad to say ther 
£200 or £300 to tho good, notwithstanding thab they had redu 
the price, while coal had advanced in price. 

Sheffield. —The city surveyor has reported to the Electric Light 
Committee that he has now taken oub and removed the whole. of 
the concrete foundation for the new alternator ab the electric 
light works, and has found the work to be of a worse character 
than he had anticipated, and that consequently the action of the 
committee in ordering the work to be taken out and removed has 
been justified by subsequent events. Mr. S. E. Fedden is to be 
appointed chief engineer and manager of the electric supply 
department, and to be solely responsible to the committee fur the 
same. The wjriüg and fittings department and depart- 


ment and factory will remain under the commercial manager, who 
is to be the hésd of the clerical staff, under the direction of the 
chief engineer aud manager. 


Walsall.— Th electric mains are to be extended from “she 
generating station along the Pleck road as far as Bescob, and two 
transformers provided, at a total estimated cosb of £5,178. A 
3 heres been dere n the Local 5 
Board s t proposed er sanctioning lean 
£15,000 until the sites for the transformer stations have 
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demand there is for the current, and that the delay in carrying 
out the new works is likely to rouy interfere with the Corpo- 
ration complying with their statutory obligation to supply current. 
- Brighton.—Ab a recent meeting of the Town Council ib was 
stated, with regard to the demand for arc lampe, that the com- 
mittee received continual applications from ous districte for 
small sections to be lighted with the arc lamps; and they: were all 
given the same reply—viz., that it was nob deemed advisable to 
t the request at present. The present system of incandescent 
ts was so satisfactory that the committee did not consider it 
expedient. yeb to make any change. Upon an enquiry why the 
committee were accepting a tender for the supply of incandescent 
lamps at le. 33d. per lamp, when they had tenders at 6d. and 9d., 
id wae explained that the lamps were subjected to certain tests, 
and it was found that the more expensive lamps gave the required 
resulte more economically than the cheap makes, and were beyond 
question the chea pet. 

Walton on-Naze.—The electric light has made great progress 
during the last two years. Messrs. G. E. Taylor and Co., of 
Lombard House, George-yard, E.C., electrical engineers, were 
the contractors for the electric work recently done ab the pavilion, 
as also for tho further preparation for electric lighting and cooking 
ab the Café Chantent, A number of 16-c.p. and 32-c.p. lamps are 
fixed on the stage and the auditorium. Ab each side of the stage 
provision has been made for use in the wings for one plug of 
200 c.p. for stage effects. All the offices are lighted by electricity, 
as also the staircase. The lighting of the outside includes bwo 
lampe at each end of 16 c. p. each. Ab each of the four corners are 
three-light brackets for 32-c.p. lamps, a total of 384 o.p. for the 
illumination of theee corners. Thesystem of wiring is lead-covered 
twin wire, which is arranged so that there shall nob be joints in any 
circuit. All the brackete, which are of pretty design, are of 
copper. The consulting engineer has been Mr. G. L. Adden- 
brooke, and Mr. H. Dawkins, the representative of the con- 
tractors, has had charge of the whole of the contract and works. 
| Beokenham. —The Electric Lighting Commibtee's report, 

adopted at the last meeting of the Urban Distriob Council, 
contained the following items: A letter from the Local Govern- 
ment Board sanctioning a loan of £7,000, repayable in 10 years, 
for the wiring of houses was submitted. Instructions were given 
to the engineer to prepare a form of specification and tender. A 
telegram was submitted from the Britieh Insulated Wire Com- 
pany, Limited, agreeing to the scheme of free wiring seb out in 
the Council's memorandum of April 25, 1900. The clerk was 
directed to prepare a supplementary contracb embodying the 
free-wiring arrangement and other matters. The officers were 
Instracted to draft a form of circular to enable the contractors to 
‘proceed with the canvassing of householders. The committee 
recommend that in connection with the loan for free wiring, Mr. 
Reginald P. Wilson, consulting electrical engineer, be retained to 
supervise and be responsible for the proper execution of the wiring, 
and that he, in conjunction with the surveyor, be instructed to 
prepare the necessary specifications, and obtain tenders for the 
wiring. The engineer was instructed to prepare specifications 
and invite tenders for transformer stations." | 

New Companies.—The following new companies have been 
registered : Premier Electric Lamp Company, Limited, with a 
capital of £100,000 in £1 shares, the object being to acquire the 
business of the old company of the same name and extend the 
same, and to carry on the general business of an electric light and 
power company, ebc.—South Lancashire Electric Supply Com- 
pany, Limited, with a capital of £10,000 in £1 shares, the object 

ing to carry on in South Lancashire or elsewhere the business 
of electricians and suppliers of electricity for the purposes of 
light, heat, motive power, and otherwise, — Lewisham and District 
Electric Supply Company, Limited, with a capital of £10,000 in 
£1 shares, the object being to carry on at Lewisham, S.E., and 
elsewhere the business of an electric light company in all its 
branches.—Improved Electric Glow Lamp Company, Limited, 
with a capital of £40,000 in £1 shares, the object being to carry 
on the business of electrical engineers, etc.— Dow Portable Electric 
Light and Power Syndicate, Limited, with a capital of £40,000 in 
£1 shares, the object being to adopt an agreement with a com- 
pany of the same name for the uisition of certain inventions 
relating to galvanic batteries, and to carry on the business of 
electrical engineers, suppliers of electricity, etc. 

Dalkeith.—In connection with the scheme adopted, subject to 
the révision of details, for the electric lighting of Dalkeith by a 
London firm of engineers, the three Commissioners who ab the last 
meeting voted against the matter being carried further for the 
present, have obtained a report by Mr. W. A. Bryson, electrical 
‘engineer, Leith. The three Commissioners referred to mention 
that tbe town of Dalkeith has streets which extend altogether to 
about six miles, exclusive of courte and closes. They are ab present 
lighted by 300 ordinary and 20 incandescent gas lamps, and the 
average cost for gas for the past five years has been £210, and, in 
addition, the maintenance and expense of lighting has cost £106 

annum. The price charged by the Dalkeith Gaslight Company, 


mited, to the Commissioners for the purposes named is 3s. 7d. 


per 1,000 cubic feet. The cost for electricity is te be 3d. per unit, 
and to include all charges. Mr. Bryson, as a result of careful 
examination, states that, while arc-lamp lighting would be suit- 
able for the main streets, in the narrow ones, which are numerous, 
much of the light would be wasted. Incandescent electric lighting 
may be used, but ib has a less penetrating power than gas. He 
calculates that if the Commissioners were to extend the system of 
incandescent gas lighting of 60 c.p., the cosb would be found oun- 
siderably less than e c lighting, A possible estimate for the 
consumption of gas by 225 lamps lighted till 11 p.m., and 50 burn- 
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ing all night, might be pub ab £440, this allowing for lighting and 
maintenanee. the streets were to be lighted throughout by 
means of incandescent electric lamps of 32 c.p., the cost at 3d. per 
unit, based on the same hours in use as the gas, would, he states, 
be £637. The Commiseioners are to have a communication before 
them ab the next meeting from the engineers as to the obtaining of 
the provisional order. i - - 


Manchester. The electricity department of the Manchester 
Corporation, which includes chester, Withington, Moss Side, 
and Levenshulme, have issued the annual financial statement for 
the year ended March 31 lest. The report of its working is signed 
by Mr. Alderman Lloyd Higginbottom. The committee state 
thab the total quantity of electricity measured and accounted for 
amounted to 6,468,405 units, an increase of 24 per cent. over the 
previous year. The consumers numbered 3,240, an increase of 
670. Additional mains were laid to the extent of 47 miles 530 
yards, making the total length laid 110 miles 45 yards. Revenue 
derived from sales of current, etc. (which works out at 3 20d. per 
unit accounted for) amounted to £80,297. 188. 4d., and the 
working expenditure to £49,905. lls. 6d., showing a gross profit of 
£36,392. 63. 10d. From thie sum is deducted an amount of 
127,199. 15s. 5d. on account of interest on mortgage debt, 
etc., and sinking fund, and a neb profit is shown of 
£9,192. Ils. 5d. This surplus, together with tbe balance 
of £2,000 brought from last year's account and £572. 6s. 5d. 
interesb on reserve fund ‘investment, making a total of 
£11,764. 175. 10d., has been appropriated in the following 
manner: paid to city fund in aid of rates, £10,000; placed to 
reserve fund, £1,764. 175. 10d. The following statement exhibits 
the financial position of the undertaking ab March 31: total capital 
expenditure, £611,821. 18s. ; mortgage debt, £556,278. 9a. ; 
amount of mortgages redeemed to date by action of sinking fund, 
449.232. 1ls.; balance ab credit of renewals suspense account, 
£335. 4s. 5d. ; ditto reserve fund, £13,300. 15s. 2d. Owing to the 
neceesity for renewing a considerable length of mains which had 
proved defective, the charge upon revenue account for repairs and 
renewals of mains this year amounted to £7,453. 10a. 6d., as 
against £1,495. 128. 6d. lasb year. In addition to this, the sum of 
£12,459. 10a. 6d. had been taken from the renewals suspense account 
to cover similarexpenditure. The committee regretted that the acci- 
dent which happened tothe machinery at Dickinson-streeb station in 
September last did considerable damage. Theamount withdrawn 
from the reserve fund on accountof the breakdown was £7,069. 18s. Id. 
The committee are putting forward the equipment of Bloom-street 
station ia order to meeb the increasing demand for the supply of 
electrical energy, and to be ready to supply the current necessary 
for working the tramcars. Ab the Polygon, Ardwick, satisfactory 
progress is being made, ib is stated, with the erection of buildings 
for workehops and cable stores, and it is expected they will be 
ready for occupation before the end of the present per. Plans 
have been approved for the equipment of a part of Stuarb-streeb 
generating station. Considerable progress has been made durin 
the pasb year wibh tbe laying of electric mains in the districts o 
Withington, Moss Side, and Levenshulme. The supply of current 
has been available in portions of Moss Side since December last, 
and in Withington since February last, The committee add that 
on Sept. 30 last the price of electric energy to long-hour consumers 
was reduced from Id. to 1jd. per unit, and a similar reduction 
was made in the price of current supplied for motor purposer. 
The foregoing represents, they state, a concession to the consumers 
of £2,873. 8s. 6d. in six months. 


* Sunderland.—The report of Mr. J. F. C. Snell, the borough 
electrical engineer, on the electric light undertaking, states that 
during the past year there has been an increase in the number of 
lamps connected and in the amount of electricity consumed, as 
well as a notable advance in the annual profit. On March 31 last 
year there were 25,617 lamps connected, and this had grown by 
the March of this year to 35,024 lamps, an increase of 36 per cent, 
The number of units sold had leaped from 472,343 for 1899 to 
640,079 for the later period, representing an increase of 35 per 
cent, The groes profits on the undertaking were £4,047. 63. 4d., 
and after meeting the sinking fund and interest, which cost 
£3,580. 10s. 9d., there was a neb profit of £466. 158. 7d. left. 
This compares with a gross profit for the previous year of £2,865, 
178. 9d., and a neb profit of £364. lle, 3d. The report states that 
the profits were equal to 51 per cent. on the average capital outlay 
for the year. The enormous rise in the price of coal made an 
increase of over 50 per cent, in that item alone, but for which 
there would have been a clear profit of over £1,100. The report 
continues: ''The actual capital outlay on the undertaking to 
March 31 last is as follows: buildings, £10,328; machinery, 
£38,983; mains and services, etc., £29,706; professional services 
and incidentals, £1,894 ; public arc lamps, £2,000—total, £82,912, 
representing £74 per kilowatt inatalled. The average of all other 
municipal stations, as extracted from the Board of Trade returns, 
1900, is £84. Extensions are now proceeding at Dunning-street, 
which, when completed, will use up the whole of that site, increas- 
ing the kilowatts installed to 1,980, or 3,600 i. h. p., which will 
bring up the capital outlay to the vL sanctioned — namely, 
£111,100, or £56 per kilowatt installed." The report states that 
seven section pillars have been fixed, whereby tke risk of break- 
downs of the mains is very much reduced and faults will be more 
uickly localised. Mr. Snell emphasises the necessity for imme- 
iate extension of the works, and says: Four 120-i.h.p. steam 
dynamos for lighting and traction, with surface condensers, and 
four Galloway boilers with economisers, mechanical stokers, and 
induced-draught fans, and a tramway switchboard, are now being 
fixed. A newsite has been negotiated for on which thenew (and future 
principal) Hylton-road station will be erected. This site is well 
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placed as regards centrality, i 

room for extension, as ab least 165, be placed there. 
Id will be necessary to at once lay down a certain portion of this 
plant to cope with the increasing demands for current. The limit 
of supply from Dunning-streeb is 55,000 8-0. p. lamps (including the 
plant for tramways), and already, adding lamps applied for to 
those connected to the station, there is a total of 46,000, emphasisin 
this immediate necessity for further addition. The department 
now supplying power for all kinds of industrial purposes, graving- 
dock pumps, dock cranes, large workshop tocls of all descriptions, 
mortar mills, joiners’ tools, stable machinery, elevators, printing 
5 soning machines, coffee mills, and other machinery, 
even revolving brushes.” As to the cost per unit, ib is satis- 
factory to note thab Sunderland is seventh on the list of similar 
undertakings, and only ‘57d. per unit more than the lowest— 


arra ents, and ample 
h.p. can 


Edinburgh the price 2 90d., compared with Sunderland's 
3°58d. per ‘anit, Mr, Snell states that there is an efficiency of 
85:78 cent. ab the station, and the machinery is in the highest 


condition. Mr. Snell bears 
services of the staff. 


Bury.—The annual report for the year ending March 31, 1900, 
of Mr. S, J. Watson, ugh 
the total number of consumers connected with the electricity 
works on March 31 last was 198, with 14,733 8-c.p. lamps, as 
= papa 144 consumers, with 10,275 lampe ab the end of h, 1899. 

e number of units sold during the year ending March 31 was 
213,395, as inst 115,853 for the previous year, and 64,462 for the 
year ending 
the report, ‘‘is shown by the load factor, which for the past year 
works out at 124 per cent., thus indicating that the maximum 


warm testimony to the excellent 


load was used for three hours per day, as compared with 9 per 


cent., or 2 hours 12 minutes, for the previous year, and 8 per cent., 
or 1 hour 56 minutes, for the year ending March, 1898. This 
improvement is partly due to the extended use of the arc lamps 
for street-lighting, and partly to the maximum demand tariff, 
which encourages the long-hour consumer. Without the public 
lighting the value would be 11 per cent., or 2 hours 36 minutes. 
per day." Some importenb extensions at the works have been made 
uring the year, including the putting in of a Lancashire boiler, 
30ft. by 7fb., made by Mr. Wm. Lord, of Bury, a 360-b.h.p. 
engine, direct coupled to a 250-kw. dynamo, to run ab a speed of 
370 to 400 revolutions per minute, and a balancer and booster seb. 
The number of cells has been increased from 130 to 260. An 
ient for the maintenance of these cells for three years has 
so been arranged. The preeent capacity of the plant, after 
making an allowance for spares, is 7,300 8-c.p. lamps alight at 
once. This is equal to nearly 15,000 8-c.p. lampe connected to 
the mains, as only 50 per cent. of the lamps connected are usualiy 
used ab once. When the second large generating set is delivered 
the capacity will be increased to 140600 8 c.p. lamps alight 
ab once, or nearly 30,000 oe lamps connected to the 
mains. Daring the pasb year 2,270 yards of cables have been 
laid in the streete, and the total length of cables laid to date 
equals 9 miles 876 yards. There are now 31 arc lampe erected 
in the main streets, 13 additional lamps having been seb to 
work during the past year. It bas also been decided to. 
erecb ` two more in Manchester - road, by the fountain ab 
Buckley Welle The analysis of cosb for the past year 
gives the following figures: generating coste, £1,595, equal 
to 179d. per unit; interesb and sinking fund, £1,803, equal 
to 2 03d. per unit; total cost, £3,398, equal to 3:82d. per unit; 
profit, £184, equal to 21d. per unit; revenue, £3,582, equal. to 
403d. per unit. Last year there was a deficit of £330, and the. 
previous year of £579. The cost of carbons and attendance 
to public lamps have this year been deducted from the 
revenue received for public lighting, as Mr. Watson con- 
siders it misleading to express the same as a cost of genera- 
tion or source of revenue in any way depending on the units 
sold for all purposes, An additional expenditure of £135 has 
been necessary on account of the advance in price of fuel, 
the average price paid during the past 12 months being 9a. 64d. 
ton, as com with 68. lld. ton for the previous year. 
question of making any immediate reduction in the charges 
will require careful consideration, having in view the cost of 
N some of the vulcanised rubber - insulated cables, which 
have to be met by revenue. Mr. Watson has, therefore, pre 
estimates to see whether any reduction can safely be made without 
causing a deficit ab the of the year, and recommended that 
the present tariff be maintained to Dec. 31 next, and if the progress 
made by that date were sufficiently satisfactory a reduction may 
be made to date from Jan. 1, 1901. Such an alteration would 
only reduce the revenue for the year by about £75, and there 
should still be a margin on the profit side to meeb any unforeseen 
expenditure. | 


PROVISIONAL PATENTS, 1900. 


2 = JULY 2, 

11897. Improvements in trolleys for overhead eleotrically- 

-driven tramears. James Townsley Pearson, St. James’s 

Hall, Burnley. 

11907. An improved block or mounting for electrical, gas, 

5 like fittings. John Bolton, 287, Lillie- road, Fulham, 

On. T 1 

11914. Improvements in the manufacture of electrodes for 

secondary batteries. James Charles Richardson, 19, 
Claremont-square, London. i 


electrical engineer, states tbab: 


h 31, 1898, *' A satisfactory improvement,” says. 


‘11917, Improved method of and means for signalling, chiefly 


submarine purposes. Harris 
Southampton - buildings, Chancery - lane, 
(Gey. Telephone Company, United States.) 
(Complete specification. ) : P 
11929. Improvements in or relating to production of type by 
means of electric current, Frank Charles Frederick 
Knaak and James Smalley Campbell, 11, Pall-mall, 
London. ‘2 
11933. Improvements relating to tho regulation of electric 
motors Robert Lundell, 45, Southampton-buildings, 
Chancery-lane, London. (Complete specification.) 
11937. Improvements lu telephone systems. Frans Birger 
SZtafsing and Carl Egnér, 322, High Holborn, London. 
11941. Improvemonts in electric motors and regulating 
appliances for turret turning, gun training, and 
analogous purposes. William Harding Scott, 47, 
Lincoln’s-inn-fielde, London. 
11944. Switching arrangement for Nernst and vacuum 
incandescence lamps. Victor Fallon Feeny, 60, 
Queen Victoria - street, London. (Allgemeine Elek. 
trivitáte - Gesellschaft, Germany.) (Complete speci- 

fication.) mE 

JULY 3. 


11965. Improvements in electric receivers and electric 
clocks. Archibald Barr, William Stroud, and Ludwig 
Becker, 154, St. Vincent -streeb, Glasgow. B R 

11970. Improvements in or relating to the construction of 
electric switches and contact makers used for 
electric tramways and the like. John Milnes, 4, St. 
Ann’s-equare, Manchester. 

11991. Improvements in rheostats for electric motors. The 
British Thomson - Houston OO PAS Limited, 83, 
Cannon-street, London. (Joba L. Hall, United States.) 
(Complete specification.) . 

11997. An improvement in accumulators or secondary 

batteries. Richard Rodrian, Birkbeck Bank-chambers, 
Southampton-buildings, Chancery-lane, London. 

12002. Improvement for providing an automatic lock for the 
purpose of securing electric and other lamps in 
lampholders, electric and other shades in holders, 
and locking couplings of a line naturo. Eric Philip 
Barfield, 8, Grosvenor-gardens, Muswell-hill, London. 

12003. Improvements relating to dynamo -electric. mine 

. exploders or apparatus for firing explosives. Jasper 
Wetter, 37, Eseex-street, Strand, London,  (Loujs 
Charles Gomant, France.) (Complete specific ation.) 

19010. Improvements relating to eleet:ically-propelled motor 
vehicles. Thomas Jefferson Ryan, 18, Buckingham - 
street, Strand, London. i 


designed for 
Lake, 45, 


London. 


(Complete specification.) i 

12018, Improvements relating to electric propulsion for motor 
vehicles. Thomas Jefferson Ryan, 18, Buckingham- 
street, Strand, London. (Complete specification.) 

JULY 4. ^ 

19054. The electric lighting of motor-driven vehioles. Percival 

| Harry Frost Smith, 10, Basinghall-street, London. 

12074. An improvement in statio voltmeters. Siemens Bros, 
and Co., Limited, Birkbeck Bank-chambers, Southamp- 
ton-buildiogs, Chancery-lane, London. (Siemens und 
Halske Actien-Gesellschaft, Germany.) 

12086. Improvements in electrical storage or secondary 

batteries. Arthur William Baxter and Charles Baxter, 
53, West-hill, St. Leonards, Sussex. 

129089. Improvements in dynamo-oloctrio machinery. Charles 
Edward Grove, The Thames Ironworks, Orchard-yard, 
Blackwall, Middlesex. 

12100. Improvements in or relating to electrical tramways 
and the like. Edward Bennett Viles, 322, High 
Holborn, London. 

12111. Improvements in electrical jacquards and dobbies, 
Jan Szczepanik and Ludwig Kleinberg, 46, Lincoln’s- 
inn - fields, London. (Complete specification.) | 

JULY 5. 

12115. Imprevement in apparatus for magnetically 
separating iron or steel borings, filings, and the 
like from brass or other non-maguetio substances, 
Benjamin Young, Leek-street, Birmingham. 

12198. A devico for shielding fallen wiros from overhead 

electrical conductors. George Sockett Holmes, 10, St. 
Georges’s-crescent, Liverpool. 

19159. Improved method for the practical application of lead 
secondary batteries. Carl Heim, 63, High Holborn, 

London. (Complete specification.) 

12160. Improvements in the manufacture of filaments for 
electric incandescence lamps. Victor Thomas, 53, 
Chancery-lane, London. 

12170, Electric meter. Paul Mandowaki, 40, Chancery-lane, 
London. (Complete specification.) | 

19175. Improvements in electrical relays. The Thomson- 
Davis Telephone System, Limited, and Arthur Thomas 
Milnor Thomson, 22, Southampton-buildings, Chancery- 
lane, London. 

19177. Improvements in the holders of electrical imoan- 
descent or glow lamps. William Walker, jun., 
7, Bteple-inn, London. : 


19 


tht ss in or connected with electrical tram- 
or railways. Hugo Hirst, 47, Lincoln's.inn- 
-. Belde, Londód. 
JULY 6. 

18949. Improvements relating to thermo-eleotrio cells. Henry 
Harris Lake, 45, Southampton-buildings, Chancery-lane, 
London. Louis Siegfried Langville, United States.) 
(Complete specification.) 

18956. Improvememts in and relating to electric arc lamps, 
Curt Arthur Max Bärner, 322, High Holborn, London. 
(Complete apecification. ) 

18867, Improvements in electric accumulator. Vladimir de 
Robinsky, 4, South-street, Finsbury, London. 


JULY 7. 
19276. Improvements in hooks or olips for gas and water 


pipes, electric wire conduits, picture rods, and the 
Mike. Cope, Allman, and Co., Limited, and William 
Allman, cknield- -equare, Birmingham. 


12296. Improved TN fan or air propeller driven 
electrically by mechanical power. Bridgman 
| Russell, 42, Berwick. streeb, Oxford-street, London. 
12315. Improvemonts relating to electrical signalling and 
communicating apparatus. Gregor Blanck, Joseph 
William Hudson, and William James Downs, 322, High 
Holborn, London. 
13331. An improved cellector for electrical machine 
like, Fritz Kaeferle, 6, Lord street, Liverpool. (Complete 
specification.) 
Improvements in blocks for electric conduits. Eugen 
e lbach; 45, Southampton-buildings, Cnancery-lane, 
n On. 


12338. Improvements in dynamometers and/er brakes. John 
Herbert Sb. Hill Mawdsley, Norfolk House, Norfolk- 


atreet, Strand, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published on July £3. 
1899. 


9486. Electzic telegraphic apparatus. Cantono. (Date applied 
for under International Convention, Jan. 12, 1899.) 
. 9437. Electric telegraphic apparatus. Cantono. (Date applied 
for under International Convention, April 13, 1899.) 
13733. Electric traction on a road.contact or like system. 
Thompson and bie 
13930, Magneto-electrio dyname-electric generators. 
Frank Bryan and Abel Henry Bayley. 
15744. Electric regulating switches. Lucas. 
15897. Terminals of electric batteries and the like. 


Wright. 
10995. Plugs for telephone switchboards. Pearmain. 


photographed by magnetically 
Siemens Bros. and Co., Limited. 
Aktiengesellaschafe. ) 
18040. Telephone speaking tube and like receivers. Cutmore. 
18004. Electric trolley standards. Little and Ireland. 
1900. 
3908, Interrupters for electric circuits. Lecarme and Lecarme. 


iron or steel electrical conductors. 
(Brown.) 


Magnetic separators. Imray. (Mechernicher Bergwerks- 
Aktien Verein.). 
— — 


TRAFFIC RETURNS. 


(Siemens und Halske 


Thomson. 
- 9068, 


Returns for Increase Total receipts for 
week half. y ear. 


1900. | 1899. decrease. 1899. 


ER —————— —— —— coe. | oe ——— . — —— — A 


Aberdeen iad rat'n July 7 
Birmingham Tram- 
ways Co 7 
Blackburn Corp’ rat'n i 
Blackpool Corporatn. „ 
Blackpool-Fleet wood „ 
Bradford Oity Trame 
BristolTramways Co.] „, 
City & South London „, 
Cork E. T. and L. Co. „, 
Dover Tramways ...| ,, 
DublinU. T., ele cart S 
Dublin S. D. Electric „ 
Halifax Corporation 
. Pal inde E. S. : 
verpool Corporat'n une 
. Liverpool Overhead July 
Bheffield oes ji 
South 8 rdahire 


£ £ 
3,559 | 3,155 


114,841 108,085 
+ 59 10.063 |11 535 
822 587 


6,382 
801/1,048) — 


1,048 
3,221/3 153 
1.447 1,037 
526 439 
235 219 
3,107 1,063 
847| 877| - 
900 670 
1,212; — 
7,740 
1,687 
2,417 


1,087 
l 10,073 
37 4,451 


9.615 | 6,786 


16,6590, — 
7, 188,741 165, 862 
l, s 


b MM J QUeJ 93 


852 
539 


a Binoe April 1. 5 Partly electrical. 


s and the 
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COMPANIES’ STOCK AND SHARE LIST. 


Commerelal and Industrial.— 


Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 
British Insulated 8 21 » en =o (9 aS 99 O ow 5 
— — 6 per cent. Cum. Pref., 1. , 50 0 6 i asso - B 
5 per cent. M tures ........ coom 100 
British Blectric Works, nary 50, 001-95, 000 eees eee 1 
— 6 cent. Cam, 1. ,000. aima 1 
— cent. First M Debentures ........ 108 
British Elec. uf.,6 per cent. Pref... 86 
Brush ,Otdinary gn %ö½• 2 
— Non. Cum., 6 per cent. Pref. ........ Wa ches qu qd a 2 
— — 44 per cent. Deben Stoch kk... oc ccs 100 
— pe cont Debenture Stock.. com 100 
s per cent. FCC 3 
Orompton and oo .. „ S 
cent. Debentures oo mo 890999 an onoo osas op ew 6 — 
E tison and Swan United, Ordinar JJ S 
: a Deb Sock. Hed o es io 

— per oen e CPO, BUT s o oc on ane 28 cocon of a 
BW'ectric JJ enr a P REDE uad Ned 35 E S 3 
— 7 per cent. Cumulative Pref. .............. =- — 2 
4 cent. Perp. 1st Mort. Deb @ee2ee0 OP «P Q5 co W J 100 
W. T. 8 Telegraph Works, Ordinary ............ — b 
> cent. Preference ...... 3 — B 
India Rub Gate Perea and Telegraph Works .....- 110 
n U u U oF ee eo 1 
cent. Dobenture see 100 
on and Maintenance .. .. .. = = wae 13 
5 per cent. Bonden 12 10 
Telegraph Manufacturing, Ordinary 8 
——C per cent. Cum. Pref J 8 — Š 
Willans and Robinson, Ordinary. 1-80 0 ...... .......... 5 
——— 6 per cent. Pref., 40,000 ............ 6 


Cum. 80,00 
— albe per cent. First Mortgage Debenture Stock, "Kad. 
Electric Lighting and Supply.— 


Blackheath & Greenwich District Ordin: ry 1,201-101,200 .. 1 

— | a 4 , Ordinary ............- eee . 10 

n. Prei. e eee 88 10 

Brompton ad Kans Ording 5 

Cal tta Rise 10 80 oum Ordinary, Nos. 1-80,000... Ar 
cu 0 apply 08. 

— god e 5 

"rore el ag e e 23 EJ -— 02006980 B 

obtricity ty Supply oo Gn 9509729086 6 

— A per oent bentures . ee e» os we 09 ases & 100 

Otty of Lon Ordinary .. vs * . 2 10 

H per cent, Cumulative VVV 10 

cent. Debenture Stock ...... ............. 100 

county of Dos . Ordinary ese ae 

0 

= doe cant, DOR "Prov. Corts. AU pa. Ba. = 

Bdmundsons' Corporation, 400.. 6 

——- 44 per cent. First Mort. Deb. 100 

erminster and Dist. Elec. Lighting and Traction, Pref. 10 


*"2e9*900909€000009€009042000500€0023090€90 


cent. Pref. 
—— ¢ per cent. 1st Mortgage Debenture Stock, Red. .. 
Metropo'itan, 


— — $$ per sent. un — tance died Btook .... 100 
NES sepul exe — 100 
Oriental, 5 „ 5 1 

— Ab Shares ee . e 6 e. * 9 b 

— ij NOW cos ñ ⁊ĩ V mee a} 
Oxford Electric, ary, 1-06 and 407-10,810 ............ b 
Biver Hine Pie 88 oe and are e sige EUN 100 
Royal Electrical 100 

pore waren are err piures bar 

— arkets Electric Supply 
106036, Od eben Cure eir 5 pde . 100 
South Lon Ordinary . 969906 8 
St. James's and Pall Mall, Ordinary, 101-20,080 . . 

— 7 per cent. Pref. 6900009000020 66 mà E „ „„ . 5 
Westm Ordinary, F 5 

Electric Railways. — 
Central London, Ording « 10 

—— Pret. Half-Shares ISTE of e808 08 oe eee 6 

deferred "o 9 GO MO GE C2 ee 09» Se GS 6 

City and Bouth London, Consolidated Ordinary .......... 100 

é per oant. de Mica f. 100 

6 per cent. Pref. Stock M ur s; : d 
Liverpool Overhead Ü cent. Frei. 3% eain 

Waterloo and City, ee ZITI 100 

Electric Tramways.— 

Blackpool and Fleetwood Tramroad .. d 10 

Brisbane Tramw "T %%% —— E — ĩ Ó(" 109 

British Columbia ectrio Railway Oo., ö per cent. Pref. . ee 10 

British Electric Traction, VENE 150000 e » 10 

o 10 

— oen *00000009099909€ 

— 5 pat cent. Perpetual Debenture Stock 0 5 100 
B. Ayres & Belgrano Tram, 4. Sent. Cm. Pt 1.140,00 5 

F i „„ Ó 
— per cent. Deb. Stock, Red. ............. N 100 
Isle of 1 Man Electric Power, oso IU LTD 7 . i 

— t. Preference AU, o „„. „ 
Ridderminbt r an Mad DUI Ligh d Traction, 10 
New eral Tracti aar e e *v.99929920909 "9490900096 6 

— § cent. Cum. Prein jn 5 
Oldham, Avon = ao Tramway, Ordinary 2 d 
Potteries Mleotzio Traction Gate MILD 2 10 

— — 5 per cent. Cum, Pref., 1-90,000 . . 10 

Telephones.— 
National Telephone "9.09 eee . deb Sep B 

6 per cent. Cum. First Pref. lt up pA E eee 10 

— — per cent. Cum. Second Pref. ........ ....... — 10 

— — b per cent. Non. Cum. Third Pre É 

— t. Deb. Stock, Red. — GD Of ao Q9 UD oo (D as 100 
Oriental and Deotrio Oomp an. 1 


Amount 


P ee SE S 


Price last 
Monday. 
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NOTES. 
Institution of Junior Engineers.—On Friday next, 
June 27, the members of the above institution propose to 
visit the generating station and depót of the Central 


London Railway at Shepherd's Bush. The time axed for 
the inspection is 6.30. 


Society of Chemical Industry.— This society bas 
been holding its meetings in London this week at the Royal 
Institution. Prof. Chandler is president this year, and 
delivered a most excellent address. Amongst the places of 
interest which the society visited was the Shoreditch refuse 
destructor. 


Congress on Physics.—We will remind our readers 
that the International Congress on Physics is to take place 
in Paris next month. The meetings will commence on 
Aug. 6 and continue till the 11th. Sixty interesting papers 
have already been put down for discussion, so that members 
of the congress are expected to work hard. The very 
short interval between the closing of this congress and the 
meeting of that on electrical subjects will enable both to 
be attended without inconvenience. 


Overhead Wires.—The Cork Electric Lighting Com- 
pany has asked the permission of the Corporation to a 
proposal to supply electric light in the outlying districts of 
Cork by means of overhead wires. The city engineer reports 
practically in favour of the proposal, but more details are to 
be given to the Corporation before the matter is decided. 
The company’s reason is that the lower capital charge 
enables light to be supplied more cheaply. This seems to 
us to be a valid consideration in certain scattered districte. 


Personal.—We are pleased to note that Mr, Thomas 
Carter has been appointed demonstrator and assistant 
professor in electrical engineering in the Heriot-Watt 
Technical College, Edinburgh. Mr. Carter is an old 
student of this college, and since leaving it has obtained 
extensive practical training. This he has recently supple- 


mented by a systematic study of electrical engineering in 


Germany and Switzerland. It is encouraging to note that 
the Heriot-Watt recognise the advantage of practical expe- 
rience. | | 
Society of Model Engineers.—The fourth monthly 
meeting of the Liverpool branch of the Society of Model 
Engineers was held at the Balfour Institute on July 4, 


when a very fine collection of models was on view, and | 


Mr. Hastings gave an interesting description of the engine 
for his new model torpedo-boat. The next meeting will be 
held in the recreation-room at the Balfour Institute, Smith- 
down-road, Liverpool, on Aug. 1 at 7.45 p.m., when another 
exhibition of models will take place, and there will be a 
general discussion on any difficulties experienced by members 
in connection with their work. 


Wireless Telegraphy.— General Greeley is the 
authority for the statement that the Signal Corps have 
established wireless telegraphy stations, and are now 
successfully operating a system of wireless telegraphy 


between Alcatraz Island, San Francisco, and Fort Mason. 


It has been impossible previously to obtain cable communi- 
cation between these two points owing to the interruption 
from shipping. It is also stated that a similar syatem is to 
be used to bridge the Magellan Straits in order that com- 
munication may be obtained between the mainland of the 
Chilian republic and the outlying island. 

American Tramways.—The data respecting the 
growth of American tramways is so largely quoted that 
we shall be glad when the English lines will afford statistics 
of a similar nature, in order that the signs of progress in 


electric traction need not always be supplemented with 
American figures. We are told by one of the American 
authorities that at the end of last year there were about 
19,000 miles of street railways in the States under 870 
distinct managements. The total capital of these companies 
amounts to no less than £360,000,000. We believe that 
the shares in these undertakings are, as a rule, worth more 
than their par value. 


Combined Lighting and Traction.— The officials 
of the Evanstone Electric Street Railway of Chicago have 
decided that the combination of electric lighting and 
electric traction in the one street is to be deprecated. 
Owing to their cars leaving the tracke so frequently, these 
officials have held an expert examination into the cause, 
and have decided that it is due to the large number of 
insects killed by the electric lamps beside the track. We 
should require to see that bank balance of the company, 
and also a certificate, under penalty, as to the veracity of 
its officials, before we tried to believe the explanation in 
question. 


A Cable to China.—We understand from a Reuter's 
telegram that the Powers are considering the laying of a 
new cable between the present seat of disturbance or base 
of operations in China and some points such as Shanghai, 
Port Arthur, or Yokohama, through which more speedy 
communication could be had with Europe. According to 
the present tentative arrangements the expense of the 
undertaking will be borne jointly by the Powers. It is 
probable that the United States will be able to lay the 
cable in the shortest time, owing to the fact that a cable 
which is intended for inter-island communication in the 
Philippines could be diverted to China. 


The Joint Paris Conference.—The following i is the 
subject on which discussion is. to take place at the joint 
meetings of the Institutions of Electrical Engineers of this 
country and America—i.e, ‘The relative advantages of 
alternate and continuous current for a general supply of 
electricity, especially with regard to interference with other 
interests." We understand it is specially desired to discuss 
how far interference with other undertakings, rather taan 
ordinary commercial and industrial conditions, will como 
to be a determining factor in the selection between con- 
tinuous and alternating currents. The joint meeting will 
be held on Aug. 16 in the American Pavilion in the 
Exhibition. 

St. Johns, Newfoundland.—We gather from tho 
Scientific American that a new electric railway has been 
opened in St. Johns, Newfoundland. There are seven miles 
of track and 20 cars. As the traffic increases the lino will 
be extended to the suburbs. The current is generated 
nine miles from St. Johns. Thero is a chain of four like», 
and from the outlet of the last runs a flume which is built 
along a steep hillside for 3,300ft. until it disappears in a 
tunnel cut 350ft. through a bluff of solid rock. At the 
end of the tunnel was erected a huge sluice box of timber, 
to the bottom of which is fixed a steel tube 6ft. in 
diameter. Through this the water flows 185ít. to the 
power-house. The capacity of the plant is 1,600 h.p., but 
the flume is of sufficient capacity to drive another plant of 
the same size. 


North-East Coast Institution.—We have received 
parts V. and VI. of vol. LVI. of the Transactions of the 
above institution, which contain, among other thinge, the 
paper by Mr. Borrowman on Some Considerations affect- 
ing the Training of Young Engineers.” In this the author 
expresses the regret that the old apprenticeship system has 
died out. He urges the combination of theoretical training 
with that practical experience which alone is given tc 


LE! 
apprentices nowadays, and points out that special expe- 
rlenoe in one department is now more essential than an 
all-round smattering of many subjects. Mr. Borrowman's 
paper is worthy of most careful study. The discussion 
also is of great value. On the whole we gather that the 
speakers advocated a certain amount of practical training 
preceding the theoretical. 

The American Association of Science.—The 
above association for the advancement of science, which isrun 
somewhat on the same lines as our British Association for 
the same object, had a most successful meeting in New 
York the last week in June. The arrangement of the 
meeting so early in the year was in order that it might 
not clash with the various congresses which are being held 
in this country and in Paris. A certain amount of heat 
was added to the meeting by the determination of one 
speaker to introduce politics into the discussion. This 
gentleman, as a scientific man, objected to the United 
States Government spending 30 millions for the killing off 
of the Filipinos. We wonder if this gentleman, after the 
dreadful news which has arrived from China this week, 
would object to an expenditure of a similar amount towards 
the wiping of Pekin off the face of the earth. 

The Pacific Oable.— The question of the Pacific cable 
was again brought up in the House of Commons on Thurs- 
day week, when Sir Edward Sassoon enquired as to how the 
matter was progressing. Mr. Chamberlain, in reply, gave 
the satisfactory information that the various Governments 
interested had accepted the recommendations of the Pacific 
Cable Committee, and that tenders for the laying 
of the cable would be called for forthwith. With this 
information one may reasonably hope that at no very far 
distant date an all-British cable communication between 
Great Britain and her Colonies will be an established fact. 
We are sorry to note, however, that Mr. Chamberlain 
could give no definite information as to the reduction of 
the telegraphic rates to India. This reduction is urgently 
needed, and it is hardly fair that while the rate to 
Australia is 4s. per word, it should be the same to India, 
which is only half the distance. 

Power Bills.—On Monday last the House of Commons 
agreed to the third reading of the County of Durham 
Electric Power Supply Bill, the Lancashire Electric Power 
Bill, and the South Wales Electric Power Distribution 
Bil. The only opposition raised was by Mr. Galloway, of 
Manchester, who did not think that Standing Orders should 
be suspended in order to get the Bills through in a hurry. 
His argument seemed to be that because the committee 
had taken nine weeks over the Bills, they should be talked 
out of existence in the House, or finally, perhape, reach 
the House of Lords too late for the present session. It 
was a great pity that Mr. Caraway had not come into 
contact with the terminals of a Wilmshurst machine before 
making his speech, as he would then have learnt that 
electricity is rather apt to be in a hurry. The Jarrow and 
Hebburn Electricity Supply Bill and the Hastings Tram- 
way Bill were read for athird time in the House of 
Lords on Monday last. 

Rival Illuminants.— We have often stated in our 
columns that when electricity is substituted for gas in 
works and buildings generally a saving in the cost of 
lighting is usually found at the end of the year. Oar 
friends having to do with the gas industry naturally refuse 
to see this, and it is only when proof comes from an 
independent source that the truth is really brought home 
to them. Such an instance as this we noticed recently in 
connection with St. Luke's Vestry wharf. In this case the 


Wharf Committee reported that they had considered the 


question of the cost, etc., of the electric lighting at the 
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wharf premises. The superintendent in his report esti- 
mated that the sum of £40 had been saved during the 
year by only the partial use of electricity. The committee 
in consideration of this recommended the Vestry to substitute 
electric light entirely for gas, and to arrange for a connec- 
tion with the County of London and Brush Provincial 
Company’s mains for use when the supply of electrical 
energy by the Vestry’s plant was not available. This 
recommendation, as would naturally be expected, was 
carried. 

Insulating Gloves.—A competition amongst inventors 
of protecting insulating gloves for electricians is being 
arranged by the Association des Industriels de France 
contre les Accidents du Travail, 3, rue de Lutèce, Paris. 
A prize of 1,000fr. (£40) may be adjudged by the 
special commission to the inventor of the best glove, or be 
divided amongst the competitors according to the merits of 
their invention. These gloves must ensure a sufficient 
protection to the hand and forearm, be strong, and not 
only resist electric pressure, but also any accidental per- 
forations which might be caused, for instance, by copper 
wires sticking out; they must be easy to put on to any 
size of hand and allow the workman the íree use of 
his fingers for executing his work. To qualify, two pairs 
of gloves and a descriptive note must reach the president 
before Dec. 51 of the present year. The gloves and 
descriptions will remain the property of the association, 
who reserve the right of publishing any of these latter. 
The idea is worthy of support, as nothing is more 
dangerous in a high-tension station than a glove of rubber 
when perforated. 

Municipal and County Engineers.—Mr. C. H. 
Lowe, the surveyor of the Hampstead Vestry, is the new 
president of the above association. In his presidential 
address delivered yesterday he gave a most interesting 
résumé of the probable changes which would be introduced 
in the routine of metropolitan engineers by the Local 
Government Act of 1899. Another topic which occurred 
in the presidential address was that of electric lighting. 
After referring to the good work done in Hampstead in 
the municipalisation of the electric light, Mr. Lowe pro- 
ceeded to discuss the question of the control of such 
undertakings. He did not agree that the engineer or 
surveyor to a council should have a quasi-control over 
the management of this department, owing to the vast 
amount of ordinary duty, which is quite enough to occupy 
one man’s time. Mr. Lowe considered that such a depart- 
ment, requiring as it does a most perfect knowledge in all 
its branches, should be administered by an electrical engi- 
neer entirely independent of the municipal engineer. Mr. 
Lowe then expressed the hope that during his tenure of 
office Mr. Cottam, electrical engineer to the Hampstead 
Vestry, could favour the association with an account of the 
undertaking and an opportunity of inspecting the station. 

Loss of Life by Lightning.— We gather from 
analysis by Mr. A. J. Henry in the monthly Weather 
Review of America, interesting details as to the loss of life 
by lightning during the year 1899. In the United States 
during that year 562 persons were killed outright and 820 
received severe shocks. Mr. Henry has ascertained that 
45 per cent. of the fatalities occurred in the open, 34 per 
cent. occurred in houses, and only 11 per cent. under trees. 
Fully a dozen persons were killed in the act of stripping 
clothes which had been hanging out to dry on a wire line. 
Further news respecting the treatment of persons who 
have been struck by lightning comes from Surgeon-Major 
Cahen, of the French army, who reports having witnessed 
during a storm an officer and his horse both struck by 
lightning. The horse died on the spot, the officer, who seemed 
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to the American guests at one of the riverside hotels. 
The next day & dinner will be given in London, and on 
both Monday and Tuesday, 13th and 14th prox., visits to 
works in and around London will.be organised. It is 
boped that ladies will be brought by members to the 
river trip and also to the dinner. This innovation, 
as far as the dinner is concerned, is greatly to 
be commended. The price of the dinner tickets 
will be 25s, including wine, while the river trip will 
not’ cost more than two guineas. The actual cost 
depends on the numbers who are taking part, and also on 
the fact that the Americans will be the guests of those who 
attend. The Council.of the Institution expresses the hope 
that a large number of members and ladies will meet to 
give the Americans a true British welcome. Members should 
send their names quickly to Mr. W. G. McMillan. 


Electric Discharge in Gases.—The following is an 
abstract of a paper by Mr. W. Wien which appeared in 
the Physische Zeitschrift. The abstract is taken from Sctence 
Abstracts, and reads as follows: The electric discharge in 
gases takes place partly by means of material particles 
whicb, moving with great velocities, are accelerated at 
firat positively, then, by impacts against other particles, 
negatively. These conditions must give rise to a radiation 
of electromagnetic energy. The present investigation was 
undertaken to see whether this energy could be measured 
by the difference between the electric energy supplied to 
vacuum tubes and the heat produced in the tubes. The 
E.M.F. at the electrodes and the current were measured 
by volt and ampere moters, and the heat produced was 
measured by a Bunsen calorimeter. The following table, 
in which some of the results are reproduced, shows that 
within the limits of experimental error the electrical and 
heat energy are equal : 


to all appearances to have shared the same fate, was subjected 
toartificial respiration simultaneously with rhythmic tractions 
of the tongue. After a few minutes he began to breathe, 
and at the end of half an hour he was out of danger. 
M. Cahen says that if assistance had not been rendered at 
once to the officer, respiration would not have been speedily 
re-established, and he would have been asphyxiated. He 
is of opinion that in most cases a fatal issue is caused by 
want of immediate succour. 

To Electrical Students.—A circular letter has this 
week been addressed to the students of the Institution of 
Electrical Engineers informing them that the Council of 
the Institution proposes to grant £5 to each of 20 selected 
students to assist them to visit the electrical exhibits in 
the Paris Exhibition. Intending candidates must fill up 
and return an application form (issued with the circular) 
before 10 a.m. on Saturday, July 28. In the selection the 
Council will give preference, other things being equal, to 
those who, being still students of the Institution, have either, 
or both, read papers before the students’ section, or been 
members of the committee of that section. The conditions of 
the grant are as follows : (1) The selected student shall spend 
at least six days in Paris, the visit to commence not earlier 
than Aug. 27. (2) He shall write an essay or a paper on the 
exhibits in & special section allotted to him, and shall send 
the paper to the secretary of the Institution before Nov. 15, 
1800. (3) The paper submitted shall, like all other papers 
presented to the Institution, become the property of the 
institution ; if approved by the Council it may be read at a 

meeting of the students’ section, and, if so read, will be 
eligible for the usual Institution premiums offered for such 

We consider the above a most excellent idea, and 
trust that there will be a keen competition for the honour 
of reporting the progress shown by the exhibits. 


London United Tramways.—HMr. J. Clifton Robin- | E M. F. Current Calories x 10? Calories x 105 
son, the managing director of the above tramway company, volts. amperes x 10°. calculated. observed. 
has scored another victory. Thus, the House of Lords e ica 5 wre dic Mao : 
Committee presided over by the Earl of Rosse passed 562. 5,682 min 765 T71 
on Monday last the preamble of his Bill without reserva- 682 4,594 I 713 
tion of any kind, and the whole of the extensive scheme 888 2,026 ......... %% 411 
in the West of London, embracing the important exten- 98828 1 SSS 393 
sions to Heston, Isleworth, Twickenham, Teddington, 1,650 ......... 3510 4329 eee 125 


Hampton, and Hampton Wick, will at once be proceeded 
with. The present lines are already equipped, and will 
shortly be opened for traffic. The only opposition was 
that of the Middlesex County Council and a few frontagers 
in the Richmond-road. The Middlesex County Council 
locus was limited again, as was the case before Sir U. 
Kay Shuttleworth’s committee in the Commons, and the 
frontagers on the Richmond-road failed entirely to prove 
a case. It seems that the Middlesex County Council 
persevered in their opposition because they considered 
that they should be the tramway authority for the whole 
county. In this attempt to imitate the London County 
Council they have not been successful, which is, we think, 
to the advantage of the inhabitants of their district. We 
offer our congratulations to Mr. J. Clifton Robinson, who, 
like an Irishman, will soon be spoiling for more councils to 
fight. 

Our American Guests.—Following close on the 
visit by American Civil Engineers to this country, comes 
the news that the members of the American Institute of 
Electrical Engineers who will shortly start for the Paris 
congrees, have decided to spend a few days in London on 
their way. Our Institution has accordingly arranged to 
extend hospitality to these American engineers. The 
programme as at present settled includes the following 
items: On Sunday, Aug. 12, a trip will be made on the 
Thames on electric launches. A luncheon will be given 


Zones in Wireless Telegraphy.—At a recent 
meeting of the Paris Academy of Science, M. D. Tommasi 
read a paper describing an appliance to prevent the inter- 
ception and interruption of messages to which wireless 
telegraphy is exposed. The apparatus is based on the 
principle that the distance to which electrical waves can 
be transmitted varies as the distance between the two 
metallic spheres of the oscillator. It will therefore result, 
that in reasonably varying the interval which separates 
the two spheres—that is to say, in diminishing the 
length of the oscillatory spark —it will be possible 
to regulate pretty accurately the distance that the 
electrical waves will be able to travel to reach the 
receiving post of the line. This apparatus principally 
consists in combining the transmitter of the aerial line, 
called A, by a second transmitter, B, of which the 
manipulator, put in motion in any fashion, sends at random 
long and short messages which get mixed up with those 
of transmitter A, its oscillator being regulated so that the 
zone of action of the rays emitted by transmitter B extend 
to a distance slightly inferior to that which the oscillator 
of trangmitter A has been regulated. In these conditions 
the electrical waves emitted by transmitters A and B, 
mix up one with another in such a way that any receiving 
apparatus placed in the zone of action of transmitter B 
can only receive a confusion of dots and dashes, from which 
it wil be completely imposeible to determine upon the 
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message sent by transmitter A. It will, therefore, only be 
possible to receive the messages from transmitter A out of 
the zone of action of transmitter B. The security will be 
all the larger that tho zone of action of transmitter B will 
be placed nearer to that of transmitter A. 

The Chadwick Trust.—In the Journal of the Society 
of Arts for the 13th inst. will be found a full report on the 
work done by the trustees in connection with the above 
trust, which is interesting reading, as in it the rules con- 
nected with the working of the same are fully given. We 
notice that amongst other useful purposes vo which the 
funds left by Mr. Chadwick have been applied, is the 
appointing of an assistant professor or demonstrator to 
the professor of municipal engineering at the University 
College, London. Exceedingly valuable classes are now 
given on the above subject, and the extra assistance 
provided by this trust enables much more complete 
organisation to be established. After detailing other 
work done under the Chadwick Trust, mention is made 
of the Chadwick scholarship of £100, which is awarded 
for three consecutive yeara, subject to certain regulations. 
The first of these scholarships has been given to Mr. W. P. 
Gorvain, who also received the Chadwick medal. During 
tho year he holds the scholarship Mr. Gorvain will spend 
his time in the works of Messrs. Hawthorne, Davy, and 
Co., of Leeds. The trustees have also awarded a gold 
medal and £100 in money to Staff-Sergeant O. W. 
Andrews, M.B., R N., for work done in promoting the 
health of the men in the navy. Ia the scheme a further 
provision is made for giving medals to those local autho- 
rities who make the greatest strides in sanitary science. 

The Electric Arc.—We notice in Science Abstracts for 
June an abstract of a paper contributed by Mr. L. Arons 
to the Annalen der Physik und Chemie. The abstract reads 
as follows : “For the study of the electric arc as influenced 
by the nature of the surrounding gas, metallic electrodes 
are to be preferred to carbon electrodes, as their composi- 
tion is better defined and they do not give out the great 
quantities of strange gases which render experiments in 
different gases worthless in the case of carbon electrodes. 
The gases experimented with were nitrogen and hydrogen. 
In nitrogen, arcs were obtained between aluminium, 
cadmium, copper, iron, magnesium, platinum, and brass 
electrodes. Tin melted at once, and between silver 
electrodes no arc could be made to play in an atmo- 
sphere of nitrogen. This fact is all the more remarkable 
as silver yields a particularly brilliant arc in air. It is 
evidently connected with the difference of chemical affinity 
between the metal and the gas in the two cases. The 
author found that nitrides are formed of all the other 
metals, but not of silver. Aluminium electrodes are 
covered with a greyish-black crust, whose chemical pro- 
perties identify it with the nitride discovered by Mallet. 
Brass electrodes acquire a copper colour, owing to the 
greater consumption of zinc. Copper and aluminium, 
which in nitrogen give very beautiful arcs, give practically 
none in hydrogen. Platinum, silver, iron, and lead require 
very strong currents. The best hydrogen arcs are obtained 
with cadmium, zinc, and magnesium." 

Electric Lighting Orders. — In the House of 
Commons on Thursday week, Mr. Lough questioned Mr. 
Ritchie, the President of the Board of Trade, as to the 
reason why the Board of Trade insisted on all transfers 
of electric lighting orders to companies being in a standard 
form, and refused to allow variations required by local con- 
ditions, and also on what grounds they refused to allow 
the insertion of agreed provisions for the reduction of the 
maximum price either for public or private lighting, and 
whether be would consider the desirability of relaxing 


these departmental rules. In answering these questions 
for Mr. Ritchie, Mr. Hanbury said that the Board of 
Trade did not consider that deeds of transfer under 
electric lighting orders should contain any provisions other 
than those which were consequential on the substitution of 


a company for a local authority as undertakers. To go 


beyond this was to provide under the colour of a mere 
deed of transfer for matters which really required the 
approval of Parliament. Transferece were placed in 
exactly the same position with regard to price as they 
would have been had they obtained an order originally. 
The price for a public supply was left to agreement, or, 
failing agreement, to arbitration. The price for a private 
supply was not specifically fixed, but was left as in the 
order, subject to a maximum which might be revised 
periodically by the Board of Trade on the representation 
of the local authority. He could see no reason for altering 
the existing practice of the Department. 


Electric Traction in Berlin.—In a contribution toa 
German railway journal on the question of electric traction 
for the Berlin local and suburban railways, Mr. Schubert 
advocates the greatest possible distribution of traffic. With 
ordinary locomotives he thinks this impossible, but with 
electric traction he considers that 180 traina could be 
dispatched per hour in each direction, as against tbe 12 
per hour at prosent running. The service is apparently 
much of the same kind as that which we mentioned in a 
recent issue as being given on the Swansea and Mumbles 
railway, whero trains with several carriages run at infrequent 
intervals, and are then almostempty. In the case of Berlin 
Mr. Schubert thinks that in place of the nearly empty trains 
of eight or ten carriages, with accommodation for 1,450 
passengers, which run during the periods of minimum traffic, 
a single car affording accommodation for 75 passengers 
might be dispatched. Electric traction would further render 
the present railway capable of dealing with a daily average 
of 253,000 passengers, tho present capacity in passengers 
carried being only 143,000 per diem. As to conversion, 
also, this might be easily accomplished. For the whole of 
the local and suburban lines 300 cars would be necessary, 
while the total cost of the equipment of the lines for electric 
traction would be about £450,000. He questione, however, 
whether it would not be advisable under the existing con- 
dition of things to entirely separate the local traffic from 
that of the suburban circular railway, and for the present 
introduce electric traction on to the inner lines only. 


Accumulator Cars.—Mr. M. R. Z zchlin in an article 
in the Centralblatt fuer Accumulatoren und Elementenkunde 
speaks of the possibility of improving accumulator cars. 
This, he thinke, can be done in two directions: first, by 
decreasing the weight of tho cars; and, secondly, in the 
use of ball bearings. By reducing the weight, he states, 
the tractive resistance would also be diminished, as well as 
the effect produced by inequalities of the road surfaces on 
the structure of the cars and accumulators. This economy 
in weight might be obtained by the judicious employment 
of tubular construction without detriment to the strength 
and rigidity of the cars, and by paying greater attention 
to the dimensions required for a given strength. The 
weight of the ear itself is, Mr. Zechlin points out, of vital 
importance, as a surplus weight in accumulators of from 
20 to 50 per cent. of the total has to be carried. This 
surplus weight, however, ensures the necessary adhesion of 
the car wheels, and therefore the endeavour of the designer 
should be to produce a car which, together with its com- 
plement of accumulators, is of just sufficient weight to secure 
the requisite adhesion under given conditions with a proper 
distribution of the weight. Most of the accumulator cars 
constructed up to the present leave much to be desired in 
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the direction indicated. There is apparently little room 
for the further improvement of the driving motors and 
control of the same. Neither does there seem any imme- 
diate prospect of considerable economy being effected in 
the weight of accumulators. A further means of improve- 
ment also, says Mr. Zechlin, consists in increasing the 
diameter of the bearing wheels, whereby the traetive 
resistance of the car may be reduced and other advantages 
obtained. This does not, however, apply to all forms of 
motor-propelled vehicles. 


The North-Western Electrical Association.— 
The summer convention of the North-Western Electrical 
Association of America was held this year at the Grand 
View Hotel, Waupaca, at the end of last month. President 
Norcross delivered an address, of which we feel bound to 
give the following extracts in order to show that in 
America they make orators of their electrical engineers. 
Speaking of the beauty of the district he said: We have 


wandered over the hills and through the dales, and have 


been fascinated by the varied scenery ; we have breathed 


the pure atmosphere, have quenched our thirst from the 


clear water of these gem-like lakes, until we are renewed 
by the zeal, vigour, and spirit of eternal youth. I have 
no doubt but that the Indian brave wooed his dusky bride 
in the sweet leafy retreats about these lovely Jakes, and I 
am equally certain that his imperial successor, the white 
man, in these same cool, shady, enticing bowers has found 
courage to woo and win a fairer, sweeter maiden. It seems 
to me that the god of day wears & brighter smile of 
gladness as. he brings a fresh morning to this enchanted 
valley, and I can easily believe that his departure over 
these western hills is accompanied by a benediction and a 
promise. Standing in the presence of so many beautiful 
and wonderful objects of Nature's handiwork, we may 
truthfully unite with the poet in saying: 

Know ye the land of the cedar and vine, 

Where the flowers ever blossom, the beams ever shine, 

Where the tinta of the earth and the hues of the sky, 

In colour, though varied, in beauty may vie.” 
After this burst of eloquence it makes us long to be with 
the North-Western at their next summer meeting. In 
welcoming the members, the City Attorney said he had 
never seen such a set of jolly men in all his life, or so many 
fat men. The lean years of electrical engineers are 
evidently a thing of the past in America, 


Electrolysis ef Fused Salts.—The following is an 
abstract of a paper contributed by Mr. A. Helfenstein to 
the Zeitschrift fuer anorganische Chemie. The abstract 
appears in the Journal of the Chemical Society, and 
reads as follows: The author bas electrolysed the 
chlorides of lead, zinc, tin, cadmium, and silver, and 
lead bromide and iodide, and has studied the influence 
of varying conditions on the current yield. Neither in 
a V-tube, nor in any simple apparatus which allows 
direct contact of the anode and cathode liquids, can a 
decomposition be effected equal to that required by 
Faraday's law. Rise of temperature, decrease of current 
strength, decrease of the distance between the electrodes, 
and prolongation of the electrolysis have the effect of 
diminishing the current yield ; in the case of lead iodide, 
however, the yield increases for a certain interval, 600deg. 
to 800deg., with rise of temperature, probably owing to 
the formation of periodide. The chief cause of the 
imperfect yields obtained is the solubility of the metal 
in its fused halogen compounds, and a consequent diffasion 
to the anode and to the surface of the electrolyte, where 
the metal is oxidised or goes off as vapour. Special 
experiments, in which a regulus of the metal was kept 
in contact with ite fused halogen compound, showed that 


the solubility and rate of diffusion increase with rise of 


temperature. The diffusion of the halogen from the 
anode, although of less account than the diffusion of 
the metal from the cathode, is also responsible for. a 
diminution of the yield; this influence of the halogen 
inereases from chlorine to iodine. An approximately. 
theoretical yield is obtained when the disturbing factors 
enumerated above are removed. The anode and cathode 
are separated from each other, either by being enclosed 
in tubes with lateral openings, or by the interposition 
of a diaphragm. As is to be expected, the enclosing of 
the cathode is much more essential than the enclosing 
of the anode. Further, the electrolyte is allowed to 
solidify on the surface, so as to prevent diffusion of 
metallic vapour into the atmosphere, and the tempera- 
ture is kept as low as possible—just above the melting 
point of the salt. With these precautions, a yield is 
obtained which is independent of temperature, current 
strength, and duration of the experiment.” 


A New Mercury Interrupter.—We notice in the 
Electrical Review of New York a description by Mr. E. W. 
Caldwell of a new mercury interrupter, which he thinks 
has advantages over other mercury or liquid interrupters. 
It differs from most mercury interrupters in that the break 
is made between two surfaces of mercury instead of between 
a terminal of mercury and another of platinum or other 
metal; the air is completely excluded from the contact 
pointe, and, consequently, no oxidisation of the metal 
occurs on breaking ; the break is made below the surface 
of the liquid, where the metal is clean, instead of at the 
surface, where the imperfectly conducting oxides and other 
impurities collect. In its simplest form the interrupter 
consists of a small soft rubber tube about a foot long, 
closed at each end with a steel plug, and filled with clean 
mercury, which makes contact with the two steel plugs. 
This tube is held in a vertical position, and the primary 
circuit of the induction coil is completed through the 
mercury column. When the middle of the tube is squeezed 
between the thumb and fingers, the mercury column is 
separated into two portions and the circuit is broken with 
astonishing suddenness and without any visible spark. 
This apparatus, though it will work well for a short 
time, is naturally only an experimental affair, and the 
rubber tube eventually becomes much deteriorated from 
chemical combination of its sulphur with the mercury. 
In another variety of the interrupter the separation of the 
two portions of mercury between which the circuit is broken 
is effected by a sort of poppet valve made of an insulating 
material. This valve can bs operated automatically by an 
electromagnet in series with the primary circuit. Yet 
another form of the instrument, and one which is capable 
of giving very rapid interruptions, consists of a glass outer 
vessel containing an inner tube of insulating material. The 
inner tube is closed at the bottom by a flat plug, which is 
perforated. with a small orifice. A disc of insulating material, 
perforated with a number of holes near its circumference, 
is arranged to revolve in close proximity to the lower end 
of the insulating tube, so as to open and close the orifice 
in the plug at the bottom. The outer vessel and the inner 
tube are partially filled with mercury, and electrodes of 
steel are placed in both. These electrodes are connected in 
series with the primary induction coil circuit, and when 
the disc is revolved it rapidly makes and breaks connection 
between the portions of mercury in the insulating tube and 
the outer vessel, and thus interrupte the current supply of 
the coil The sharpness of the break produced by these 
mercury interrupters is said to be astonishing, and they 
work well with a much smaller condenser than is required 
by the ordinary vibrating or rotary break. 
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GLOUCESTER ELECTRICITY WORKS. 


It is always interesting when an old town is progressive 
enough to walk in the van of modern progress to see how 
it has in years gone by carried on its ere work. We 
this week 0 the opening of the electric light station at 
Gloucester, the latest development of the town’s activity. 
So far back as in the ninth year of Edward III. the town 
was anxious about the paving of its streets, and was 
granted toll for seven years for this purpose. The toll was 
renewed for five years by Henry IV., and in the reign of 
Edward IV. an Act was passed to compel the inhabitants 
to pave the streets, and a year subsequently by charter the 
Corporation was empowered to do this work. Whether 
the obtaining of a pure water supply comes before or after 
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question in Gloucester dates from June, 1889, when four 
companies gave notice of their intention to apply to the 
Board of Trade for aad ordefs authorising them to 
supply electricity within the district of the city of Gloucester. 
A report was then prepared explaining the various courses: 
open to the Council, and it was decided not to consent to 

e application of any company, but to obtain further 
information, and consider whether or not the Council 
should itself apply for such a provisional order. Notices 
wero given by Mine companies in 1890, by one company 
in 1891, and by two companies in 1894, but no further 
proceedings were taken by any of the companies. In 1895 
one company again gave notice, and proposals were made 
by the ity of Gloucester Tramways Company, Limited, 
for a combined scheme for electric lighting and traction. 


A deputation from the Corporation visited Bristol and 
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Fia. 1.— Elevations of the Gloucester Electricity Works. 


the paving of the streets, we find that at Gloucester, 


as in so many other places, the obtaining of water was due 
to the forothought and the energy of the clergy. It was in 
1438 that the Grey Friars poe that water might be 
brought from Robin Hood Hill for the use of the city. 
It was brought by an aqueduct at the centre of the street 
crossings.  Lenaud says: “The beauty of the town lies 
in two crossing streets, and at the place of the middle 
meeting is an aqueduct incallated.” This aqueduct remained 
till the reiga of George IL, when it was taken down, 
because, being situated in the centre of the four 
principal streets, it oe interrupted the passage of 
carriages, Thus it will be seen that this city has had a 
long and interesting municipal career. 

he electric light plant, which was officially viewed by 
the Mayor and Corporation yosterday and declared opened, 
is an example of the modern municipal enterprise of the 
citizens of Gloucester. The history of the electric light 


inspected the electric lighting installation of the Corpora- 
tion and the electric traction installation and the tramways 
of the Bristol Tramways Company. On Nov. 12, 1895, 
the Corporation decided not to consent to the application 
of any company, and rosolved, with one dissentient, 
to apply for a provisional order authorising the Cor- 
poration to supply electricity for public and private 
purposes within the city, and the application was granted 
by the Gloucester Corporation Electric Supply Order, 1896, 
confirmed by the Electric Lighting Orders Confirmation 
(No. 1) Act, 1896. In February, 1897, a special committee 
was appointed to consider what steps should be taken under 
the order, and, on the recommondation of the committee, 
the Council in April, 1897, decided to exercise the powers 
given by the order, and began to look after a suitable site 
for the works. In June, 1897, the Council consulted Mr. 
Robert Hammond, M I. C. E, and instructed him to prepare 
a preliminary report dealing generally with the question of 
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electricity supply for lighting and other purposes, and with 
the question of providing & refuse destructor. In August, 
1897, after considering Mr. Hammond's report, the 
Council unanimously decided to establish electricity 
supply works, with a refuse destructor in connection 
therewith, and engaged Mr. Hammond to prepare a 
scheme on the lines suggested in his report, and 
afterwards to prepare plans and specifications for and 
superintend the carrying out of the work. A sub-committee 
(accompanied by Mr. Hammond) visited the works at 
Cheltenham, Newport, Reading, St. Pancras, Islington, 
Leyton, Tunbridge Wells, Brighton, Shoreditch, St. James, 
Manchester, and Leeds. The sub-committee were thus 
enabled to verify much of the information given in 
Mr. Hammond's report; but they gave special attention 
to a number of points which the report left open for con- 
sideration—such as site, character of engines and plant, 
terms of supply, etc., and to financial and other matters, a 
knowledge of which might be useful in settling the details 
of the Gloucester scheme. The sub-committee thus obtained 
much valuable information, which was summarised in a 
report presented to the Council in October, 1897. Although 
the question of electricity supply was under consideration 
for a long time before the Corporation obtained and 
proceeded to carry out the powers given by the order of 
1896, the time was not wasted, as it enabled the Corporation 
to ascertain and profit by the experience of other boroughs, 
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FIG. 2 —Section through the Bulldings, 


and led to unanimous adoption of a really comprehensive 
scheme, which has met with the general approval of the 
citizens. At first much difficulty was experienced in finding 
a suitable site, but the question was happily solved by the 
Corporation purchasing the Bearland Estate and adjoining 
properties as an investment for corporate funds, and obtain- 
ing the sanction of the Local Government Board to use a 
portion of the property as a site for the electricity works. 
A most excellent site has thus been acquired in a central 
position, easy of access, and near to the river, canal, and 
dock branch railway. The Corporation have had an 
excellent adviser in Mr. Robert Hammond, and have been 
very fortunate in being able to let the whole of the works 
to contractors of the highest standing, although generally 
accepting the lowest tenders. i 


BUILDINGS. 


The aite of the generating works in the south-west part 
of the city has a pleasing historical interest. Situated 
within the south-west corner of the old Roman wall, it 
must have been, in times long gone by, the scene of many 
exciting incidents. The old wall from the South Gate 

through Kimbrose, down Commercial-road, turn- 
ing through the yard of the electricity works, into 
and up Barbican-alley, and thence across tbe Bearland 
to the West Gate. Originally it was surrounded by a ditch 
and a rampart of earthwork, the rampart at this spot being 
of natural formation. On the ground now occupied by the 
Commercial Rooms was raised an artificial mound tower- 


ing high over all,” the base of this probably extending cver 
part of the site now occupied by the electricity works. This 
mound was the look-out of the ancient Britons, and from 
ite summit a most extensive view across the river and vale 
and to the surrounding hills could be obtained. This mound, 
or * barbican," was in existence at the time of the siege of 
Gloucester in 1643, and was, no doubt, also utilised by the 
citizens as a watch place” to observe the movements of 
the king’s army, which then encompassed the city. Bearing 
in mind the historical associations of the site, it is interest- 
ing to find that during thé work of excavation for the 
foundation’ of the chimney stack. several large stones 
belonging to the old Roman wall was found. To 
pas this discovery on record one of the stones has 

en re-worked, and tbe following inscription cut into 
it: While excavating for the foundation of the chimney 
stack in May, 1899, this stone, which formed part of the 
old Roman wall of the city, was met with at 15ft. below 
the ground," and it has been built into the wall running 
opposite the front entrance to the works. Many small 
pieces of pottery, some few coins, and other things were 
also found; but a stil more interesting discovery was 
made in the south-east part of the site, when digging the 
trenches for the foundation of the north-east wall of the 
switch and test rooms, the end of a large pit about 9ft. 
wide and 8ft. deep from top to bottom being come across. 
The walls of this pit were formed with very large osk beams, 


varying from Qin. to 15in. square, placed closely one on top of 
the other, making it perfectly solid, and on the outside clay 
puddling appears to bave been put. The pit was perfectly full 
of animal bones of all descriptions, and in addition to this 
was found Roman snail shells, oyster shells, etc. Above 
the pit, and on the south-west corner of it, was a portion 
of a stone column, 12in. in diameter, which may probably 
have been part of a small temple once existing there. It 
is thought very probably that the pit before referred to 
may have been for the reception of the bodies of animals 
after being sacrificed upon an altar which stood near. 
Electricity works do not naturally lend themselves to 
elaborate architectural adornment, and it will be seen from 
Figs. 1 and 2 that no attempt has been made at unneccasary 
ornamentation, but the architect has, nevertheless, pro- 
duced a structure which does credit to his profession. The 
whole of the building work. has been carried out by the 
local firm of Messrs. John. Gurney and Sons. The 
buildings are constructed of brick, with Bisley stone 
dressing, and in planning them care had to be taken 
to allow ample room for future extensions, and to 
plot them in such a way that the refuse destructor, 
for which contracts have been let, should form part 
of the same building. The natural formation of the 
site admirably adapta itself to what is required for the 
destructor. The buildings, which were designed by Mr. 
Harry A. Dancey, of Gloucester, consists of a lofty engine- 
room and boiler-house and a well-arranged suite of, offices. 
The engine-room (Fig. 3) is 54ft. by 57ft. and 28ft. high. 


80 
The interior walls are executed in buff bricks, with a dado 
of brown glazed bricks, finished with a moulded capping. 
In the north-west corner of the M grim is the con- 
denser pit, the floor of which is 12ft. below the engine- 
room level Running along the south side of the engine- 
room is the switch-room, and running behind this is the 
test-room. The level of these two rooms is Aft. higher 
than the floor of the engine-room. This enables the switch 
board attendant to obtain a good view of all the machinery. 
The boiler-house runs parallel to the engine-room, and is of 
alightly larger dimensions. It provides space for four 
boilers, and also contains the pump-house and economiser. 
The chimney stack is 150ft. high, with an internal diameter 
which is nowhere less than 6ft. From the top of the stack 


PLAN OF GROUND FLOOR 


THE ELECTRICAL ENGINEER, JULY 20, 1900. 


double-acting ram pump, made by Mesars. Evans, of 
Wolverhampton, with an injector as stand-by, and the 
feed water can be passed directly into the boilers, or, alter- 
nately, through a feed heater and a Green's economiser 
containing 96 tubes, A Bruce Peebles 5-kw. shunt-wound 
motor placed outside the pump-house drives the shafting 
for the mechanical stokers and the scrapers for the econo- 
miser. The main steam and feed pipes are of lap-welded 
steel, and the whole of the pipework was entrusted to 


Messrs. Ashton, Frost, and Co., Limited, Blackburn. The 
steam and feed pipes are all of lap-welded steel, having 
special thick flanges welded on and drilled for bolt holes. 

he exhaust pi 
the holes 


are all of cast iron, flanges faced, and 
and harboured for nuts. The feed pipes 
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Fig. 8.—Plan of the Gloucester Electricity Works. 


a magnificent view may be obtained, and on the completion 
of the work the 3 was taken to photograph the 
grand old cathed 


STEAM GENERATING PLANT. 

The boiler-house (Fig. 4) contains three Lancashire 
boilers by Messrs. Yates and Thom, of Blackburn. Each 
boiler is 50ft. long by 8ft. in diameter. They are made of 
steel throughout, and are constructed for a working pres- 
sure of 160lb. per square inch. The shells are composed of 
seven rings, eac e fromone plate13in. thick. The boilers 
are fitted with Proctor's mechanical stokers. The dampers in 
the side flues are worked from the front end of the boilers, 
the balance weights being arranged to work in, guides, 
which are graduated to show the opening in inches and 
feet. Water is fed into the hoilers by a compound 


are all of steel, galvanised inside and out. The pipes have 
a special automatic provision for exhausting the atmosphere 
in event of anything going wrong with the condenser, and 
are generally arranged in an up-to-date manner. 


ENGINE House PLANT. 


The generating plant at present at work consists cf two 
combined sets. The larger set (Fig. 5) is composed of a 
triple-expansion engine, with one high and two intermediate 
cylinders placed above three low-pressure cylinders, working 
on cranks set 120deg. apart. The engine runs at a speed 
of 350 revolutions per minute, and is designed to give 
500 i.b.p. with 160lb. steam pressure. To this engine are 
coupled two Silvertown dynamos, the two being capable of 
giving an output of 300 kw. at any pressure between 440 
and 500 volts, The dynamos are of the single horseshoe 
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pressure from 220 to 250 volts, these machines being 


type, with drum bar armatures and shunt-wound magnets. 
of the same type as those of the larger set. The engines, 


e smaller engine is a two-crank compound engine, 


- 


d — * 4 


* HU 


' 7 > 
1 5 | 
t 


a 


ee JA: P y 
at ona in^ MEL o 


5 


* 


1 2. 
j ye 


ay DS a 
T fo Oe 


MET 

e^ 

Le: 
A. = 


Fia 4.—View of the Gloucester Boilers, showing Mechanical Stokers, d 


which were made by Messrs, Belliss and Morcom, Limited, 
of Birmingham, are fitted with their patent system of 
foroed lubrication. In this system a small pump, worked 


with one high and one low pressure cylinder, working 
on cranks set 180deg. apart, the steam being distributed 
by a single piston alide valve of special design placed 
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FIG. 5.—Plan and Elevations of the Belliss-Silvertown 300-kw. Steam Dynamos. 


between them. The engine runs at a speed of 380 revo- | off the main shaft, supplies oil under pressure to a series 
lutions per minute, and will give 250 ih.p. with | of pipes, which convey the oil to each bearing, and 
130lb. of steam. The engine drives two Silvertown | ensure every working part being thoroughly labri- 
dynamos, each having a capacity of 75 kw. at any | cated. By this means the engines are enabled to 


~ 82 
make uninterrupted runs for long periods without any 
undue consumption of oil. The design, truth of work- 
manship, and accuracy of adjustment of the plant are 
of the highest class, and permit of the engines running 


. 
FId. 6.— The Blak e-Knowles Condensing Plant. 


quietly and without trouble at the high speed at which 
they work. A 15-kw. booster is placed in the engine-room, 
-and provides the necessary additional pressure for charging 
the battery, It cons'sts of two single horseshoe under- 
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when running at a speed of about 780 revolutions. In the 
condenser pit the Blake and Knowles Steam Pamp Com- 
pany have erected two of their jet condensing plants Cig, 6) 
Each of these is capable of dealing easily with 10,0001b. of 
steam per hour, and of maintaining a vacuum of 26in. under 
all normal conditions of atmospheric pressure. An overhead 
travelling crane spans the engine-room. It was made by 
Messrs. Spencer, of Hollinwood, and will lift a weight of 
10 tons, Fig. 7 shows a general view of the engine-room 
as at present equipped. 


THE SWITCHBOARD. 


The switchboard, which can be seen in plan in Fig. 3, 
stands on a gallery on one side of the engine-room. It 
consists of nine enamelled slate slabs fixed in a wrought- 
iron frame, which rests on a plinth of glazed bricks. The 
slates are insulated from the iron frame by ebonite bushes 
and washers, and the uprights of the framework are 
hidden by a polished beading, which gives a very neat 
appearance to the board. The switchboard is divided 
into three parts: the positive on the right, the 
booster and battery switches and instruments being 
in the centre, and the negative on the left. The 
general view of this switchboard as included in the 
first contract is given in Fig. 8, but Fig. 9 will be of more 
interest to our engineering readers as giving the diagram 
of connections used. These can be readily followed, but 
we would call special attention to the accumulator switches 
and to the connections whereby a single boosting dynamo 
allows of the whole of the accumulators being charged 
while the accumulators are still on the lighting circuit. 
In order to do this, the regalating cells are arranged at the 
earth end of the two batteries. When it is required to 
charge the accumulators, the discharge switch contact is 
moved back until the number of cells across either side of 
the three-wire system is so few that they can be charged at 
the then voltage of supply. The series of regulating cells 
cut out of the circuit is then charged by the single dynamo 
provided for that purpose. The charging contact can be 
varied in such a way that the end cells when fully charged 
can be cut out. The path of this charging current from 


IId. 7.—View of the Engine-Room at the Gloucester Electricity Works. 


type machines, coupled together and mounted on the same 
bed-plate. One machine runs as a motor, and obtains current 
from the 'bus bars at 220 to 250 volts. It drives the other 
machine, which is a generator, and is designed to give a 
current of 100 amperes at any pressure from 20 to 160 volts 


= gui in AS qty lacs the 
ttery-c g swite the tive battery, hence: 
through the cells to the disch * sel 
8 to the battery-discha 


itive brush to the 


arge contact. From this it 
contact on the negative 
of that to the. | 


attery, through the end 
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contact, and back to the booster. These regulating switches | beneath the handwheel in synchronism with the accumulator 
would seem, from the front view (Fig. 8), to be of circular | regulating switch. In this way troubles from back lash are 
form, but these circular series of contacta are only dummies. | avoided. An addition to the above, provision is also made that 
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FIG. 8.—Front View of the Gloucester Switchboard. 


The switch gear is placed in the accumalator-room, and the | the regulating cells cannot be reversed due to the discharge 
handles on the board work by means of bevelled gearing | switch being moved ahead of the charging switch. Alarm 
vertical rods, which move the real switch contacts above by | contacte are provided on the accumulator regulators, which 
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. E FIG. 9.—Diagram of Switchboard 9 
. B D.B, battery discharge switch; B O B, battery charging switch ; N W A, neutral wire ammeter. = 
complete the circuit of an alarm bell if an attendant should 
try to do this. Another good feature in the switchboard is 
the insertion of slate ledges between each of the duplex 


means of worm. gear. In this way a large movement of 
- tho handwheel corresponds to one contact, and a suitable 
reduction gear behind the switchboard keeps the indicator 
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fuses, so that the blowing of one fuse may not cause an arc | repairs the lamps are lowered by means of a winch fitted 


which sets off ite neighbour. There arethree plug bars on both 
the positive and negative sides of the switchboard, so that 
three different voltages can be used if it should be necessary. 
In connection with the earth a recording ammeter is pro- 
vided, together with an alarm bell, which riogs if the 
current through the earth circuit exceeds 10 amperos. An 
automatic switch, which falls at 10 amperes, puts a resist- 
ance in between the earth-plate and the centre wire. The 
whole of this switchboard and gear, together with most of 
the measuring instruments on it, were manufactured and 
supplied by Messrs. Crompton and Co., of Chelmsford. 
The dynamos and the booster are connected to the board 
by means of indiarubber lead-covered cables: drawn into 
Doulton casing, and the battery is coupled up by jin. 
copper rod run on insulators, which are suspended on 
wrought-iron straps from the roof. The whole of the 
switchboard work and the cable and copper conneetions 
have been carried out by Messrs. Crompton and Co., 
Chelmsford. 
ACCUMULATORS. 


The accumulators, which were supplied by the Electrical 
Power Storage Company, Limited, are of their K W S 
type. Each of the two batteries contains 140 cells, with 
the following capacities for discharge—i.e , 210 amperes for 
two hours, or 168 amperes for 33 hours, or 112 amperes for 
seven hours, while for a discharge lasting over 10 hours 
80 amperes can be taken. There are 30 plates to each cell, 
which are contained in wood boxes lead-lined. These 
plates are separated by circular glass tubes held in place at 
the top and bottom, and the cells are placed on two-tier 
stands with iron standards and wood bearers. The approxi- 
mate weight of each cell complete with acid is 455lb., and 
the extornal dimensions 2ft. 1 in. by 1ft. 1]in. by 1ft. 73in. 
height over all. 

THe MarNS. 


This important part of the work was entrusted to the 
Callender Cable and Construction Company, the mains 
being laid on the “solid” system. Briefly, this method 
may. bo described as follows: In the trench, square cast- 
iron tronghs are laid, into which, at intervals of about a 
foot, are placed wooden bridge pieces for supporting the 
cablé. A clearance all round the cable is thus provided, so 
that when bitumen is poured into the trough it flows 
all round the cable. Over the troughs are laid cast-iron 
covers. For the private supply the electricity is conveyed 
from the generating works to various parts of the city by 
six feeder cables, which feed the network of cable that 
distributes the current amongst the consumers.: The five 
principal fecders are of ‘4 square inch section, the other 
being 25 square inch. By the side of each feeder a three- 
core 7/,, pilot cable, lead sheathed and armoured, is laid 
direct in the earth, and runs from each feeding point to the 
main switchboard at the generating works. The distri- 
buting mains form a complete network of cables of various 
sizes, and are joined up to the feeders in Gallender’s 
disconnecting boxes. From the distributors, service lines 
are run to each consumer. All the feeders and distri- 
butors are triple-concentric lead-sheathed cables, which 
are furtber protected by bitumen compound in the cast- 
iron troughs, The cable used for vicio fen the energy to 
the public street lamps is a 7/16 single ead abesthed con- 
ductor laid direct in the ground. Each section of the 
public ligbting cable is connected at suitable points to the 
network. The total amount of cable laid up to the present 
is 233 miles. This length can be dissected as follows: 
length of feeders, 52 miles; pilot cables, 52 miles; distri- 
buting cables, 123 miles; and are lighting cables, 32 miles. 


PUBLIC LIGHTING. 


At the present thoro are 44 arc lamps in use for the 
 Streetlighting, these being grouped in four series of nine 
lamp each and two series of four lamps each, and 
supplied with energy from the distributing network. 
The lamps are the Brockie-Pell single-carbon type, and 
are egected on posts supplied by Messrs. Hay and 
Padre, of Worcester. Esch lamp is provided with 
an automatic switch, which inserts substitutional resistance 
if the circuit in the lamp be broken. For trimming and 


pillars, - 
SYSTEM OF CHARGING. 


After very careful consideration the Corporation decided 
to adopt a sliding scale system, whereby the price of elec- 
tricity to any consumer will be regulated by the length of 
time during which thesupply is used. The scale of charges 
has been fixed as follows: 7d. per unit for any number of 
units up to the equivalent of 100 hours’ use per quarter 
of the maximum demand recorded by the indicator and 
@d. per vnit for all consumption during the quarter beyond 
the above. Tho object of this sliding scale of charges is to 
provide for the payment by each consumer of the due pro- 
portion of the charges which are involved in laying down 
and always keoping ready the necessary plant for the 
supply of the fuil unit of electrical energy which the con- 
sumer may at any time demand. For motive power the 
following rates have been adopted : 44d. per unit for any 
number of units up to the equivalent of 100 honrs' use per 
quarter of the maximum demand recorded by the demand 
indicator, and 14d. per unit for all consumption during the 

uarter beyond the above. That this is an extremely 
avourable rate to the consumer will be seen from the 
following: for a use of one hour per day of the 
maximum demand, the average price per unit will be 
4:5d.; for two hours, 3:15d.; for four hours, 2:32d.; for six 
hours, 2 05d.; and for 12 hours, 1:77d. 


THE REFUSE DESTRUCTOR. 


The population of the city is about 42,000. The refuse 
is collected from 9,000 houses three times per week on 
alternate days, and averages 25 tons per day, or 150 
tons per week of six working days. The City Council 
desired to thoroughly cremate without causing a nuisance, 
and in such a manner as to utilise the heat in 
raising steam for the electricity works. Among the 
various plans submitted in response to the advertisement 
for tenders, it appearcd that the twin-cell destructor of 
Messrs. Heenan and Froude best fulfilled these conditions, 
and accordingly the contract was allotted to them. The 
destructor, having a burning capacity of 50 tons per 
24 hours, will consist of two cells side by side, only 
separated from each other by a low bridge like that at the 
back of a boiler, so that an open communication exists 
between the two cells. Each cell will have a charging door 
on one side of the furnace, corresponding to the clinkeri 
door on the opposite side, and, the combustion chamber wi 
be placed above the two cells, extending the whole length of 
them, the boiler being fixed above the combustion chamber. 
The feeding will be done through a hopper provided in 
connection with each charging door, so that the refuse may 
be put nc on to the grate bars, and the men on the 

inkering side can pull it forward if necessary, so that 
there will be a direct course either by pushing from the 

g door, or pulling from the clinkering door, to get 
the refuse into the grate. The blast will be fed to the 
underside of the ashpit, the grate being supplied with air 
blast by a fan, the steam blast by a jet—the whole under 
entire control. The main feature of the destructor is that 
by simply altering the direction of a damper the gases from 
either grate can be alternately made to travel over the 
hot fire in the other grate, and so into the combus- 
tion chamber, and, finally, into the boiler. The whole 
apparatus will be compact and close together, without any 
long fiues for loss of heat before reaching the boiler. 
Charging and clinkering will take place alternately, first 
with one cell and then the other, so that there will be 
always a hot fire in the one cell to cremate the smoke and 


at the base of t 8 


fumes from the other. A water-tube boiler having 1,300ft. 
of heating surface will be provided over each of the two 


ek of cells. These will be ip oe with all the necessary 
ttings and pipework, enabling them to work in conjunction 
with the boilers for supply of steam to the electricity 
works engines. The approach roadway will be a level one 
on an inclined ground, so reversing the more usual order. 
A portion of the roadway will be W&rtly of girder construc- 
tion, so that the space below can be used for coal storage 
and bunkers. Ample space is allotted for the clinker- 
cooling yard. : 
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* ou EXTENSION OF PLANT. 

As soon as the work of laying the mains was begun, a 
great demand for electricity was made upon the Corpora- 
tion by intending consumers, with the result that before 
the works were completed the demand had already out- 
stripped the effective capacity of the original plant. It 
was necessary, therefore, to e arrangements for meeting 
the unexpected large requirements, and extension of the 
works had to be undertaken before the original plant had 
been Rot into use. The extension’ contracts were allotted 
as follows : Boiler-house plant—one Lancashire boiler, 
50ft. by 8ft. 6in., eapable of evaporating 8,0001b. of water 

r hour, and fitted with Proctor’s mechanical stokers. 

he contrast was given to Messrs. Tinkers, Limited, of 
Hyde, who have now in hand the above-mentioned boiler, 
which is suitable for a daily working po of 160lb. per 
square inch, the shell of the boiler being made of plates 
jin. thick, the flues of plates ,°,in. thick, and the end 

lates 18 in. thick. The engine-house plant is to be supplied 
oy Messrs. Mather and Platt, of Manchester, and consists 

a Willans patent central-valve triple-expansion engine of 
500 L h. p. (3-R size), running at 320 revolutions per minute, 
coupled direct to two Mather and Platt 150-kw. dynamoes. 
The set is capable of giving an emergency overload of 
330 kw. The diameters of the engine cylinders are as 
follows: high-pressure, 300mm. (11:8in.); low-pressure, 
480mm. (18 89in.); low-pressure, 720mm. (28°34in.) ; 
stroke, 264mm. (10 24in ). | 
. The supply of current at the station is on the three-wire 
system at 220 and 440 volte, and the set supplied consists of 
a couple of the above-mentioned Mather and Platt machines 
eoupled direct to one engine, each dynamo being arranged 
for work on either side of the system. They are of the 
four-pole type, and each is designed for a normal output of 
680 amperes at 220 to 250 volte, at & speed of 520 revolu- 
tions per minute. Each is capable of giving 750 amperes 
as an emergoncy load for a period of two hours. The 
magnet ring is of special well-annealed steel with 
the limbs cast on; it is divided horizontally at the 
centre. The magnets are fitted with removable brass 
spools, and provided with a shunt winding. The armature 
is of the drum type, wound with copper strip, laid in 
insulating troughs, and securely embedded in slots on the 
surface of the core. The armature and commutator are 
3 with ample through ventilation, enabling the 
machinery to run for long periods without undue heating 
The commutator is provided with a liberal brush surface ; 
there are four brush spindles, each fitted with seven carbon 
brushes. The bearing is of the spherical adjustment type, 
and is provided with two loose rings dipping into an 
oil-well, the arrangement ensuring continuous automatic 
lubrication. | 

The extensions to the switchboard were placed in the 
hands of Mesars. Crompton and Co., the makers of the 
original board. The condensing plant consiste of one jet 
condenser, capable of dealing with 10,000lb. of steam per 
hour. This is to be supplied by Messrs. Ed. Chester and 
Co. The extension plant is in the baud: of the manufac- 
turers, and will be ready for use next winter. 

The original loan borrowed by the Corporation for the 
purposes of the electricity supply was £45,450, and at a 
recent Local Government, Board enquiry an additioual loan 
of £18,000 was granted for the extension plant referred to 
and for the refuse destructor. ; | 

Our thanks are due to Mr. Hammond for the use of the 
drawings from which the diagrams were prepared, and to 
the various contractors for information given. The views 
are from photographs taken by Mr. A. H. Pitcher, of 
Gloucester. 


THE HEMINGWAY-COLEY AUTOMATIC REPLACING 
FUSE. | 


This fuse, which, we understand, is the invention of Mr. 
E. J. Coley, is designed to provide against the extinction 
of light egen y caused by momentary short-circuit. 
This is done by providing two fuses, the second of which 
automatically comes into action when the first has been 
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blown. The assumption is that the interval: between the 
blow of the first fuse and the switching-in of the next 
is sufficient under ordinary circumstances for the acci- 
dental shcrt-ciroutt to have ceased to exist. In Fig. 1 
the first fuse is in circuit, which connects one fuse block 
to the movable contact on the right-hand side of the figure. 
This contact is constrained by a spring, which tends to 
close the connection to the subsidiary fuse. It is pre- 
vented from doing so by the fuse wire, which is in 


Fia. 1. 


tension. As soon as this fuse wire melte, the revolving 
contact flies over, and put the second fuse in circuit. 
Fig. 2 shows the apparatus as it would be seen after 
the first fuse has blown. The letters on the diagram 
mark the following parts: a is the subsidiary con- 
tact, and b is that contact which is common to both 
fuses. The plate, c, carries the other end of the secondary 
fuse, and connection is made with this by means of the 
lever work, b The whole of the fuses are mounted on an 
insulated bar, g, the fuses being labelled e and F respec- 
tively. We are informed that these fuses have stood the 
test of practical work, but there are certain details in the 


SOM 


Fia. 2. 


samples which have been sent to us which should be 
modified before they are manufactured in great quantities. 


We believe they can be procured from Mr. Hemingway, 


39, Victorla-street, Westminster. 


THE SOUTHPORT ELECTRIC TRAMWAYS. 


OFFICIAL INAUGURATION OF THE SYSTEM. 


Southport is to be congratulated upon the unmarred 
success which attended the official inauguration of its 
system of electric tramways on Wednesday, the 18th inst. 

ne is prepared for hitches on such occasions, but no hitch 
of any kind whatever occurred during the cetemony in 
question. Everything worked like a clock, and, indeed, 
the service of electric trams in 9 might have been 
in operation for months past for all a casual observer 
might have doteoted, had it not been for the gay manner 
in which both cars and streets were decorated. According to 
progamme; the guests, who formed a very numerous party, 

ncluding many well-known tramway engineers and others, 
assembled at the town hall at 11 am., whence they pro- 
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ceeded to Hoghton-street to witness the starting of the. 
first car by the Mayoress (Mrs. T. P. Griffiths), and the second 


and third by Mrs. G. F. Travis (wife of tbe chairman of 
tbe Tramway Committee) and Mrs. T. Jones (wife of 
the chairman of the Electricity Committee) respectively. 
Several other cars also took part in the procession, all 


being well filled, though not crowded. The cars proceeded 


in company for & couple of miles or so, and then took 


different routes to the generating station and new car 
depót, which were duly inspected. The journey was 


accomplished in delightful weather and without incident. 
During its course those present had an opportunity of 
admiring the neat, if not elaborate, design of the overhead 
equipment, while not a few envied Southport its wide, level 
roads and other natural advantages which belp to assure 
the success of electric traction. 
question, coupled with the substantial manner in which the 
work has been executed throughout, makes the success of 
the undertaking a foregone conclusion. 

The lines opened on Wednesday are entirely new, and at 
present quite distinct from the other tramways within the 
borough, though this is not likely to remain the case for 
long, since further new lines are contemplated, besides the 
conversion, at an estimated cost of £40,000, of the tram- 
ways recently purchased by tbe Corporation from the 
Birkdale and Southport Tramways Company. As will be 
seen in another column, the application by the Corporation 
for sanction to borrow this amount formed the subject of a 
Board of Trade enquiry on Tuesday last. 


‘Upon their return from the inspection of the overhead 


equipment, car depét, and power-house, which we propose 
to describe fully in a future article, the guests were enter- 
tained to luncheon at the Queen's Hotel. 
consisted of an excellent cold collation — mit sud deutscher 
Bedtenung—and provided a fitting termination to the 
day’s proceedings. The sole fault was with regard to the 
speechmaking, which was prolonged to rather an unneces- 


Ex Ang h. 

e Mavon (Mr. T. P. Griffiths), who presided, in pro- 
posing “ The Southport Corporation Tramways,” expressed 
a belief that the new tramways would prove a very 
successful undertaking. The permanent way was thoroughly 
good, and the electrical equipment throughout the best that 
money could buy. He looked to the success of the tramways 
to find them the money required for the purchase of the 
waterworks company’s concern. 

Councillor TRAVIS, chairman of the Tramways Committee, 
in responding, gave a brief history of the undertaking, 
remarking that the first real progress made by the Corpora- 
tion with regard to the tramways of the borough was in 
1896, when they bought the lines of the Southport Tram- 
ways Company. The lines opened that day were first con- 
templated in 1897. A provisional order was obtained in 
August last, and consent was given to their application for 
borrowing powers at the end of October. The work was 
begun only in January of this year, from which circum- 
stances it might be deduced that it took about 2} years 
to do all the talking about such a scheme and six months 
to do the work. The lines opened that day represented 
about six miles of single track, and altogether with the 
lines contemplated they would have about 18 miles of lines 
in Southport. They got their current for working the new 
lines from the same works as supplied the town generally, 
but it being an alternating-current station they had installed 
special machinery for the tramways. Altogether they had 
3,000 h. p., and had additional building accommodation for 
6,000 h. p. more. It was intended to start immediately with 
the conversion of the Southport and Birkdale line. | 

Other speeches followed by the representatives of the 
several contractors, etc., for the work, including Mesers. 
Macartney, McElroy, aud Co., overhead equipment; Messrs. 
Callender’s Cable and Construction Company, Limited, 
mains; Messrs. Bruce Peebles, generating plant; and 
Messrs. Dick, Kerr, and Co., Limited, rails and cars. 
The whole of the electrical work, it should bo mentioned, 
has been executed under the supervision of Mr. C 
Taite, the borough electrical engineer, to whose untiring 
efforts the success of Wednesday’s ceremony was in no 
small measure dae, while the construction of tho per- 
manent way, erection of car depót, and extension to the 


The natural advantages in 
| of the Verband were afforded an opportunity of visiting 


The repast 


generating station buildings have been carried out under 
the direction of the borough surveyor, Mr. R. P. Hirst. 
Further details of the scheme we hope, as previously 
mentioned, to give in a future article. 
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ÉIGHTH ANNUAL MEETING AT KIEL. 
[BY OUR OWN CORRESPONDENT.] 
( Continued from page 44.) 


Previous to the inspection of the electrical equipment 
in connection with the Kaiser Wilhelm Canal, described 
in the second instalment of this article the members 


various local sbipbuilding yarde and engineering works. 
Several of the warships then lying out in the harbour were 
aleo thrown open for inspection, and much enjoyment was 
found in the trips to these. The ship patronised by the 
writer was the Brandenburg," one of Germany's older types 
of battleship, and resembling in point of dimensions our 
Centurion class. The officers were most courteous in 

iving information, and afterwards provided tea and coffee on 
deck, the taste of which was destroyed by the “ lager” 
which followed for those who liked it. Compliments were 
exchanged and mutual success wished over this after-course, 
the hosts having little suspicion how soon, perhaps, a final 
farewell would have to be taken of the charming surround- 
ings, the “ Brandenburg" being, by-the-bye, one of the 
vessels recently selected for the China station, and having 
already departed to those troubled waters. My best wishes 
for the successful and safe accomplishment of the duty 
involved go out with the uP and her gallant crew, as do, 
no doubt, the wishes of all those who took part in the 
pleasant inspection of that eventful afternoon. 

Bat this is no place for sentiment. Pages, indeed, 
might be written about the visite made during the few 
days of the meeting both from a social and utilitarian 
point of view, but the space at my cer Sag suffices only 
for a cursory notice. In dealing with the several inspec 
tions of worke, etc., made, I shall therefore confine myself 
as far as possible to a brief description of their electrical 
equipment. Before proceeding with such description it 
might, however, be as well to explain that the same 
programme of visite served during two days. This arrange- 
ment is usual with the Verband, and enables members to 
see a maximum of the principal attractions, besides avoiding 
crowding. Without such explanation it might be thought 
the Germans managed to get through a phenomenal pro- 
gramme in the one day, since I shall continue with the. 

escription without reference to dates. 

Of the several shipbuilding yards thrown open for 
inspection, the Germania-Werft (Krupp) Baltische Elek- 
tricitate-Gesellechaft, though not so extensive as the 
Government’s yard, nevertheless afforded great interest, 
being so thoroughly modern in ite equipment, as the 
name Krupp would alone suggest. The installation 
serving the yard with electrical energy for, lightin 
and power purposes is situated upon the site o 
an old wharf, from which central position energy 
is distributed both to the various workshops and ships 
under construction. The generators are of the continuous- 
current shunt-wound type by Messrs. Siemens and Halske. 
Exch of these machines has a capacity of 40 kw., and 
supplies current at a terminal pressure of from 110 to 
150 volts. To assist the primary generators over the load 
peak, and to supply the requirements of the establishment 
at night, besides acting as a reserve, a battery of accumu- 
lators bas been added. This has a capacity of 756 ampere- 
hours, The two dynamos are driven by means of belts 
from steam-engines of the compound type. The leads from 
the dynamos are taken to a switchboard, whence the current 
generated is distributed into the numerous circuits, A 


D | separate main is run to each centre of consumption from the 


switchboard, at which latter point each main is provided with 
a double-pole switch. This arrangement has been adopted 
so as to facilitate as much as possible the location of earths, 
which are of very frequent occurrence in this class of work. 
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A conductor mast is erected upon each of the ships already 
launched, to which is connected a flexible feeder from the 
shore. In the interior of the ship the temporary conductors 
are carried by porcelain insulators attached to the deck 
supports. Rivet holes are made use of where it is necessary 
to pass the conductor through armour plating, the holes 
N lined with vulcanite tubing. The lamps 
employed are specially protected against mechanical injury. 
The landing ways and the upper decks .of the ships under 
construction are lighted by means of arc lamps during the 
winter months. Distributed over the whole yard, and in 
the numerous workshops, etc., there is at present a total of 
about 1,200 incandescent lamps, besides upwards of 100 
arc lamps installed. In addition to this load, the 
generators have to supply energy to electric motore 
aggregating about 50 hp. Far wes large holes 
in plates, etc., already fixed, portable drilling machines, 
driven by electric motors are employed.  Electrically- 
driven windlasses and centrifugal pumps are also used. 
Yet another use for electrical energy is found here— 
namely, for the propulsion of a boat serving exclusively 
the requirements of the yard. This is equipped 40 
accumulator cells of 600 ampere-hours. capacity for five 
hours’ continuous discharge. The battery is charged at a 
constant potential of 110 volte. 

Considerable additions in the shape of a new wharf, 
etc., are being made to the yard, which will entail a 


largely-increased consumption of olectrical energy. In 
anticipation of this, the capacity of the 5 plant 
y installed is to receive considerable additions. In 


fact, when the contemplated extensions are complete 
the plant will comprise four 12-pole shunt- wound 
dynamos, each designed for an output of 800 amperes 
at 550 volte terminal potential, two shunt - wound 
‘machines to yield 342 amperes at 550 volts terminal 
potential and two machines of similar type to yield 
750 amperes at 250 volte potential. The four large 
dynamos are to be driven separately by triple-expansion 
engines of 500 h.p. each, while the smaller dynamos will be 
grouped in pairs consisting each of a 550 and a 850 volt 
machine, and driven thus by means of a common 240-h.p. 
engine to each pair. The feeders to the distributing points 
are to be laid underground. In the workshops the machine 
tools will all be driven by means of electric motors, pirtly 
in groups and partly on the separate system. The pressure 
of the supply to the incandescent lamps is to be 240 volts. 


(To be continued.) 


ALTERNATING-CURRENT INDUCTION MOTORS.* 
BY A. C. EBORALL, ASSOCIATE. 


Ia the following paper some practical points connected with 


the construction, design, and performance of modern single and 
polyphase induction motors are first considered, and then follws 
a Lrief consideration of some recent developments in this branch 
of electrical engineering. The author originally intended to 
submit a snore popes on starting devices for single-phase moturs, 
but it afterw. ocourred to him that it might prove of interest 
to bring up the whole question of alternating-current induction 
motors for discussion, as the subject is of considerable interest 
to many, and has been somewhat neglected in this country up 
to the present. On the other hand, some apology is needed for 
presenting such a paper to the Institution, because there is little 
that is really new in this branch of electro-technios. 


Part I.— TRE Construction or INDUCTION MOTORS. 


(A) /ronwork.—The design of the ironwork—that is, of the 
stator and rotor oores, motor cases, bearings, etc.—is the same 
for all motors, single or polyphase, because a single-phase motor 
is practically a polyphase motor running on one phase. While 
this is perfectly true, and although the general constructional 
lines are similar in each case, it must be borne in mind that far 
greater care has to be taken with the design of a single-phase 
mot or than with that of a polyphaser if the best results are to 
be obtained. The bad effects of magnetic leakage are felt far 
more with the former than with the latter, and the performance 
of the motor is affected by apparently insignificant details of 
design. However, a very g polyphase motor will make a 
fairly good single-phase motor, as a general rule. The general 
design of all induction motors with regard to the case and 
bearings is fairly uniform with all makers. Up to 100 h.p., 


* Paper read before the Institution of Electrical Engineers, 
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and for pressures not exceeding 1,000 volta, all standard motors 
are semi-enalosed, the stator pore discs being built up inside a 
cast-iron case and the bearings carried on open-end shields. 
Thus the motors are virtually without bed-plates. Bearings 
are always provided with ring or chain oilers, and the sleeves 
are of gunmetal for the small sizes and of Babbitt metal for 
the larger sizes. Shafts are frequently case-hardened in the 
neck and afterwards ground true. 

For larger motors than 100 h.p., and for voltages above 1,000, 
a more open construction is employed, involving the use of a 
I s to which the stator case and the pedestals are bolted. 
In case the bearings are usually spherical With large 
motors, great care has to be taken to keep the bearings abso- 
lutely rigid with regard to the stator case, on account of the 
relatively small air-gap. For instance, for a 500-h.p. induction 
motor running at 200 revolutions per minute at 40 cycles, the 
diameter of the rotor works out to be about 8ft., and the air- 
gap (iron to iron) would not exceed O0 2in. With such a motor 
it is absolutely necessary to stiffen the pedestals by means of 
arms radiating from them and bolted to the stator case. 

Stator stampings are usually not less than 20 mils in thickness, 
and are built up with or without insulation between them, 
Ventilating ducts are usually provided in the core for all sizes 
above 30 Lo Rotors are built up from stouter stampings, 
which need never be insulated ; ventilating ducts in them need 
not be provided for motors less than 50 h.p., on acoount of the 
absence of iron loss in the cores of any appreciable amount. 

The windings for both atator and rotor must always be iron: 
clad—that is, the cores must be provided with holes or alots. 


an Un a 
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In Fig. 1 are illustrated some typical forms of stator holes and 
slots. The form marked A is the well-known Brown rectangular 
hole; that marked B is used by Messrs. Kolben and Oo.; that 
marked O is the usual shape used in Germany ; those marked 
D and E are American forms; while, finally, the alot marked 
F is generally used in the motors built by the author's firm. 
The greatest winding space is given with square-topped slots ; 
the bottom of a slot or hole is best kept rounded, as it produces 
a more even pole. 3 

The e for and against the use of holes and slots are as 
follows : With the employment of a hole winding the magnetis- 
ing current of the motor is reduced to a minimum, because the 
inner phery of the stator is smooth all round, and conse- 

uently the area of the air-gap is as large as possible. But if 

e small iron bridges at the bottom of the holes are more than 
mere shreds of metal, of the thickuess of paper, there is con- 
siderable etic leakage across them, which may greatly 
affect the ormance of the motor. In order to prevent this 
leakage, not only have the stator core disos to be tooled after 
being built up—that is, a cut has to be taken off the bore of the 
stator—but the interior of the holes has to be filed, and so, the 
iron losses are unavoidably increased; A hole winding produces 
a somewhat smoother pole than a slot winding, but the former 
is much more difficult to wind, and the conductors are liable to 
get injured owing to abrasion of the insulation while bein 
pulled through, especially as the holes get nearly filled up wit 
wires, and this injury may easily escape detection at the time.: 

The only real objection to partly-closed slots is the inprease 
of magnetising current produced by their use (it will generally 
increase 10 to 15 per cent.), but in the author's opinion: lis 
objection is far outweighed by the smaller iron loss and greater 
convenience attained with alot windings. In many American 
motors the slots are quite straight, as shown—that is, their sides 
are parallel ; this permits the use of former-wound stator coils, 
which is an advantage, but on the other hand the magnetising 
current of such motors is relatively very high. A hole winding 
is open to another objection : unless a great many experimental 
data are available it is impossible to calculate the motor in 
question accurately, as magnetic leakage cannot be estimated 
with any accuracy. On the other hand, the performance of a 
motor having open or partly closed slots can be accurately pre- 
determined from the drawings by means of suitable vector 
diagrams, such as those of Heyland or Rothert. 

With regard to the relative proportioning of stator and rotor 
holes or slots, the lengths of dos should not, if possible, 
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exceed 24 times the width, and the nearer they approximate to 

uare or circular shape, the better. This amounts to saying 
that the winding depth must be kept down, as otherwise the 
power factor and the overload capacity of the motor will be 
affected. The performance of a motor at starting, particularly 
if it has a permanently short-circuited rotor, and especially if 
single-phase, may be greatly improved by so E the rotor 
that the slots or holes of the latter are not parallel to the holes 
or slots of the stator—for instance, they may be ‘‘ staggered ” 
by an amount not exceeding their pitch. This constructional 
feature, first put forward by Mr. C. E. L. Brown about six 
years ago, is used with all the induction motors built by the 
author's firm, including the Heyland single-phase motors, as 
the results of many tests show it to be of considerable value. 
The insulation of holes or slots is usually effected by means of 
insulating tubes of compressed paper, fibre, veneer board, or 
micanite, the latter material g, of course, best, but not 
necessary for low-tension motors. The building-up of the 
stator core in the motor case is an important feature of: the 
design, and, moreover, the details connected with it are 
frequently neglected. First, the statorcore discs should always be 
supported away from the case ; and, secondly, after having been 
assembled together, the stampings should not be tooled. It is 
frequently difficult to avoid this after-tooling, more especially 
on account of the absolute necessity of having everything 
concentric, and therefore the author thinks it may be of 
interest to describe one method employed by his firm, as it 
has been found to give excellent results from all points of view ; 
the method described is somewhat modified for large motors. 
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The stator oore discs are first stamped out of the sheet 
metal as exactly as possible (with modern American tools 
ta can be attained), and then built up on an 
n mandrel. After this the end rings, rr (Fig. 2) are 
riveted on, the whole arrangement put in the lathe, and the 
four projections on the rings, a o, turned down to the right 
diameter, but left a trifle full. The case of the motor, already 
turned on the faces, b b, is now heated, and pushed 
over the core in this condition, so that after cooling the 
shrinkage of the case hold the core tightly and securely. 
But to make everything abeolutely certain, two or three 
screws, 8, fix the case and the core positively. After the core 
is fixed in the case, the flanges on the latter, F F, are turned 
down, and must be, therefore, absolutely concentric and true 
with the stator bore, and true with the axis of the latter. 
Finally, the slots and end rings are heavily insulated, and the 
winding put in. The rotor cores are built up in the ordinary 
manner on the shaft, or on a spider, and are then put in the 
lathe, and the finest possible cut taken off them. In some 
cases even this cut is omitted, any slight irregularity or burr 
being removed by grinding. 

The method of building the core into the case described and 
illustrated above will readily be seen to possess several advan- 
tages. These are, firstly, that owing to the core being supported 
away from the case, leakage through the latter is minimised, 
and consequently wasteful eddy. currents and other detri- 
mental effects are avoided, and, moreover, a free circulation of 
air can take place all round the core ; secondly, the eddy- 
current losses in the core and teeth are reduced to a minimum, 
and approximate very closely to the value obtained by calcula- 
tion ; and thirdly, as the core digos are built up quite inde- 


pendently of the motor case, the width of oore can. be adjusted 
within certain limits to suit the output of the motor—a t 
advantage in practice, as it allows a given case to be for 
motors of several sizes, and to a certain extent permits oon- 
venient variations to be made from standard designs. It is 
usual with some constructors, notab y with Mr. Kolben, to 
make the end rings or cheeks of the stator cores of brass or gun- 
metal. It is claimed that by doing this the leakage from pole 
to pole along the side flanks of the stator is sensibly diminished, 
or prevented altogether. 

) Windings.—The stator and rotor windings of all modern 
induction motors are always of the drum type, these windings 
consisting in all cases either of simple rectangular ooils, 
or bar windings, or modifications of the latter—for 
instance, the so-called squirrel-cage windings. A ring winding 
has three great disadvantages : firstly, it has an inherently 
large leakage coefficient ; and, secondly, its use necessitates the 
employment of a massive brass frame around the stator core 
(in order to minimise magnetic leakage), and it practically 
precludes the use of an external iron oontaining-case for the 
stator, thus making the mechanical construction of the motor 
difficult and expensive ; and, thirdly, there is much idle wire. 
As already stated, the stator coils of all motors are wound 
either in holes or slots, and for all usual sizes of motor these 
coils can be wire-wound with rectangular ooils. With single 
and two-phase motors employing wire or cable-wound rectangular 
coils there will be two ranges of coi ne range consisting of 
simple rectangular coils with straight ends, the other range 
consisting of precisely similar coils, but with bent ends. Thus 
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each phase of the motor (with sin Bé rw the starting ooils, 
— ing not more than one-third of the total winding apace, 
may regarded as the second phase of the motor) be 
made up of coils of definite shape, the coils of one phase being 
bent at the ends up and over the coils of the other phase in 
order to clear them ; from this arises the workshop terms of 
the straight phase” and the bent phase” as applied to 
two-phase and single-phase motors. With the latter type of 
motor, the starting phase ís invariably the bent phase, from 
motives of convenienoe in winding. With two-phase and 
single-phase motors, it is usua] to wind all the poles—that is, 
considering one-phase only, the coils of this will be wound 
alternately right and left-handed with r to the direction 
of the current in them—that is, they will cross-connected in 
the usual manner. 

It is clear that for three-phase stators having rectangular 
coils, it would be a great practical advantage if they could also 
be arranged for two sets of coils, as with three sets the crossings 
of the phases at the ends are not only a source of danger (from 
the insulation point of view), but prevent damaged coils from 
being easily repaired. Moreover, if each set is in a different plane, 
there is no possibility of removing the rotor without removing 
the“ bent down ” coils, unless the stator core is built up in 
sections—a quite inadmissible construction. Consequently, for 
all three-phase stators for motors of standard sizes, and for all 
high-tension motors, the coils of the various phases are always 
arranged in two sets, just as for two-phase motors, the coils of 
& given phase being alternately bent and straight ; but in order 
to do this, and at the same time preserve the proper phase- 
relation and pitch of the coilg, an important modification of the 
winding has to be made— namely, only poles of the same sign 
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are wound in each phase. For instance, considering one phase 
only, there will be as many coils as there are pairs of poles, and 
all coils will be precisely similar, with regard do the direction 
of winding and to the manner of connecting them up. This 
winding, which simply leaves each alternate pole unwound and 
doubles the number of turns on the wound poles, is obviously 
equivalent to the winding referred to above, both electricall 
and mechanically, but somewhat mcre copper is required wit 
it, on account of the mean length of turn being greater. 


Fie. 4. 


It is worthy of note that with such three-phase windings for 
stators having an odd number of pairs of poles, the windin 
becomes slightly unsymmetrical at one point, where the en 
connections of the phases cross one another. This can be 
readily seen from an inspection of Fig. 3, which shows a 
sis pole stator. Although for high-tension motors, and for very 
large low-tension motors, this may be an inconvenience, it is 
not found to present disadvantages in practice for motors of 
standard sizes and voltages. Asa general rule, too, the speeds 
of high-tension motors can be so chosen that the number of 
pairs of poles required is even, while for the large low-tension 
motors, having an uneven number of pole pairs with bar wind- 
ings, it is perfectly safe and allowable to wind the stator with 
three ranges of ooils, the end oonnectors being bent up and 
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back as shown in Fig. 4. Or, should this mode of construction 
be deemed inadvisable, on account of space for the end oon- 
nections being limited, or for other reasons, the stator for such 
large motors can be conveniently and effectively wound with 
a closed bar winding. Such a bar winding, drawn out 
schematically for a two-phase motor, is shown in Fig. 5, the 
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even pole, this number is best made as high as possible—in 
practice it varies between four and eight. As is well known, 
with small motors, having squirrel-cage rotor windings, the 
number of stator holes or slots should be preferably prime to 
the number of rotor holes or slots, the latter being, if possible, 
more numerous than the former, as this tends to prevent a 
cogging acting action taking place between the stator and rotor 
fields. The point is, however, of small importance when wound 
rotors are used. 

Rotor windings for all induction motors are of two kinds— 
namely, permanently short-circuited rotors, and rotors having 
the ends of the windings brought to slip-rings for the sg a 
of inserting a resistance into the winding at starting. The 
1 t and arrangement of these rotors is independent of the 
number of phases and of the stator voltage, a given rotor 
serving for a siugle, two, or three phase motor, provided that, 
if slip-rings are used, the number of stator poles is the same in 
each case, and that the flux per pole in the gap has the same 
value. There appears to be some difference of opinion as to 
how far the permanently short-circuited rotor can be used with 
satisfactory results—that is, at what output of motor it is best 
to bring in the starting resistance. For motors having to 
start against load (apart from crane, elevator, and mining 
motors), the author is decidedly of opinion that the squirrel- 
cage construction, or its modifications, should be left behind 
with all polyphase motors above 5 b.h.p. With single- 
phase motors, which are usually arranged to start up light, 
wound rotors with slip-rings should be used after 74 b.h.p. 
With the Heyland single-phase motors, referred to at length 
later on, a starting resistance in the rotor is used for all sizes. 
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If the use of the permanently short-circuited rotor is pushed 
too far, the pressure regulation of the system, whatever the 
number of phases, is pey impaired, owing to the excessive 
current consumption during the starting-up of the motors. 
When it is considered that the best polyphase motors with 
squirrel-cage rotors, and starting under full load, require a 
momentary rush of current equal to at least 24 times the full- 
load current, this statement will be readily believed. It must 
not be forgotten in this connection that, under such circum- 
stances, the power factor at the moment of starting will be low, 
with the result that the drop on the transformers, and perhaps 
even on the generators, is still further increased. 

With regard to squirrel-cage rotors, and to the modification 
of them, the rotor wire-wound with closed coils, there is not 
much to say. The chief difficulty with the former lies in the 
fact that it is difficult to make a good mechanical job of the 
connections to the end rings. If the rotor bars are screwed to 
these rings, the contact between bar and ring is not only 
uncertain, but however good it may be at first, it is certain to 
deteriorate under the influence of the heavy rotor currents, 
and the heating and cooling of the rotor. Oonsequently, most 
makers sweat the rings over the projecting and flattened ends 
of the bars. But with this, the rings will sometimes melt right 
off under overloads, splashing the solder all over the stator 
coils, and generally doing other damage. The author's firm 
braze the rings on, when a motor of this character is put to 
work of an exceptionally heavy nature, where overloads are the 
rule and not the exception, or when the starting conditions are 
severe. Messrs. Kolben get over the difficulty in the manner 
shown in Fig. 6; here the rotor bars are connected to the 
short-circuiting rings by means of thin copper strips used as 
radial connectors. The rings themselves are of bronze, and are 
of small diameter, but very massive; they are keyed directly 
on the shaft without any insulation whatever. In a communi- 
cation to the author, Mr. E. Kolben states that he has found 


this construction to prevent entirely the evil mentioned above, 
and that it greatly assists his single-phase motors to start well, 
doubtless on account of the extra resistance in the strips. Mr. 
Kolben also uses this construction for larger motors for crane 
and similar work (where large starting torques are required 
without, if possible, the employment of a starting resistance), 
as it allows of the insertion of the resistance strips of brass or 
other material in place of the copper connectors. 


(To be continued.) 


four-pole case being taken for simplicity. Standard three- 


stators wound with rectangular ooils invariably have 
the coils connected star fashion. Stator bar windings for large 
low-tension motors can be, and very frequently are, used with 
the mesh connection. Combinations of star and mesh are rarely 
or never found with modern three-phase motors. 
The number of holes or alote per stator pole per phase has 
an im t bearing upon the design of all induction motors. 
In order to keep the winding depth down and to produce an 
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WIRELESS TELEGRAPHY. 


It is very funny that individuals have a great 
difficulty in seeing that there are always two sides, 
or even it may be twenty sides, to every question. 
Similarly, inventors and patentees have so vivid an 
idea of their own work that other work in the same 
direction is ignored. Still, we think that Major Flood 
Page and the Marconi Syndicate have reasonable 
ground for grumbling when we consider the position 
that wireless telegraphy occupies in the public 
mind. Quite recently the friends of progress 
were a little startled to find that a successful 
experimental apparatus was to be taken away, 
especially when they also heard that the German 
Government was rather favourable to the introduc- 
tion of similar apparatus. We must never lose sight, 
however, of the fact that, while we owe a good deal 
to Mr. Marconi for educating the public on the 
question, other scientific men have been experi- 
menting more or less successfully in the same 
direction. Thus it may turn out that, although 
one particular set of apparatus has been removed, 
such removal indicates no intention on the part of 
the Government to abandon the attempt to utilise 
some kind of apparatus to give us what we term 
wireless telegraphy. Indeed, according to the 
reports from the correspondents at the naval 
manceuvres, a number of vessels have been fitted up 
with such apparatus. The position, then, at the 
present moment with regard to this country is 
that two or three variants in apparatus are 
under consideration. Whether any one will ulti- 
mately be found to be of service is a question 
we cannot decide. The Times correspondent 
points out, as long ago we pointed out, that ihe 
apparatus as at present used is not efficiently 
selective—that is, any one receiving apparatus is 
responsive, not only to one, but to any number of 
sending apparatus within a given area. Of course, 
there is a simple, but at the same time it is à some- 
what cumbersome, method of signalling so that 
such interference shall not prove absolutely detri- 
mental to the use of the apparatus. Esch sender 
could, for example, have an individual signal to 
indicate the beginning and end of his particular 
word, and no matter how that word came through 
in the receiving instrument, the person or the 
position from whence sent would be indicated. 
It is not, however, our present intention to 
discuss the failings of any system—in the first 
place, because no matter what be the step 
in progress, initial difficulties always arise in 
the introduction of new apparatus. There are 
difficulties in relation to wireless telegraphy, but 
under certain conditions and in certain situations 
there is no doubt such a system is of incalculable 
benefit. Why, then, should there be any jealousy 
from Government departments, or from individuals, 
to prevent its introduction. Hither the experts 
of our Government department which holds the 
monopoly of telegraphy are sufficiently educated — 
to know that change, gradual or rapid, must 
inevitably come, or they know nothing of their 
own business. If the change, whatever it may 
be, is for the benefit of the community at large, 
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or any portion of the community, there ought to 
be no obstacle to its introduction. On the contrary, 
it ought to receive every help. Yet the following 
paragraph in Major Flood Page’s letter to the Times 
of July 18 savours of autocratic methods of two 
thousand years ago. It is a stupendous disgrace 
that such statements can be made at this time of 
the world’s history. Here is a new departure, a 
departure welcomed by many as an improvement 
upon older methods, and yet by some unknown 
cause its introduction is stopped. Whatever the 
cause or causes may be, it is evident that the 
root of the obstruction is in a governmental 
department. Private enterprise is quite ready to 
take the commercial risks in order to introduce 
what may be termed a commercial aid, yet the 
hidden power prevents private enterprise in applying 
apparatus that might be useful. It is better for us 
to quote in their entirety the words of Major Flood 
Page, which are as follows: Some months ago 
we arranged with the South-Eastern and Chatham 
Railways to instal our apparatus on their boats 
running between Dover and Calais. They are 
anxious to carry out the arrangement, as safety and 
security for passengers, and economy in the cost of 
telegraphing, amongst other advantages, would have 
accrued, but their steamers are not fitted. Some power 
prevents it. One rumour says that it is the French 
Government that prevents it; another that the 
English Post Office regard this purely commercial 
application to the needs of a purely commercial 
company like the South-Eastern as an infringement 
of the Post Office monopoly. The installation would 
only be used for the business purposes of the railway 
company; the public would not be able to use 
it. Anyway, an obstruction exists. This hidden 
power, whatever it is, prevents the railway com- 
pany availing itself of the advantages of wire- 
less telegraphy, and hinders our earning the 
revenue which would accrue from this mutually 
advantageous and ordinary commercial transaction.“ 
In reply to this accusation the Government depart- 
ment may say, We hold the monopoly. We ask how 
long & patient public will permit a Government 
department to stand in the way of progress? Most 
of us can remember the introduction of telephony. 
We can remember the position of the Department in 
connection with that new departure, and no one 
with the slightest knowledge of the history of the 
movement can acquit our Postal Telegraph Depart- 
ment from the stigma of being the cause why this 
nation has about the worst telephonic system of all 
the civilised world. 


Phylloxera Electrocuted.—As up to now no means 
has been discovered to kill the phylloxera of the vine 
without killing the plant itself, M. A. Berthier proposes 
to use electricity. How, he does not yet know; but he 
advocates people possessing a laboratory and vineyards to 
make experiments, and some good results ought certainly 
to be the outcome of this. Could the destructive parasite 
survive the prolonged action of the X-rays, is one of the 
questions M. Berthier proposes should be solved. We are 
sorry not to see more statement of facts as to past attempts 
by the above. VÉ ee 
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One man’s word is no man's word, 
Justice needs that both be heard." 


SWANSEA TRAMWAYS. 


SIR,—I notice in your very complete account of the 
Swansea tramways a small error on a point that may be 
important. The “negative booster” has the series winding 
of the generator side in series with the a: mature and the 
track feeder, not with the positive feeder. This is the 
arrangement adopted in stations designed by the British 
Electric Traction Company, as it makes the booster self- 
regulating within wide limits. 

bat is not the case with positive feeder excitation, 
bocanse in practico one does not find a positive feeder in 
which the current will correspond with that of which the 
rails must be relieved from moment to moment in order to 
keep the drop within Board of Trade limits.— Yours, etc., 


THE BRITISH ELECTRIC TRACTION COMPANY, LIMITED, 
| (Henry M. Sayers, Power Engineer). 


London, W.C., July 13, 1900. 


THE PREVENTION OF SCALE AND CORROSION 
IN BOILERS. 


BY R. D, SUMMERFIELD. 


Although this question is one on which very much has 
been and is being written by many of the foremost engi- 
neers in the country, the author feels that no apology is 
needed for reiteration on this subject, both on account of 
its importance and of the fact that even now the majority 
of steam users appear to be either ignorant or careless of 
the proper treatment of feed water in order to prevent 
scale and corrosion in their boilers. 

Before putting down any boiler the nature of the pro- 
posed feed water should be taken into consideration, and 
several samples of it ought to be sent to a competent 
chemist for analysis, so that before the boiler is put to 
work arrangements can be made for purifying the water 
in accordance with the results of the analysis. 

The indiscriminate use of the nostrums advertised for 
purifying feed water will in most cases lead to disappoint- 
ment, as although they may each be of use for some par- 
ticular kind of water, yet in any other water they would 
probably do m.ro harm than good, removing the scale, 
perhaps only to corrode and pit the plates. 

There are, however, several makers of patent boiler 
fluids who analyse the feed water first and then supply 
& preparation to suit it, but as the use of soda in the 
proper manner and proportion will bring about the same 
result much more cheaply, the use of any patent fluid is 
quite unnecessary. 

Apart from these patent preparations, the number of 
different substances which have been put into boilers with 
the object of preventing or gettiug rid of scale is almost 
incredible. Paraffin, soft soap, tallow, oak bark, elm bark, 
nutgalls, sugar, molasses, starch, soda, potash, lime, linseed, 
carcases of animals, potatoes, spoilt flitches of bacon, log- 
wood chips, sawdust, muriate of ammonia, or sal ammoniac, 
washing over with Portland cement, or with blacklead and 
paraffin, Irish mose, chloride of tin, etc., are some of them, 
and many of these are used regularly at the present day. 

The impurities of feed water are of two kinds—those 
held in suspension and those held in solution. The former 
consist of particles of clay, earthy matter, sewage, refuse 
from towns, etc., disturbed by the water in ite passage, and 
may be got rid of by allowing the water to remain quiet 
for some time, when the impurities held in suspension will 
fall to the bottom as fine mud. 

The impurities held in solution in most waters drawn 
from: rivers, canals, lakes, or wells consist. principally of 
sulphate of lime, bicarbonate of lime, and carbonate of 
magnesia, and analysis may also show traces of silica, salts 
of iron, sulphate of potash, chloride of magnesia, nitrate 
of calcium, and various acide, but the three first named, 
especially the sulphates and bicarbonates of lime, are 
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nearly always present in quantities out of all proportion to 
the remaining impurities. | 

Carbonate of lime, the principal constituent of selenite, 
chalk, marble, and limestone, is held in solution in fresh 
water by an excess of carbonio acid, and is really present 
in the form of a bicarbonate. In order to precipitate this, 
the excess of carbonic acid must be got rid of, and this can 
be done either by heating the water or by employing a 
reagent. The solubility of the bicarbonate diminishes 
with an increase in temperature, becoming nil at a tem- 
perature of about 290deg. F., corresponding to a gauge 
pressure of about 451b. per square inch. At the ordinary 

reassures of 80lb. to 150lb. it is rapidly precipitated in 
ilers or feed heaters. 

The precipitation may also be caused by introducing 
caustic lime or caustic soda into the water, as these 
substances take up the excess of carbonic acid and set free 
the carbonate of lime, which falls to the bottom as a white 
powder and settles in the quietest parte of the boiler, where 
the circulation is worst, remaining for some time as soft 
sludge or mud, but if not blown or washed out it cakes 
into a hard mass, which has to be chipped off. 

In the lime process, such as Clark’s or Archbutt and 
Deely's, about half a grain of caustic lime is added per 
gallon for each grain of bicarbonate, which causes a 

ipitation of nearly twice the weight of the caustic 
ime introduced, but this process requires for its successful 
application large settling tanks, containing not less than 
six or seven hours' water supply, besides other plant, so 
that the first cost is high and a good deal of s is 
required. These objections are often sufficient to prohibit 
the adoption of this system of purification. 

In the caustic soda process the precipitation may be 
carried out in the boiler, only one small tank being required 
in which to mix the soda with the feed water. The propor- 
tion per 1,000 gallons is 130z. of pure caustic soda for each 
grain of lime per gallon; for instance, a water containin 
10 grains of bicarbonate per gallon would require 10 x ji 
= 150z. of caustic soda for each 1,000 gallons. Carbonate 
of lime is soluble in 62,500 parte of pure water at freezing 


int. 

Sulphate of lime, which is the same as gypsum or plaster 
of Paris, is also insoluble in water at a temperature of 
about 300deg. F., its greatest solubility being at 95deg. F., 
when it dissolves in 393 times its weight of water. At 
freesing point it is soluble in 500 parts of pure water, and 
at boiling point in 460 parts. If allowed to settle on the 

lates the sulphate soon forms a hard scale, sometimes as 
as stone, which causes great danger of overbeating 

and great loss of fuel, about 10 per cent. more fuel being 
required with scale ,,in. thick, and double the quantity of 
fuel when the scale is pin. thick. | | 

The sulphate may be precipitated in the same way as 
the carbonate by heating the water to a temperature of 
about 300deg. F., corresponding to a gauge pressure of 
50lb. per square inch, or it may be precipitated by the 
addition of pure carbonate of soda, in the proportion of 
lioz. of soda per 1,000 gallons of water used for every 
gin of sulphate of lime per gallon found in the water. 

hus, if E roi were gal p analysis to contain five 
grains of sulphate per gallon, then 5 x 1? 84 ounces of 
carbonate of soda would be required for EUN 1500 llons 
of water used, but care should be taken that the carbonate 
of soda, and also the caustic soda used for carbonate of 
lime water, are as pure as can be obtained, or foreign 
substances may be introduced into the water, which may 
bring about chemical changes by no means to be desired. 

- Carbonate of magnesia, or magnesian limestone, forms 
scale in the same manner as carbonate of lime. It is soluble 
thea parts of pure water at 32deg. F., in 9,623 parta of 
water at 212deg. F., and insoluble at the same temperature 
as carbonate or sulphate of lime. It may be precipitated 
by the use of carbonate of soda in about the same propor- 
tion as for carbonate of lime, but the best way to get rid of 
it is to heat the feed water before entering the boiler. In 
brackish water chloride of magnesia may be present, and 
when concentrated this decom at 212deg. F., forming 
magnesia and hydrochloric acid, which latter, on being set 
free, rapidly corrodes the iron. = a 
This us to the question of acid waters, which are 


THE ELECTRICAL ENGINEER, JULY 20, 1900. 


as dangerous, although not so common, as scale-forming 
waters. Besides the hydrochloric acid, which is formed as 
mentioned above, water may contain tannic acid, produced 
by the decomposition in the water of the bark, leaves, or 
wood of various trees, such as oak, hemlock, logwood, etc., 
acetic acid, formed by chemical changes from sugar or other 
sweet substances, carbonic acid, produced in putrid waters 
or waters turning putrid, and various other acids, which all, 
however, show their presence by pitting or corroding the 
iron plates and other parts of the boiler more or less 
rapidly. Acid waters should be treated by the addition of an 
alkali in order to neutralise the acid. The best alkali to 
use is pure eee of 5 should 5 pri the 
proportion of one grain o on for each degree 
of acidity in the water. The oda should be mixed with 
the feed water in a separate vessel before it enters the 
boiler, as it often causes foaming when introduced into the 
boiler itself. 

Although the chief danger to a boiler from the presence 
of oil or grease is overheating and foaming, yet substances 
of this description are also indirectly the cause of scale 
and corrosion, and at care should be taken to prevent 
them entering the boiler. The grease or oil floats on the 
surface of the water and mixes with the carbonate of lime, 
which, when it is present, often floate on the surface also asa 
loose powder before it falls to the bottom. The mixture of 
oil and lime forms a sticky paste, which adheres to the hot 
parts of the boiler so closely that blowing out two or three 
times a pe lon not pis E n time it epee and 
becomes a erous scale. Then the grease may decom 
and form ail ag mentioned before. 8 

Feed water drawn from the hot-well of a condensin 
engine is always more or less greasy, and should be 
through a good oil-filter before entering the boiler, but as 
a or oil may enter from other sources—from the boiler 

ttings, for instance—a scum trough should be fixed in the 
boiler, and this should be blown out every time the bottom 
blow-off cock is opened, say three times a day. Blowing 
out is a most important point in the prevention of scale. 
It should be done at regular intervals several times a day 
when the boiler is working, no matter whether the water 
has been chemically treated before it enter the boiler or not. 
The great point, however, is to prevent the scale-forming 
substances from entering the boiler at all, so that it may 
contain nothing but sweet and pure water, and practically 
the only way to bring this about is to employ some form 
of feed - water heater. 

The proper way, then, to treat feed water containing 
sulphate or bicarbonate of lime or carbonate of magnesia is 
first to dissolve in it pure soda in the proportion 
mentioned above, and after that to pass it through a 
vessel in which it is heated to a temperature of about 
500deg. F. before entering the boiler. 

The design of an efficient feed heater is not a simple 
matter by any means. Numbers have been tried, and 
quantities of patente aro still taken out in connection with 
them, but the best aro a long way from engineering perfec- 
tion. The principal points to be considered in a heater are 
that the water must not pass through it too quickly, in order 
that the impurities may have time to be precipitated. For 
this reason also the heating surface must be as large as 
ary the heater must be strong enough to stand the 

ul) boiler pressure ; it must be simple, not liable to get out 
of order, easily got at, and easily cleaned out, which last is 
tho most important point about it, as its 1 depends 
on the cleanliness of the collecting surfaces, and if these are 
difficult to get at, the cleaning will surely be shirked by 
the boiler attendant, with the result that the water, not 
being able to deposit all ite impurities in the heater owing 
to the thick deposit of scale already there, carries the 
remainder into the boiler. | 

In the author's opinion the question of cleaning should 
receive more consideration than any other in the design of 
a feed heater; he would suggest that the shell of the heater 
be a plain cylindrical drum having a cover bolted to each 
end, the drum to be of sufficient diameter for a man to 
work in, and to be placed across the main flue in such a 
position that both covers might be easily taken off for 
cleani The feed water, ‘after passing through a tank 
in which a proper proportion of soda has been dissolved, 
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should enter at the circumference of the drum, and pass 
first over the surface of tho outer shell, afterwards 

over inner surfaces, and finally being taken away to the 
boilers from the centre of the beater. The internal part, 
consisting of baffle-plates and water passages or tubes, 
should be made to slide easily into the drum, so that it 
might be withdrawn bodily for cleaning, and a duplicate 
internal part should be provided, which could be s ipped 
into the drum as soon as this had been scraped out. This 
would greatly lessen the time during which the heater 
would be out of action, and would ensure the thorough 
cleaning of the part taken out, as the manager would 
always able to see it before it went into the heater again. 
It is important that the cleaning should take place at 
regular intervals, depending on the quality of the feed 
water. With some waters the heater might require cleaning 
out every three or four days, while with others a monthly 
or bi-monthly cleaning would suffice; the quality of the 
feed will also determine the amount of water which must 
be blown out of the heater every day through the blow-off 
cock, generally a quantity equal to the contenta of the heater 
should be blown out every six hours. 

In the author's opinion a suitable feed-water heater and 
purifier is as necessary to a boiler as the firegrate, and 
when steam users generally begin to realise the enormous 
saving in the coal bill which is effected by a boiler always 
clean and free from scale, no doubt feed heaters will 
considered indispensable. 

At present there is no heater on the market which can 
be said to have stood the test of time satisfactorily, and 
many persons have even discontinued the use of them after 
a time, . to the difficulty of keeping them 
properly clean. is question of cleaning is of the utmost 
importence, as mentioned before, but it is a point which 
inventors often miss, and, in fact, one which is frequently 
missed by buyers as long as the apparatus gives good 
results when new. 

This refers to boilers quite as much as to feed-water 
hea'ers. For instance, during the last few years a number 
of water-tube boilers have been brought out with variously 
curved tubes, and some of these boilers have given wonder- 
fully good results when tested for efficiency ; but unless 
the water supplied to them has been purified, or is 
naturally pure, the author imagines that this efficiency 
will soon fall below that of an ordinary Lancashire boiler 
unless they are kept very clean, the cost of which will 
probably more than equal any increased gain in evaporative 
power—in fact, it is probable that a short experience of 
these kind of boilers will bring out the fact that without 
a thoroughly efficient feed-water purifier the enormous cost 
of cleaning the tubes will prohibit their use altogether. 


LARGE TURBO-ALTERNATOR. 


We are pleased to hear that the newly-formed Brown- 
Boveri-Parsons Syndicate have received an order from the 
Frankfort Corporation for a 4,000-b.p. single-phase turbo- 
alternator for the extension of their well-known central 
station. The present plant in that station consists of four 
500-kw. units and two 1,000 kw. unite, while two more 
1,000-kw. units are boing erected. It is interesting to note 
in this connection that, although a single-phase plant, yet 
the total capacity of tho motors connected to the Fra ort 
mains exceeds 5,000 b. p., which is the best possible proof 
that a properly-proportioned single-phase installation com- 
pares favourably with others, even as regards power dis- 
tribution. At all evente, there is no town in England 
which can show a motor load approaching that of Frank- 
fort. The fact that the Frankfort Corporation have, acting 
on the advico of their resident and consulting engineers 
and on the report made by a committce of eminent engi- 
neera, decided to adopt steam-turbines is a proof that 
these have come to stay, the more so because all the 
machines installed in the Frankfort central station up to 
the present were built by the most renowned Continental 
firms, and are coupled to splendid engines of the latest 
types. 

The turbo-alternator which has been ordered will run at 


a speed of 1,560 revolutions per minute, giving current at 
a reme of 3,000 volte. It will be capable of giving its 
full output of 4,000 h.p. when working on an inductive 
load having a power factor of 80 per cent. The alternator 
will be provided with a special winding, by means of which 
it can be made to generate three-phase current, in which 
case its output will be 5,000 h.p. The set will be by far 
the largest turbo-alternator ever made, and, moreover, will 
rival in power with the largest reciprocating steam- engines 
ever built for direct connection to electrical machines. 


MUNICIPAL ELECTRICAL ASSOCIATION. 


CARDIFF CONVENTION. 
(Concluded from page 50.) 
The following was the next paper read : 


On the Maintenance of Certain Portions of . 
Distributing Systems at Farth Potential. 


BY C. H WORDINGHAM, M.ICE., CITY ELECTRICAL AND 
TRAMWAYS ENGINEER, MANCHESTER. 


From the very earliest days of the application of the science 
of electricity to practical needs, the earth, or, as our American 
brothers prefer to term it, Pra ground: has played a prominent 
part, and each branch of cal industry has in turn set u 
a claim to a vested interest in it. The potential of the eart 
is usually taken as zero, other potentials being reckoned 
with respect to it. This, however, does not accord strictly 
with the facts, since a difference of potential may, and very 
frequently does, exist between two points on the earth’s 
surface. Such difference of potential, however, is never very 
great. The earth, in some text-books, is regarded as forming a 
large reservoir, and its office is stated to be that of maintaining 
the potential of a point connected to it at zero. Thus, if a 
battery has one pole connected to earth and the other to one 
end of a long conductor, and the far end of the conductor be 
connected to earth so that a current flows, the earth is regarded 
as merely absorbing the electricity that passes along the wire 
by draining down its potential to the same value as the potential 
of the cath at the battery end of the line, and no actual current 
is supposed to flow through the earth back tothe battery. This 
explanation is not borne out by experience, as the return 
currents can actually be detected, and it is more correct and 
more convenient to regard the earth as a large conductor through 
which the current actually does flow. The earth may be used 
in two distinct ways. It may either be employed to take the 
place of an ordinary conductor, as in telegraphy and telephony, 
in which case the whole of the outgoing current has to return 
by the earth, or it may be employed merely to keep one of the 
conductors of an electrical system at or near zero potenti 

No one would now think of intentionally employing the earth 
in the former manner when energy was to be transmitted at 
any appreciable rate, and even for signalling circuits its use in 
this manner is attended with great disadvantages. We may 
therefore confine our attention to the second way in which the 
earth is employed—namely, to keep down the potential of one 
portion of an electric system of transmission. It will be con: 
venient in considering the various practical instances of earth 
connections to divide the subject into high-pressure and low- 
pressure circuits, and to further subdivide the latter into those 
circuits which have a conductor earthed at one point only, and 
those which are earthed at more than one point. If there bea 
two-wire circuit, consisting of a generator, two conductors and 
a 5 device, such as a transformer, and if a given 
difference of potential be maintained between the two coon- 
ductors by the generator, then if all parts of the circuit be 

ually well insulated, each conductor will assume a potential 
ralatively to the earth which is half the difference of potential 
between the two. In other words, if the pressure be 10,000 
volts one conductor will be 5,000 volts above earth, and the 
other 5,000 volts below earth. If, however, the insulation 
resistance of one conductor falls below that of the other, the 
conductor's potential with respect to the earth will at once 
diminish, while that of the other conductor will increase, and, 
if the insulation of one conductor fail altogether, it will arrive 
at earth potential, while the other conductor will alter to 10,000 
volts above or below the earth, as the case may be. 

Now, it is obvious that if the conductors be insulated only 
with a view to withstanding the normal potential from earth— 
i. e., 5,000 volts, an undue stress will be p upon the better- 
ingulated conductor when the insulation resistance of the other 
falls, and this stress may be sufficient to cause the other to 
break down also. Inasmuch as it is impossible to foresee 
which conductor may assume the potential of the earth, it 
would appear that if both haye to be insulated, both must he 
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capable of withstanding a pressure of 10,000 volts. It was 
first pointed out, the author believes, by Mr. Ferranti, that, 
seeing that either conductor might have to withstand the full 

ressure, it would be best to at once face the situation and 
insulate one of them for the maximum pressure possible, and 
ensure that it alone should be subjected to this Pressure by 
deliberately connecting the other conductor to earth. This 
exceedingly simple, and at the samp time ingenious device, 
at once diminished the risk of breakdown and cheapenod 
the cost of insulation, but at the same time it enabled a further 
great advantage to be reaped by admitting of much greater 
security to life being introduced. This end was attained by 
completely enclosing the insulated conductor within the uninsu- 
lated one, thus rendering it physically impossible to handle a 
conductor at a dangerously high potential; and if by any 
chance the outer éonductor should be out through, a short- 
circuit would be established befure the inner conductor could 
be touched. This system has been almost universally adopted 
for two-wire high-pressure circuits, and is ectly familiar to 
all at the present time, but it is worth while recording the fact 
that when originally introduced many people looked askance at 
connecting a high-pressure conductor to earth. 

For systems of transmissions employing more than two wires 
the same perfect seeurity cannot be attained, but a near 
approach may be made with two-phase working by employing 
two separate concentric cables, the outer conductors of which 
are conneoted to earth, or by enclosing two parallel conductors 
within an outer envelope. In threg-phase working, if a star 
wiuding be employed, the middle point of such winding may 
be connected to earth. When this is done, the stress on the 
insulation from earth is diminished to the smallest possible 
value, but all three conductors have to be insulated. It is 
important that one point only of the zero potential eonduetor 
should be conducted to earth, because, inasmuch as there must 
of necessity be some fall of potential in the outer conduotor, 
there exista between any point and the one connected to earth 
a difference of potential depending upon the resistanee of the 
conductor and the current flowing through it. So long as the 
outer conductor is insulated from earth, except at one earth 
oonneotion, no current can through the earth, but if a 
eonneotion be established with earth at some distant point, the 
difference of potential between it and the other point will cause 
current to flow through the earth. | 

i ion may here be made to point out exactly the 
manner in which such return currents travel through the earth. 
A most instructive experiment carried out by the author in 
his student days, under Prof. W. Grylls Adams, made such 
an impression on him, and has been found by him to be so 
helpful, that he may perhaps be pardoned for describing it. 
In a large flat sheet of tinfoil two needles were fixed, connected 
respectively to the two poles of a battery, which thus sends 
a current through the tinfoil. A sensitive galvanometer was 
provided and its ends connected each to a needle; one of 
these needles was stuck at random into the tinfoil, and the other 
was moved about on the tinfoil until a point was found which 
gave no deflection on the galvanometer. The needle was then 
pressed into the tinfoil, and an impression left on a sheet of 
clean paper underneath. A series of such positions were found, 
corresponding to an equipotential line in the tinfoil. The first 
needle was then moved to a new position and a second equi. 

tential line traced out. When a sufficient number of such 
ines had been determined, other lines normal to them were 
drawn between the two points to which the battery had been 
connected. This, of course, represented the lines of flow of 
the current. Anyone who carries out this experiment for 
himself will be at onoe struck with the number and diversity of 
the paths along which the current can flow. These paths spread 
out in the same manner as the lines of force from a magnet, 
and extend to a great distance away from a direct line. In the 
case considered of a conductor carrying a heavy current and 
earthed at two points of its length, the current may return from 
one point to the other by paths that are an almost incredible 
distance away from the main conduotor, though, of course, 
the bulk of the current will take the shortest possible path 
through the earth. If two plates be buried in the earth at two 
points along a line of flow, and be connected together through 


a conductor, this conductor will take up a portion of the current. 


If the conductor be part of a signalling circuit the signalling 
currents will be interfered with, and with any conductor 
electrolytic action may take place at one or both points of con- 
nection with the earth. If, instead of dealing with the high 
ressures, we are dealing with low, exactly the same effect will 
produced by making one or more earth connections to a con- 
ductor, but the objects of making the earth connection are 
usually different. 
In the case of a low-pressure distribution system, the object 
of earthing one conductor is not to diminish the cost of the 
insulation, since no apprecisble saving is made by using a 
pressure of, say, 200 volts instead of 400 volts, nor is it to 
seoure safety to life ; the chief object is to enable a consumer 
to be ay fae at such a pressure that no one of the con- 
ductors brought into his house will exceed the limit of 


pressure defined by the Board of Trade to be low pressure. 
In the case of electrically-driven tramways, the one object is 
to enable the rails to be used as one conductor, chiefly with a 
view to simplifying the working arrangements, and partly to 
enable the conducting power of the rails, which must in any 
case be laid, to be utilised. In this last case it is obvious that 
the conductor is connected to earth throughout its length, and 
the only way to obviate the difficulties pointed out on the score 
of current returning by the earth is to keep the difference of 
potential between the ends of the earth conductor so low as to 
cause the amount of current returning by the earth and metallic 
structures buried in it other than the rails to be very small. 
With these preliminary observations we may now consider 
some particular «ases. The author regards all the high-pressure 
systems as systems of transmission, though it is true that at 
present high preasure is still used to some extent for distribu- 
tion. Inasmuch as this paper deals only with the earthing of 
distribution systems, the author proposes to confine his attention 
to these. 

The most important case of earthing conductors is un- 
doubtedly that of trauways. The system adopted so largely 
in America has been imported into this country, and every 
tramway system, excluding battery-driven cars, is being 
worked with one conductor insulated and the other, consisting 
of the rails, connected to earth. It is well known that if the 
difference of potential between the end of the earthed oon- 
ductor which is connected to the source of energy differ in 
potential considerably from that of a distant point on the same 
conductor, the current returning through the mass of the earth 
and through pipes buried in it may be very large, and may 
cause most serious damage to the pipes by causing the metal to 
be dissolved at the points at whieh the current leaves. How 
great this difference of potential must be before serious damage 
is done is a matter upon which there is not a large amount of 
information available. The Board of Trade have fixed the limit 
of what may be allowed at seven volts, but it is maintained by 
some authorities that this limit is too high, and that a lower 
potential than seven volta will cause damage.. This point is 
receiving a considerable amount of attention at the present 
time, and the author is himself engaged in a joint investigation 
with engineers of other departments of the Manchester Cor- 
poration with a view to thoroughly thrashing out what is the 
minimum difference of potential that can be allowed. It is 
obviously in the interests of all concerned to arrive at reliable 
data on the subject. If seven volts be found to be safe, well 
and good ; but if not, the sooner it is known to be dangerous 
the better. 

All engineers must be agreed that the lower one can keep 
down the difference of potential the better. The object may 
be effeoted in various ways. One of the most common is to 
provide auxiliary conductors of low resistance, which are 
tapped on to the rails at various points to supplement their 
conductivity. Another device is to employ similar conductors, 
but to lower the potential of the far end by means of so-called 
negative boosters, which subtract instead of add a certain 
number of volta. A third means, and in the author's opinion 
the best and most effectual, is to feed the line from a number 
of independent points either by means of a number of 
generating stations, or, preferably, by means of a number ef 
transforming sub-stations. Except in the case of very heavy 
traffic, this method should prove effectual without either the 
employment of return feeders or negative boosters. The 
simplicity and reliability of the so-called overhead system of 
traction are such as to render it worth while to go to great 
lengths to retain the system, but if it be found and clearly 
demonstrated that extremely minute differences of potential 
are sufficient to cause serious damage to underground structures 
in urban districts, it will be necessary to reconsider the whole 
position, and perhaps to adopt an insulated return conductor, 
or else to fall back upon a battery system of se:f-contained cars, 
either of which expedients would be greatly to be deplored. 
The second case of earthing in order of importance is that of 
one conductor of ordinary lighting and power circuits, and it is 
on this point that the author desires to raise discussion chivfly. 

It has been hotly debated, and much differenoe of opinion 
still exists as to whether it is desirable or not to earth the 
middle wire of a three-wire system. Let us consider what are 
the advantages and disadvantages of such a course. The main 
advantages are the following : (1) by earthing the middle con- 
ductor the extreme difference of potential that can be attained 
by any one of the conductors from earth is halved, and all can 
be handled not only with great safety, but practically without 
inconvenience ; (2) the stress on the insulation is halved; (2) 
all three conductors may be taken into 4 consumer's premises 
for all pressures up to anc including 500 volts pressure across 
the outers without contravention of the regulations of the 
Board of Trade —this advantage is undoubtedly by far the 
most important ; (4) immediate notice of a leak on one of the 
outer conductors is given. The disadvantages of earthing the 
middle conductor are: (1)if a leak exists on one conductor, 
current is continually forced throughit, thuscausing in many cases 
complete destruction of the insulating material; (2) a leak on 
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at long intervals, and, therefore, in practice but little risk 


one conductor produces a short-circuit on one side of the system 


of distribution, unless the earth connection is removable at will. 


In Manchester the Board of Trade require that the middle 


conductor shall be maintained at or near the earth potential, and 
the author has now had nearly seven years’ experience of this 
system. In his judgment there can be no possible doubt that, 
at all events with continuous current, and dde poly with 
pueros ing, the effect upon the insulating material of the nega- 
tive main is most severe. In operating a system of distribution 
by means of continuous currents, it is always found that if none 
of the conductors be deliberately earthed those connected to 
the negative pole assume earth potential ; the positive conductors 
consequently being at the maximum potential above earth corre- 


sponding to the pressure used on the system. The reason for 


this is well known. It is the phenomenon known as electris 
osmosis, whereby moisture tonds to travel away from the positive 
le and towards the negative pole. Whatever system of mains 


e employed there are always many points at which surface 
leakage can take place, and whether the conductors be bare 
co pe on porcelain insulators or be oontinuously-insulated 
cables, at every point where the conductor is exposed leakage 


from the negative pole will take place, but if the negative oon- 
ductor be kept near earth potential this tendency will be small. 


If, however, the middle conductor be deliberately connected 


with earth so that the negative outer is kept below earth 
potential, a current corresponding to the amount of the leakage 
will be constantly forced through the leak, and the tendency for 
moisture to flow to the negative conductor will be maintained. 


If the leakage was confined to the surface of the insulation 
at points of connection to the conductors the result would not 
be so serious, but the author has found that with certain 
makes of rubber the material is evidently porous, and small as 
is the leakage current at first, it is sufficient to cause water to 
enter through the pores of the rubber, and the conductivity of 
this water so increases the leak that in course of time the whole 
of the rubber on the nogative conductors is destroyed, large 
blisters forming within its substance and becoming filled with 
strongly alkaline liquid, almost certainly derived from the 
The rubber is often much 


substances mixed with the rubber. 
distended, causing the liquid to be under considerable pressure. 
In course of time this pressure increases to such an extent as 


to burst the rubber, causing a hole completely through the 
insulating material. It is clear that the water could not merely 
flow into these blisters; it is almost certainly driven in by 
osmosis. What happens with rubber may happen with other 

iche there can be doubt 
whatever that very grave risk of breakdown of the insulation of 
the negative conductors is introduced by earthing the middle 
conductor 


materials, and, in the author's opinion, 


As a set-off against the above inconvenienoe, it must not be 
forgotten that the insulation resistance of the positive oon- 
ductors is substantially improved by earthing the middle one, 
but very little importance need be attached to this, sinoe, 
as already stated, the negative conductor would be at earth 


potential if the middle one was not earthed, and the tendency 
to dry the positive outer would then be doubled. The only 


consideration that impels one to desire to earth the middle con- 
ductor is the fact that it admits of all three conductors being 
brought into a consumer's premises, thus enabling every installa- 
tion to be balanced within itself if it be of sufficient size to render 
it desirable todo so. The author is convinced that the only 
method of effectually balancing a multiple-wire system is to 
carry that balancing back to every consumer except to oon- 
sumers of the very smallest size, and therefore it is of great 
importance to be allowed to bring the three conductors into 
installations. Serious as are the disadvantages, this advantage 
is in his judgment sufficient to outweigh them, and therefore 
he would on the whole decide in favour of earthing the middle 
conductor, but if this be done it must be clearly understood 
that it necessitates the utmost care in protecting the mains 
from moisture, and the only possible system of laying them 
becomes the so-called solid system, in which every cable is 
completely surrounded by a thoroughly waterproof material, 
or an air-insulated system with accessible porcelain insulators 
at intervals, as in the Orompton system of bare copper. 
If it be granted that the middle conductor should be earthed, 
the question at once arises, should it be permanently and 
irrevocably earthed, or should the earth connection be capable 
of removal at will. The author would unhesitatingly reply, it 
must be removable." The first consideration is continuity of 
supply, ani if a leak developing on one conductor is to cause a 
short-circuit, the chances of interruption are increased manifold 
beyond what they would be if the earth connection could be 
removed until the fault had been localised and repaired. It is 
uite clear that the chances of 4 leak occurring on one con- 
uctor are many times greater than those of two leaks occurring 
on two separate conductors simultaneously. It may be argued 
that if the earth connection is liable to be removed, all the 
advantages of making it at all are done away with, since the 
distribution of potential will alter when it is cut off. To some 
extent this is true, but it must be remembered that the con- 
nection would only need to be removed for short periods and 
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would arise. If it were a question of dangerous pressures, it 


would be entirely different. In such case the earth connection 


must never be removed while the main is in use. Once it be 
granted that the earth connection must be removable, it becomes 
obvious that the conductors must be earthed at one point only, 
aud that must be easily accessible from the generating station. 
This consideration shows that it is impossible to allow one of 
the conductors in a consumer's installation to be uninsulated, a 
system of wiring frequently advocated by some on account of 
its cheapness and some other advantages. 

There is, however, another reason for not using this system 
of wiring, depending on the undesirability, already pointed 
out, of earthing a conductor at more points than one. It is 
often argued by the advocates of the system that the balanoing 
wires carry 80 little current that the fall of potential in them is 
negligible. It is true that balancing wires frequently bring 
back but little current to the generating station, but locally it 
is unavoidable that these should be heavy currents, causing 
substantial differences of potential, flowing between the various 
installations, composing a balanced main, and these differences 
of potential may cause destructive electrolysis, and, with alter- 
nating currente, interference with telephone lines. Certain 
special features arise in connection with a distributin 
network fed from transforming sub-stations supplied wit 
high-pressure current to which attention may be called. In 
a case likely to become not unusual in practice—namely, 
that of three-phase transmission with rotatory converters 
supplying continuous current to the network, it will probably 
be required that the grouping of the transformers shall be star 
and the middle point be earthed. Now, if this point, which is 
also directly connected to the middle distributing conductor, be 
earthed at the transformer, we shall have all the disadvantages 
of a middle conductor earthed at several points. A much more 
serious case will, however, arise if, in addition to this, the 
middle wire be opened between two sub-stations, but the outers 
be carried through. In such an event, the whole balancing 
current may be conveyed by the earth and do great damage. A 
similar difficulty would arise with balancing transformers dis- 
tributed at various points of the network if the middle wires 
are not continuous throughout and an earth connection is made 
in the balancers. In order to comply with this condition of 
earthing, the middle point of the transformers, the earth should 
be made by connecting the middle wire to the point in question 
and earthing this middle wire at one point only for the whole 
system. 

The author has made no attempt to treat this subject at all 
fully, his desire being merely to raise a discussion on the 
subject generally of connecting any portion of a distribution 
system to earth, the chief points being: (1) should any portion 
of any system of distributing conductors, whether for the 
ordinary supply of energy or for traction, be connected to 
earth ; (2) if such a course is desirable, what conductor or con- 
ductors should be earthed, and at what point or points ; (3) 
what difficulties may be expected from earthed conductors, an 
in / what way may these difficulties be met, especially in the case 
of distribution for electric traction purposes.  . i 


Before the discussion was opəned the Secretary read 
the following contribution to the same from Mr. A. P. 
TROTTER : In this valuable paper, the author assumes, in 
accordance with hie own practice, that no resistance is 
intentionally introduced in the earth connection, The 
advantages and disadvantages of adding, say, one ohm, to 
prevent a dead short-circuit might be discussed, and it 
would be interesting to hear the experiences of those who 
use recording ampere-meters in the earthing circuit. It 
has been proposed to earth at the feeding points instead of 
at the works. Ampere-meters would have to be placed at 
the worke in order that leake might be noted, observing by 
the current passing to earth at each point, but the advan- 
tages to be gained do not seem to balance the disadvantages, 
the chief of which is the impossibility of cutting off the 
earth connection, temporarily, at short notice, in case of an 
accident. Lead-eheathing of cables generally constitutes 
a connection to earth, and electrical precautions for its 
protection seem to come within the scope of this paper. 
The advisability of keeping the lead two or four volts 
negative to the middle bus bar seems worthy of con- 
sideration. 

Mr. S. Z. DE FERRANTI agreed with Mr. Wordingham 
that the outer conductor should be earthed in one part of 
the system. 

Me. SNELL said he was struck very frequently with the 
exceedingly small difference in the cost of two and three- 
wire feeders for the direct-current system. Ina tender he 
had recently received the difference in favour of the two- 
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wire feeder was only 8 per cent. At St. Pancras they used 
to have a five-wire system, and it was found that the middie 
wire always was at earth potential. However, if the middle 
wire were earthed, it became more difficult to find a fault. 

Mr. CHAMEN said that he found it advissblo to earth the 

middle wire through a resistance, as it was extremely impor- 
tant that a concentric cable should not be overheated by a 
short-circuit. He also thought that earthing the wire tended 
to prevent electrolysis. Electrolysis affected the lead, but 
he had devised a means for ascertaining whether there were 
earths at any poa of the system. This consisted of inter- 
posing an E M.F. between the earth wire and its return, 
and noting the alteration in the earth current. 
Mr. TREMLETT CARTER said that while on a visit to the 
United States & year or two ago he inspected a double 
trolley line at Cincinnati. The complication introduced 
by the double trolley line, in his opinion, was very much 
arne use. With respect to the Board of Trade limit 
of seven volts, he did not think that this was low enough 
to prevent troubles from electrolysis. R 

Mr. R. C. Quin, of 1 said it was very important 
that the middle wire should be properly earthed, in order 
to prevent trouble when earth occurred on one of the poles. 
He described a fault which had occurred in the old days 
in Brighton, due to the high-tension alternating current 
getting into the low tension mains of the continuous-current 
system. . In Blackpool they had not found any trouble 
from electrolysis. 

Mr. C. H. Worpmanam then roplied, and pointed out 
the importance of keeping continuous records both of the 
current in the earth circuit and also of the direction of the 
same. 


The discussion on Mr. Wordingham’s paper being com- 
pleted, Mr. Le Rossignol read the following paper : 


Impressions of American Tramway Practice. 


BY A E. LE ROSSIGNOL, CORPORATION TRAMWAYS ENGINEER, 
; NEWCASTLE ON TYNE. 


When I was asked to read a paper, I thought that, having 
id a visit to the United States this year, some account of my 
pressions of the present state of tramway engineering pue 

tice in that country might be interesting to the members of this 

association. The conditions governing tramway practice in 

America are essentially different from those prevailing in this 

country. On that side of the Atlantic the tramway concessions 

are almost without exception in the hands of companies, who 
in very many cases have been granted them in perpetuity, and 
in some cases at merely nominal rents, so that now the value 
of these concessions is very great. In addition, the proodgs 
for obtaining leave to extend is v much simpler arid 
quicker. "There are practically no limitations set by law to 
any combinations or absorptions the companies may choose 
to make with other companies, the speed of running is very 
great, and the doctrine that might is right holds to an extent 
we would not tolerate here. Contrast these with the conditions 
prevailing on this side of the water: in Great Britain oon- 
oessions for tramway construction take a long time to carry 
through and are difficult to obtain. Combinations or absorptions 
are jealously watched and difficult to bring about, and companies 
and corporations are very much hampered, therefore, in develop- 
ing their tramway systems to anything like the scale which 

American tramway undertakings attain if successful, while the 

maximum speed allowed is so low that competition with railways 

is out of the question. Again, owing to the inherent conservatism 
and venerable age of British institutions, the delimitations of 
local authorities are very much more circumscribed and divided 
up than in America, so that extensions which involve trenchin 
on the ground under the control of different and distinct loca 
authorities involve much more difficulty in obtaining leave for 
extension, both to companies aud to ond qu authorities who 
may wish to extend a tramway system owned by them. 

Need we wonder, then, at the great extent, reached by 
some of the tramway systems in America, systems formed by 
the gradual acquisition by one master company of all the 
competing lines in any one city or district, till at last all 
the lines are under one control, and competition is entirely 
done away with. As you may have noticed, a typical instance 
of this spirit of absorption has just. been completed in New 
York. Prior to this year there were two tramway c m- 
panies in New Yerk—the Metropolitan, which had gradually 
absorbed all the smaller eompanies, with the exception of 
one, and the Third Avenue Compeny, which owned two lines 
running from the heart of the city out to the Haarlem River, 
and beyond that owned a large extent of country lines. Early 
this year the Third Avenue Company got into financial 
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difficulties over the provision of new capital to meet the heavy 
expenditure it incurred in conve the cable. system into an 
underground conduit system, and the Metropolitan Company 
stepped into the breach, provided the capital required, and 
thus obtained control of the last opposition company left in 
New York. Latterly the American tramway world has become 
greatly exercised over the question of municipal ownership, the 
municipalities, who originally granted free wayleaves, and in 
some cases ground rights on the streets as well, to the tramway 
companies in order to get them to run lines out into the country 
and create new populated districts, now find that these rights 
and privileges granted by them are becoming very valuable, and 
are seeking either to get hold of the tramways again, or else to 
make the companies reduce the fares or pay higher percentages 
of their receipts to the municipal authorities. The companies 
are, therefore, deprecating in the Press municipal ownershi 
and as an argument in their favour compare the extent of the 
largest tramway system we have on this side under municipal 
control with the largest tramway system in a town in the States 
of a similar size, greatly to the advantage of the latter, of course. 
their comparisons, however, such reasons as I have given in 
the first part of this paper are entirely overlooked, but there is 
no doubt that municipal ownership in the United States under 
the conditions prevalent at present in municipal circles on that 
side would give rise to a great deal.of bribery and corruption, 
until in course of time a better moral condition of municipal life 
comes to the front. At the time the combination took 
oe between the Metropolitan Traction Company and the 
hird Avenue Company in New York, the former had very 
nearly finished a very large power station, from which they 
were already supplying the lines they had converted to electrio 
traction, and the Third Avenue Company were only laying the 
foundations of a still larger power station, so that the amalgama- 
tion has in this case come at a suitable time when the question 
of the provision of the requisite amount of pore for the com- 
bined system will not be complicated by the existence of too 
many power stations. In most previous amalgamations of this 
kind in the States, of which Philadelphia is a typical example, 
the combined company has left on its hands a multitude of 
small power stations, each of which have been owned by one or 
other of the smaller companies it has absorbed.  . 

Dae to the fact that conversion to electric traction was 
just in progress, the combined company in New York is now 
in a very favourable position to extend its large system in the 
best and most economical way, and the present tendency, one 
might almost say the fashion, in tramway construction in 
America, leans towards the erection of a large central station 
with high-pressure distribution to sub-stations. Those com- 
panies which are hampered with a number of low-tension. 
power stations do not, however, admit that their economical 
results are very greatly inferior, if at all, to those attained as 
yet by the larger single systems, and are in many cases pro- 

ding for additional extensions by nido battery sub-stations 
with g mains to those fed by ters. By the almost 
universal adoption of coal handling and storing machinery, too, 
the fuel oosts of stations in America are kept remarkably low. 
As they are all owned by private companies, however, a strict 
reticence as to these costs is maintained, in complete contrast 
to the practice on this side of the water, where we are 
accustomed to publish full details of all working costs. As 
economy in current generation is greatly influenced by the, 
expenditure on labour iu the station, central-station practice 
in America rightly tends to the introduction of very large steam- 
power unite, but these are all of the open slow-moving type, 
and so require a larger amount of attendance than would the. 
same size units if enclosed, and provided with automatic 
lubrieation, such as have been largely adopted in this country. 
A system of mechanical oil supply to these large open 
engines has been adopted, but if the enclosed type were made 
as strong in proporeon and as reliable in operation as the 
large open t there is no doubt that increased economy in 
labour would be obtained, and doubtless Eaglish manufacturers 
will awaken to this fact in a short time. Due to the heavy 
Strains encountered in direct-current traction work, American 
steam units have gradually grown to huge 5 of the 
Btrain-bearin , the shaft, and even though the strains 
probable in alternate-ourrent work will be very much leas, the 
name proportioned engines are being installed in the three-phase 
plants. Owing to the adoption of large steam units, the question 
of provision of adequate boiler power in a reasonable amount of 
floor space to correspond with the engine floor space has been 
met by the adoption of two or more boiler fl ors one above the 
other, surmounted by huge coal bunkers at the top, and 
exemplify the trust p by American engineers in steel- 
framed buildings. The question of control of the large amount 
of electric power generated by the large units is now being 
taken into adequate consideration ; up to the present switch- 


boards have always been strongly suggestive of the instrument- 


making days, but in the new power station of the Metropolitan 
Traction Company the switches are built on engineering 
lines of generous proportions and are worked by pneumatio 
power and controlled electrically. Three large galleries at one 


"station by the rails and su 
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end of the engine-house are given up entirely to the switches, 
each in a briek cell of its own, while the actual controlling 
boards take up very little space. 

Underground open oonduits seem to work very suocessfully, 
but have only been introduced in two cities, New York and 
Washington, in both of which towns no sanction for overhead 
wires oould be obtained, and the companies had to faoe the 
heavy costs of underground oonduit construction. In both 
towns the companies were greatly assisted in the expense by 
having to convert a large extent of cable traction into under- 
ground conduit, a onango that is and has been carried out without 
much interruption of the service. Two conductors are always 
used and means provided for changing these conductors on to 
either positive or negative bars so as to enable traffic to be kept 
running, even with one conductor groune in any or every 
section. Tranaformers are mostly of the air-blast cooled and 
have the low-tension side directly connected, without switches, 
to their rotaries. These latter apparently work very well and 
do not give any trouble with overloading, providing no over- 
compounding is attempted. Oompounding for a level vo 
is provided for by 
high-tension feeders and a series winding on the direct-current 
side of the rotary. Return-current automatic cut-outs on the 
high-tension f 


In no case, so far as I am aware, are 


with bonding the maximum fall of voltage from one end 
of a line to the station is sometimes very great. There is no 
limit fixed by law, and the only limit the companies ise 
is an economic one when too much pressure is lost in the 
return. circuit. A good deal of electric welding and cast 
welding of the rail joints has been done, and the last is looked 
upon, J think, with more favour, No bonds are used with this 
method of jointing, but if used in this country, with the 
Board of Trade limiting the total fall of potential to seven 
volts, bonds would certainly have to be provided. Overhead 
work in America does not compare at all with what is put up in 
this country, either as to strength or neatness, but in many 
other traction matters we have something to learn from our 
American cousins, especially from the way they have realised 
the great part electric traction plays in making adequate pro- 
vision for the population of large cities ; enab r people 
to live at a greater distance from their work and in better sur- 
roundings than is otherwise the case. 

In conclusion, I would like to express my thanks for the kind 
hospitality dealt out to me by all the engineers I met during 
my visit. 


Mr. C. H. WorDINGHAM, of Manchester, agreed with 
the author that there was a great advantage in having the 
supply of light and power in one generating works. He 
would like to ask the author his opinion after his recent 
visit as to the relative advantages of motor-generators as 
compared with rotary converters. He considered that the 
switch gear in a station was a most vital part, and thought, 
with the author, that the Americans paid much more atten- 
tion to this detail than we did. . Wordingham also 
raised some points as to the placing of ducts for electric 
lighting purposes under the tramway track, and as to the 
consequent electrolytic troubles. 

Mr. S. Z. DE FERRANTI also remarked on the perfection 
to which switeh gear was brought in America Ina 
station recently brought to his notice there were no less 
than two complete sets of switches, there being two 
switches in series in each circuit. The switches were 
separately controlled, so that if one failed to break the 
high-tension circuit, the other ceuld be tried immediately. 
This seemed to the speaker to be rather complicated. He 
also noticed that at Niagara there had been introduced an 
air-blast to blow out the arc in connection with a pneumatic 
control Both these points had been devel in the 
station at Deptford. He believed in an oil brake for 
switches. With regard to the capital cost of large schemes 
in Amcrica, he regretted to find that the outlay per kilo- 
watt did not go down as he thought it should do. Perhaps 
the reason for this was the complicated transforming gear 
which were employed. . Thus Prof. Short had assured him 
that he (Prof. Short) had carefully looked into the question 
of the distribution of light and power in New York, being 

rovided with the actual cost of land in various parts. 

rof. Short had come to tHe conelusion that several stations 
would cost less than one large station with transforming 
gear ia sub stations all over the city. 

Bailie BIRT, of Glasgow, said that in Glasgow they had 


the introduction of self-induction in the 


ers have been installed at sub-stations, but up 
to the present do not seem to be very reliable in their working. 
-eurrent boosters | 
used, the current having always to find its way back to the, 
plementary cables, so that even, 


N 


started a tramway undertaking without n and he 
was of opinion that the tramway was in his town even 
more EE than electric lighting. There was great 
need in Glasgow to get the lation distributed over a 
larger area, and it could be done by quick | 
tramways. They had a Bill now before Parliament 
respecting the changes which they would make on these 
tramways, and also on the running speeds. They hoped 
to have their tramways còmpleted for the Glasgow 
exhibition next year. | 

Mr. BRipGES, of E .sibourne, referred to the important 
scheme for tramways now being considered in that town, 
and which would open up.a large amount of land now 
inaccessible. He believed that in America the policy was 
to put down a very cheap track in the first instance, and 
only to construct a good track after the line paid. — 

Mr. Le RossiGNOL, in reply, said that nothing opened 
up the country like tramways, and it should be. ed, 
wlien talking of the cost of these tramways, how small the 
cost was of converting a country district into a suburban 
one by the sid of electrical traction. Glasgow was a special 
case in point, where the density of population démanded 
some such means being adopted to relieve congestion. He. 
gathered from his.visit that there was now very little 
trouble with rotary converters if properly designed. After 
a few other remarks, Mr. Le Rossignol said he would 
answer other queries in writing. 

Mr. R. C. Qain’s paper on the protection of telegraph 
and telephone wires was then read. 


The Protection of Telegraph and Telephone Wires 
in Connection with Overhead Traction. 


BY R. C. QUIN, BOROUGH ELECTRICAL AND TRAMWAY 
. ENGINEER, BLACKPOOL 


This question at the present time is of special importance In - 
view of the number of traction systems now being installed 
throughout the kingdom, and in view also of the fact that 
there is such a divergence of opinion and practice. This latter 
is most marked in connection with the two Government de 
ments conoerned, the Board of Trade and the Post Office. 
That overhead telegraph and telephone wires need protection 
will be admitted, but how shall this protection be best Dara 
To the author the best method appears, and he his 
readers will agree with him, to be the placing of these tel 
and telephone wires und und where they cross the line of 
tramway route. He believes the Telephone Company are not 
averse to this course being adopted ; but we are met with 
the absolute refusal of the Post Office to consider any such 
proposition. Under these circumstances we must the 
existence of crossing overhead wires. The most practice 
until a comparatively recent date was to place guard wires above 
the overhead trolley line at a distance of about 18in., these 
wires being of galvanised steel and suppc insulators. 
There is a question which the author has often asked, and to 
which he has not, as yet, received a satisfactory reply, and, 
therefore, he takes the liberty of placióg the question before 
his readers. It is this: t are the insulators intended 
for?" Are they to protect the telegraph or telephone wires or 
the trolley line? Assuming that we adopt guard wires, they 
should be supported on poles 2ft. above the trolley line, but 
they should not be insulated. If a telegraph or telephone wire 
break, what need is there to insulate from earth? If two 

wires in the same horizontal plane and 18in. apart 
placed over the trolley line, the 5 is that the 
broken telegraph or telephone wire would not come in contact 
with the trolley line or pasing iro Ay ; but it might do so. 
In that event it is better t the guard wire should be 
efficiently connected to earth, as a short-circuit would be the 
result, and if both lines, telegraph and telephone, and trolley 
line be properly protected by maximum-current apparatus no 
damage would ensue. The author would, however, point out 
that it is not sufficient to have these guard wires clamped toa 
traction post, when the traction post is bedded in concrete. 
There should in all cases of wires be two poles bonded 
to the rails, and these poles should preferably be the end ones 
of the -wire section. The telephone and telegraph wires 
should be provided with fusible cut-outs or other similar device 
for the protection of the terminal instruments, and this is a 
matter of no great cost. With these precautions there need 
be no fear of electrical. accidents from overhead telegraph and 
f;; Lue di eodd largely adopted, 

ere is another’ system of p on now y adopt 

and which consists of fastening to the trolley line brass oli 
and placing vertically over the trolley line, a wooden moulding 
of width than the trolley wire. This system, to the 
author, appears to have several objections. It is more 
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‘unsightly than the guard wires, and brings the trolley line 
into greater prominence. There also appears to be difficulty in 
thoroughly securing these strips, for in most towns in which 
they are in use many lengths have become detached. Further, 
‘they do not afford the same protection as guard wires. A 
‘telephone wire may break and fall on the strip, but so far no 
great damage results. A car, however, comes along, and, as 
has a ape the driver does not notice the fallen wire, but 
‘the cheeks of his trolley wheel touch the wire, forming contact 
between it and the trolley line. 
wire earthed only through its terminal instrumenta, and a live 
dangling wire on the car, which is not assuring to the passengers. 
‘There is a third method which is advocated by the Post 
‘Office, and that is a system of bunching telegraph wires so as 
‘to reduce the number of crossing places, and then forming an 
‘insulated cradle or hammock round these wires. The principal 
objection, to this course would be extreme unsightliness. It, 
moreover, by no means follows that if a wire breaks it will 
not fall through the cradle, as the meshes are 2ft. to 3ft. 
square. If we are to regard as impossible the laying under- 
ground at crossing places of telegraph and telephone wires, 
then the author suggests the following as the best method to 
protect telegraph and telephone wires : (1) the erection of two 
guard wires 18in. apart at a minimum height of 2ft. above the 
trolley line ; (2) the length of the guard to be such that, 
should the crossing telegraph or telephone wire break close up 
to one span insulator and be blown horizontally in either direc- 
tion, it could not, when falling, come in contact with an 
‘unguarded portion of the line ; (3) each span of guard wires 
‘should be separate and distinct from its neighbour, but 
metallically looped across; (4) no insulators whatever should 
de used, but guard-wire standards be bolted direct to the 
bracket arms, or to the span wire, as the case may be; (5) the 
terminal posts of each length of guard wire should be bonded 
to the tramrails; (6) the trolley line should be divided into 
sections, and each protected by a maximum-current device— 
these sections shou A ea not be of equal length, but 
proportioned for equal maximum working current; (7) the 
crossing span of telegraph or telephone wires should be termi- 
nated by a disconnecting insulating shackle on each side, and 
rae connection across these shackles should be by fusible metal 
bridge. 
If these suggestions be carried out, the author oonsiders that 
all that is humanly ble to proteot overhead telegraph and 
telephone wires have been done. 


Mr. A. S. BARNARD, of Hull, said he considered 2ft. too 
big a distance to leave between the trolley wire and the 
earth wire. Loose ends of telephone wires were then apt 
to swing round and short-circuit the trolley wire. În 
Hull he recently had all the trolley wires carefully 
levelled up, so that he could work the trolleys with only 
an Sin. rise to the stock. This enabled a much shorter 
distance to be maintained between the trolley wire and 
the earth wire. He thought that the extreme alteration 
in vertical height of the trolley wire above the track 
should be limited to 6in. 

Mr. A. E. LR RossiGNoL, of Neweastle-on-Tyne, advised 
that the guar Pire should be earthed through a switch in 
the switch pillars. It was often necessary for men to work 
on the trolley wire while the current was on. The earth wire 
was then a great danger to the linesmen. Ho did not 
believe in making the maximum current cut-outs in the 
switch pillars go at any current at all comparable with the 
working current, otherwise a defect in one section causing 
a grouping of cars on the section before would most likely 
blow the cut-outs in that section before, and so make matters 
worse. He was not at all sure that a better plan was 
adopted in Germany of placing an earthed stirrup under 
the telephone wires & short distance from the post. 
‘The telephone wire then was burnt out automatically by 
the current passing along it from the trolley wire to earth. 

One of the Glasgow Bailies then explained what an 
excellent system of phones they were proposing to have 
‘in Glasgow, and that they were avoiding the troubles the 
xs referred to by placing all the telephone wires under 

un 

Mr. QUIN then replied, and pointed out that until 
the General Post Office were forced to put their wires 
underground the municipalisation of the telephones would 
not give the relief spoken of by the Glasgow represen- 
tative, 

„ This concluded the business of the meeting to which the 
. Pross was admitted. The afternoon on Friday was devoted 
to the phi gig of the electric lighting and tramway 
systems of m 


We then have a live telephone | fwe 
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QUESTIONS AND ANSWERS. 


S 


‘Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
s shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 
quen has appeared. We would call the attention of 

ose sending in answers to the fact that tho neatness of 
any sketches (which must be ink) sent in is considered 


when marking the relative values of these answers. All 


formule must be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter should be written on ono side only 
of the paper. Questions may be sent at any time. 


QUESTIONS. 
289. What is the best method of determining the counter 
E. M. F. of electrolytic baths W. G. 

290. Give comparative figures as to the weights and efficiencies 
of true direot-current dynamos of about 200 kw. capacity, 
running at a speed of about 50 revolutions per minute, the 
first machine to be a two-pole one and the second a multi- 
polar. Figures from actual machines would be of greatest 
service. 

ANSWERS. 

Question No. 283.—When two dynamos are running in parallel, 
each with full load, 200 amperes at 100 volts, if belt comes 
off one, will the extra current at lower voltage harm 
remaining armature if the starting lever is not moved? 
If so, how ? 

Best Answer to No. 283 (awarded 10s.).—There is not 
sufficient data given in the question to make it possible to 
give a definite answer to the particular case quoted ; all 
that one can do is to deal generally with one or two cases 
under varying conditions. 

In the first place, if the two machines are connected up 
to a common ’bus bar, there should be fuses or cut-outs of 
some description inserted between them and the 'bus bar, 
ao that in the event of anything taking place which would 
cause an injurious current to flow from either machine, the 
circuit would be broken thereby before the armature could 
be seriously harmed. Let us assume, however, that there 
are no cut-outs, and that the machines are coupled directly 
to the bars. It is not stated whether the machines are 
series or compound wound. Let us suppose them first to 
be shunt wound, and to have characteristic curves some- 
thing similar to the one shown in the figure, which was taken 


from actual practice. It will be seen from the curve in 
question that if the resistance in the external circuit be 
dually decreased, the current will increase and the 
.M.F. decrease until a point is reached where the me 
drop is so rapid that it more than counterbalances the 
tendency of the decreasing resistance to increase the 
current. The result is that there is a ce maximum 
current beyond which it is impossible to force the machine. 
The worst, therefore, that could happen would be that the 
total load thrown upon the one machine should be just 
sufficient to attain this maximum ; any tendency on the 
part of the dynamo to give out a greater current would 
simply have the reverse effect. 
he question then becomes: Is the dynamo designed 
upon a sufficiently liberal scale that it will take the 
maximum load shown on the curve (500 amperes aebording 
to the figure) for a short time without overheating’ If so, 
that settles the question, as far as a shunt machine is 
concerned. If not, there is another safeguard we may, | 
perhaps, fall back upon which will limit the output of 
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dynamo—i^, the maximum power of the engine. The 
. dotted curves shown in the are H.P. curves calculated 
.from varying values of volts and amperes. If a similar 
curve be plotted corresponding with the greatest output of 
the engine, it may, perhape, intersect the dynamo curve, 
and thus further limit the current possible to be generated 
in the armature. Should the machines in question be 
compound wound, the drop in volts with the increased 
current would, of oourse, be either wholly or partly 
annulled by the inereaged magnetising current pissing 
through the series turns on the field magnets; and in this 
case, if the increased load is large enough and the engino 
sufficiently powerful the armature will probably burn out. 
Finally, in all cases where a load of large dimensions is 
suddenly thrown upon a machine, there is always a chance 
: that mechanical damage may be done either to the dynamo 
or engine. In one case within my knowledge it was the 
cause of a governor spring breaking and the consequent 
running away and breaking up of the engine.—W. G 
MARRIN. í 


. Answer to No. 283 (awarded 5s.)—The remaining 
generator would be called upon to supply more than twice 
its normal current, for in addition to the load of 200 amperos 
which No. 2 was carrying, No. 1 would have to supply 
‘current to keep No. 2 running as a motor. Of course, if 
‘such amount of current were supplied for any appreciable 
time, the armature of No. 1 would be damaged. In practice, 
however, the sudden increase of load would in all probability 


break or throw the belt off No. 1, and so cut it out of 


circuit as & generator, and the two machines would then 
stop. If the belt did not give way, however, No. 1 armature 
would not be damaged, provided the dynamo is an ordinary 
shunt-wound machine, for the following reasons : The great 


increase in current in No. 1 would cause a very large drop. 


in its armature, thus materially reducing the volte applied 
at terminals of the shunt. coils. 
reaction would now be so „ oo it would almost 
certainly demaguetise the fie 

are such that the working point is transferred from 


& stable part of the external characteristic curve to an 


unstable and directly the armature current exceeds. 
value, the dynamo loses its magnetism and the 


the eriti 
volts drop to zero. 


The answer, then, to the question is that the dynamo left 


as a generator will not be damaged, if it is an ordinary 


- gelf-exciting shunt machine, but that the whole plant must 


inevitably shut down. A very practical example of the 
behaviour of shunt machines in parallel occurred in the 
Brighton central station some two years ago, when, owing 
to the burniag out of an armature carrying 900 amperes, 
. the remaining machines were so overloaded that they lost 
their excitation, and in 40 seconds the wholo station was 
shut down. The total current being supplied just before 
the accident was 9,000 amperes at 230 volts.— E. M. 


Answer to No. 283 (awarded 5s.).—When a sudden over- 
‘load to the extent mentioned in the question is thrown on 
a running dynamo, in most cases the belt of the machine 
will be thrown off, or, again, if a fuse is in circuit current 
will be generated to blow the fuse, but beyond a temporary 
heating of the armature no harm will be done. From the 
question it is obvious that neither of these conditions are 
meant. If the dynamos are driven by separate engines, 
the engine running the overloaded dynamo will be pulled 
up, and will then try to take up the overload. If one 
engine runs the.two sets no difference will be observed, 


kor the engine will only have to take up the same load on 
one dynamo. The first result of such an overload on the 
‘dynamo would be violent sparking at the brushes, as the, 


output of any dynamo is governed by the sparking limit. 


‘This sparking would cause great damage to the com- 
mutator by burning flats in the segmente. The next 
thing would be injuring the armature conductors. 


When any conductor is overloaded for a time, the 
. opper becomes very hot and damages the insulation. 

of course, ‘the’ flow of current in any conductor is 
‘proportional to its resistance, and armature conductors 
lire a very low resistance, so the flow of current in them 
will be, very great, resulting in the heating of the con- 
ductors consequent charring of the insulation, this 


conductors, and if driving pegs were weak a stripped 
armatare would result. I have geen armatures with 

driving pegs in which the winding has slipped quarter of 
the armature circumference throug 
being thrown on the machine. A bent shaft would also 
result if the shaft was weak. The lower voltage would 
not have much to do with the question, the current working 


Further, the armatrre 


d. The conditions, in fact, 


and C,, an 
are 
into meters and cut-outs there. Each installation is 


would mean new windings on the armature. Another 

result, which would not occur in slotted armatures, would 

be the displacement of the conductors; in every 

the magnets exert a certain pull on the conductors which 

is proportional to the output, hence the need of driving 

pegs in the smooth-core armatures. Taking off such a 
rge 


armature 


current would involve a tremendous strain on the 
out 


h a continued strain 


the damage. In most cases a sudden overload like this 
would mean a new armature, —F. M. Moony. 


Answer to No. 283 (awarded 5s.).—The worde “if the 
starting lever is-not moved ” presumably refcr to the belt 
striking gear of the machine whose belt remains on, not 
being interfered with, so that this machine continues to run 
round. Under these circumstances, supposing the voltage 
remained unchanged, the current given by the belted 
macbine would be more than doublo its normal full load, 
for it would not only have to supply the wholo outside 
load, which was previously supplied by both machines in 
parallel, but it would, at the same time, have to supply a 
certain amount of current (aay 10 or 15 per cent. of fall 
load) to run the beltless machine round asa motor. The 
actual case would, however, not be quite so bad as this, 
for the voltage of the belted machine is bound to drop, to 
a greater or less extent, as soon as its load increases. If 
the dynamos are compound wound, thie drop will be less 
than if they use plain shunt-wound ones; and, again, if 
each dynamo is driven by ita own small engine, only just 

ble of supplying its normal full load, the speed will 


oa 
fall off at the overload to a far greater extent than if the two 


machines are driven from one engine, or from a common line 
of shafting, for in the latter case the total load on the engine, 
and, consequently, the speed, will remain almost unchanged. 
The result of this drop in voltage will, in practice, be that, 
instead of the load on the remaining machine doubling or 
more than doubling itself, it will not rise more than 50 to 
75 pe cent. above the normal, depending on the amount 
of drop in the characteristic curve of the dynamo and on 
the speed curve of the engine. With some shunt-wound 
dynamos having large armature reaction, it is quite possible 
that such an overload as the above will make the machine 
lose its field an the voltage die down to nothing, in which 
case, of course, no damage can result. In my case, how- 
ever, a well-constructed dynamo should be readily able to 
carry the 75 per cent. increased current without burning 
out for at least a few minutes, by which time the lamps 
can be switched out or the faulty belt replaced.— Q. 


Question No. 284.—Describe some good and cheap way of 
making connections from consumers to distribution mains, 
applicable where several adjacent houses take the supply. 

Best Answer to No. 284 (awarded 10s.).—As the con- 
nection of consumers to the distributing mains of an 
electric supply undertaking is a very heavy charge against 
the concern, it is important that the expenditure in this 
direction should be kept as low as possible. Where several 
adjacent houses take the supply, something towards this 
end may be done. Let 1, 2, 5, and 4 0 sketch) be 
four such houses. The service box would be put on the 
main opposite the division wall of 2 and 3, and if an exten- 
sion has been rua to the houses the main would end here. 

A service heavy enough to deal with the demand of the 

four houses would be run up the garden of, say, No. 3 

into the cellar, where a suitable cut-out has been fixed to 

receive the ends. From the further side of this cut-out 
leads are run through cellars 2 and 3 just into cellars 

1 and 4, As the ends come through the walls, they are 

taken into one terminal of the meter and of the cut-ont 

with which the wiring contractor. has finished off his work. 

This does away with the necessity of making joints at 

these two points The cut-outs are shown at C,, C O, 

the meters at MI, M,, M,, and M.. Tee-joints 
d the branches connected 


pro 


made in cellars 2 and 3, an 
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tected by its own cut-out, and the services by the main cut- 
out. Where there is no cellaring, as is sometimes the case 


in flat sandy districts, the leads can usually be run under 


the floors, as there is generally sufficient room underneath 
in which to work. If not, an occasional floorboard can be 
taken up without much trouble. The meters could then 
be fixed in the orthodox position“ the cupboard under 


the stairs.” The leads through the cellars may be cleated 
up to the floor joists, run in casing or in iron pipe, accord- 


ing to circumstances, care being taken in the case of an. 


alternating supply that the two cables are run in the same 


pipe to obviate induction effect. If the distribution is done |: 


on the three-wire system, the block of houses may be 
balanced on itself. f 
sary, as the using of that system would imply the presence 
of actual or possible consumers at no great distance. If 
the system is two-wire concentric throughout, probably the 
cheapest way would be to take the houses in pairs, A 
double service box would be placed opposite division walls 
separating 1 from 2 and 3 from 4, and the services to the 
two adjacent houses run in the same trench ; or a single 
service box might be used, and a tee-joint made in, say, 
collars 2 and 3, and the branches taken through into cellars 
1 and 4. Concentric services, however, mean complication, 
as either a cut-out with special contacts is necessary, or 
else the end must be finished off with some form of fork or 
bottle joint.—P. S. T. 


Answer to No. 284 (awarded 5s).— The sketch shows 
a simple method of making multiple connections from a 
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single joint on a concentric distributor. It is equally 
applicable to singles, triple-concentric, or three-core. The 
distributor is assumed to be of a hygroscopic character ; the 
'bus cable joints to it are therefore insulated with the usual 
well-boiled tapoi, and then encased in a strong wooden box 
which is filled with a compound of pitch and diatrine (or 
bitumen) proportions about 4 to 1 respectively. This keeps 


the pitch from cfacking, and makes it strongly adherent 


to all surfaces, thus preventing moisture creeping to joint. 


The bus cables should have agent inflexible strands (to 
prevent sagging), insulated with vulcanised rubber of cheap 
quality (good-quality rubber would. get spoiled by the 


. Jointing operations upon them), and the insulation is 


his would, however, scarcely be necet- . 
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sufficiently preserved by being embedded in the compound 
and suspended in air. The service leads are also of cheap- 
quality rubber, and are laid in pitched troughing to the 
various consumers’ premises. In the event of a considerable 
distance occurring between the joint and consumer's fuse 
(or where there is a likelihood of injury to service leads), the 


| sectionof the lead might be reduced by cutting out some wires 


at a place as far as possible from joint (but accessible in pave- 


| ment box) and reinsulating, thus providing a fusible cut-out 


ir case of anything going wrong on the service line. A foot 
or so of slack should be left on service leads in the brick 


box. This box should have a removable cover properly 


| caulked at the joints, and should- be well ventilated by 


means of a gas-pipe running out from each side of box to 
nearest wall’ and suitably bent at end to keep intrusive 
substances out (so-called ventilating-box covers are a snare 
and a delusion). This method of service jointing is cheaper 
and more accessible than most systems, and for a i 
locality is all that can be desired. Excessive dampness 


| that might tend to injure the service joints can be guarded 


against by making a clinker bottom to brick box and 
coating the exposed cables with paraffin wax. There are 
other and more expensive methods, entailing cast-iron 
boxes and gunmetal fittings ; but they are also inelastic, so 
that to put in a two-service box and eventually find that 
four are wanted is not leas vexing than to put in a more 


| expensive four-service box at another place and to find that 


the original two consumers will never have company. 
With the system described above, a yard of ’bus cable will 
suffice for one or a dozen services, and scrap cable ends 
can be used.—J. H. C. B. 


re EE 
LIGHT RAILWAYS. 


We have received from the Light Railway Commissioners 


the following statement : It is announced for the convenience 
and information of the public and the parties interested that 
the following dates have been provisionally pro for the 
holding of local enquiries by the Light Railway Commissioners. 
Due notice, by advertisement and otherwise, will be given in 
the usual way when any date is finally arranged: July 23— 
Kingston, Surbiton, and District Light Railway, 1899, and 
Kingston, Surbiton, and District Light Railway Extensions, 
1900; July 5 Island Light Railway ; July 26— 
Norwich and Dereham Light Railway; July 30 — Bath 
and District Light Railway ; July 31 — Bridgwater, 
Stowey, aud Stogursey Light Railway ; Ang. 1—Devon 
South Hams Light Railway ; Aug. 3 — Mid- Anglian 
Light Railway, 1899, and Mid-Anglian (Amending) Light 
Railway, 1900; Sept. 20—Rhyl and Prestatyn (Extension) 
Light Railway; Sept. 21 —Pwllheli and Nevin Light Rail way; 
Sept. 22— Warrington and Runcorn Light Railway ; Sept. 24— 
Windermere and District Light Railway ; Sept. 25—Blackburn, 
Whalley, and Burnley Light Railway ; Sept. 55 Light 
Railway; Sept. 27— Hyde and Dukinfield Light ailway ; 


| Oct. 8—Deanhead Light Railway ; Oct. 9— Nidd Valley Light 


Railway ; Oct. 10—Durham and District Light Railway, and 
West Hartlepool (Extensions) Light Railway, 1899 ; Oct. 11— 
Jarrow and South Shields Light Railway ; Ost. 12— Wales and 
Laughton Light Railway, and Barnsley and District (Extension 
No. 2) Light Railway ; Oct. 17—Kidderminster and Bewdley 
Light Railway ; Oct. 18—Cleobury Mortimer and Ditton Priors 
Light Railway; Oct. 25—Swansea and District; Oct. 26— 
Llanelly and District ; Oct. 27—Rhondda Valley. 

At a meeting of the Gloucester County Council a proposal 
that the Council make application to the Light Railway Com- 
missioners for an order, under the Light Railways Act, 1896, 
authorising the County Council to advance £15,000 to the 
Witney, Burford, and Andoversford Light Railway on condition 
that the Oxfordshire County Counoll did the same, that her 
Majesty's Treasury made a free grant under Section 5, and 
that the balance required for the construction of the railway be 
raised by means of debentures or ordinary shares, was defeated. 

A short report of the action taken by the committee appointed 
to oppose, on behalf of residents and ratepayers of B eath, 
the light railways schemes of the London County Council, so 
far as that scheme affected Blackheath, has been issued. 

A communication was read at the last nes of the Ogwen 
aici Council iy erus Bennett and. 5 E 

anchester, sta that it was proposed to construct light 
railways from Carnarvon to Bethel, Ebenezer, and Beth 
and from Carnarvon to Dinas Dinlle. It was decided that the 
question should be deferred in order to obtaln further 

Sir Courtenay Boyle had last week before him for confirma- 


‘tion ‘the light railway orders granted by the Light ‘Railway 
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Commissioners for light railways from Colne to Trawden and 
from Oolne to Nelson and Barrowford. The Colne and Trawden 
e was promoted by Messrs. Greenwood and Batley, Limited, 
Leeds ; the Nelson order was ne by the Corporation ; 
and the Barrowford order by the Urban District Council of 
5 Sir Courtenay Boyle said he would report to the 
of Trade on all the schemes. 
` In connection with the scheme promoted by the British 
Electric Traction Company for the construction of a system of 
light railways in Kingston, Surbiton, and district, a public 
enquiry is to be held by the Light Railway Commissioners at 
the Assize Courts, Kingston, on the 25rd inst. 


. COMPANIES’ MEETINGS AND REPORTS. 


ELECTRIC CONSTRUCTION. 


The ordinary general meeting of the Electric Construction 
Company, Limited, was held on Thursday week at Winchester 


House, E. C., Mr. J. W. Barclay , 
The Chairman, in mo the adoption of the report, said they 
had to deal with a 


ordinary shareholders 
taining the works, etc., and £5,000 to the credit of ane centre: 
ee account, all came out of 8 as usual. For the 
past seven years they had applied £33, of profits in reducing 
the capital account, while the works had now more capacity for 
earning dividends than ever before. During the last seven 
size of the machines they were required to produce 
very largely increased, but practical considerations led 
to the conclusion that the limit of size had nearly been reached, 
the directors were of opinion that the works would be 
argest machines that would be demanded. 


were full of orders, and the Board were g 


mpan 
On the whole, their 


The mation was seconded and carried. 


TELEGRAPH CONSTRUCTION AND MAINTENANCE. 
The half-yearly gene meeting of this Com was held at 
the offices, 38, Old Broad - street, on Tuesday, Sir R. d. W. Herbert 
Chairman said their factories had been closel aR ogen 
aco 107 M rea nef ME Kn Wor, sor the ships. 
new ship '* Anglis " had lately completed one voyage and was 
about to enter on another, laden with a greater amount of cable 
ad ever before been carried by any telegraph cable ship. 
They had work in band which would occupy them sufficiently well 
the remainder of this year, amd did nob anticipate that 
would any less favourable aceounts to render to them 

the annual meeting came round. 

Oreft said that there was only one subject on which he would 
a remark, this being the Pacific cable, Probably 
seen an advertisement in the. pa with respect to 
asked for on behalf of that cable. He thought it 
tory if the chairman were enabled to say whether 
in a favourable position as regarded tendering 


Chairman said that Mr. Croft was right in saying that a 
bad a in the papers that tenders were about to be 
for. ey had only just received the detailed specifications, 
the Board had not had time to give very close consideration 
proposals of the Government were that the work 
should be divided into sections—the long section from Vancouver 
to Fanning Island, and the short section from Fiji to Norfolk 
Island, Norfolk Island to New Zealand, and from Norfolk Island 
to Australia—and that tenders might be offered for those sections. 
A company able to do the section from Vancouver to Fanning 
might, if it had the means in its establishment, be able to under- 
take other sections also. Whether they would be able to offer to 
do this very exceptional work ab prices which would satiefy the 
Australian Colonies and Canada that they ought to incur. the 
ex iture he could nop say, but they were quite sure that no 
o institution had a better prospect of being able to do the 
work, both economically and soundly, than their Company. 
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CALCUTTA TRAMWAYS. 


The ordinary 3 meeting of this Company was held on 
Wednesday ab Cannon-street Hotel, B.C., Mr. E. C. Morgan 


The Chairmaa said the general condition of the Company was 
very satisfactory, but there had been a diminution in the receipts 
as compared with those in the previous year. Having regard to 
the wholesale reconstruction which was being carried on through- 
pub the year, iv had been a work of the greatest difficulty to 
meintein the service of the lines, and great credit was due to the 
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y the facilities porn d granted 

. tory to 
observe that, in spite of difficulties, the loss of traffic was incon- 
siderable, and that ib had been possible to effect important savings 
in expenditure. As to the present position of the Company, when 
they met on Dec. 19 last the agreement with the Cor had 
just been concluded. No time was lost in pushing on with 
the necessary surveys and for the new installation, 
and a definite contract had been entered into for the completion 
of the work by Dec. 31, 1901, ab a cost nob to exceed £170,000. 
He also mentioned last December that they had come to an 
arran b with the Government of for the doub of 
the across the Maidan to the docks, and for its electrical 
equipment, This doubling was now almost complete, and had 
been found, even without the new motive power, to afford the 
greatest convenience to the Calcutta public. The contract men- 
tioned covered the electrical equipment of this er ber well as that 
of all tho lines now existing within the municipal boundaries, but 
id did nob cover the cost of erecting the power-house and the 
alteration of the car-sheds. In order to provide the necessary funds 
for the heavy expenditure involved, the directors created an issue 
of first debenture stock for £350,000, and offered £250,000 of the 
amount for public subscription on March 26 lasb, and the Board 
were now N of ample funds for present requirements. 
He concluded by moving the adoption of the report, which was 
seconded by Mr. d. Sanderson and agreed to. 


BRITISH COLUMBIA ELECTRIC RAILWAY. 


The report of the directors of this Company for the year ended 
March 31 states that the net earnings, which were £33,258 for 
1898-99, have now reached £40,512. The ratio of working expenses 
do gross earnings has fallen by 4:18 per cent., which would repre- 
sent a saving of £3 554, and this amount forms part of the 
increased profit. The net profit for the year, after deductin 
expenses, amounte to £38,216, besides the noe brought forward 
of £189. From this the directors have provided for the payment 
of debenture interest, £11,250 ; preference share interest, £6,028. 
Deduoting interim dividend on ordinary shares there remains for 
inser gn fag Lt from bici 5 have m to 

to off a further 20 per cent. of pre expenses, ing in 
all 60 per cent. now written off, and to recommend a final dividend 
on the ordinary shares of 2 per cent., making 4 per cent. for the 
ear. In order to provide for the growth of the business, the 
ireobors recently made a further issue of 1,600 5 per cent. non. 
cumulative preference shares of £10 each. 


DIRECT UNITED STATES CABLE. 


The report of the directors of this Company for the last half. 
year states that the revenue, after deducting out-payments, 
amounted to £52,204, as compared with £51,951 for the correspond- 
ing period of 1899, The siae. | and other expenses, including 
income tax, amounted to £20,506, leaving £31,698 as neb profit, 
making, with £6,347 brought forward, £38,045. quarterly 
interini dividends of 3s, each per share have been declared, and a 
final dividend of 3s, per share is now proposed, together with 
a bonus of 24. per share, making 34 per cent, for the year. After 
traneferring £10,000 to the reserve fund account, the balance of 
£3,761 on the revenue account is proposed to be carried forward. 


SOUTH STAFFORDSHIRE TRAMWAYS. 


The report of the directors states that the total receipts for the 
year amounted to £36,330. 11s., an increase on the previous year 
of £2,023. 4s. 8d., and the total receipte car mile were 14 77d., 
as against 13 963. The total expenditure for the year was 
£33, 8s. 9d. The directors recommend that a dividend of 
2a. 5d. per share should be declared upon the preference shares. 
The Board of Trade bas renewed the steam license to April 24, 
1901, and the electric license to Dec. 9, 1903. The increase in 
working expenses is due to the great rise in the price of materials. 

The ten 1 meeting of the Company was held on 
Wednesday last ab Winchester House, E.C., Mr. S. 8. Schuster 
presiding, when the above report was presented, and a resolution 

' That a dividend ab the rate of 2s. 54. per share (free of income 
tax) be pee upon the preference shares. of the Company for the 
year ended Dec. 31, 1899," was carried nem: con. 


NATIONAL TELEPHONE. 


The report of the directors of the National Telephone Company, 
Limited, for the half-year ended June 30 last, states that the 
income accrued in respect of the business of the half year amounts 
to £700,140, as compared with £602 640 for the corresponding 
period of 1899, being an increase of £97,500. The workin 
expenses for the half-year, inclading the special expenditure 
£25,013 incurred in repairing the damage caused by the snow- 
storm in February lasb, amount to £404 520, as compared with 
£327,497 for the corresponding period of 1899, being an increase of 
£77,022. The net result for the half-year isa profib balance of 
£227,262, as compared with £216,257 for the corresponding period 
of 1899, being an increase of £11,005, The rentals carried forward 
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for unexpired terms of running contracts amount to £733,614, as 
com with £651.741 ab the corresponding period of 1899, or 
an increase of £81,873. Oubof the available balance of £178,195 
shown by the net revenue account, the Board recommend the 
payment for the half-year of a dividend at the rate of 6 per cent. 
per annum on the firsb and second preference shares, 5 per cent. 
per annum on the third preference shares, and 6 per cent. per 
annum on the ordinary shares, The Board also propose to transfer 
£55,000 to the reserve fund, and to carry forward the balance of 
£4,325. The sam of £366,223 has been expended on capital 
account during the half year in the erection. of 11,696 additional 
exchange and private lines and in the construction of under- 
ground lines. considering the profit results of the half-year's 
working, ib must be remembered how very adversely they have 
been affected by two exceptional causes—first, the large amount 
of £25,013 to repair the damage arising from the snowstorm in 
February, and, second, the considerable increase in the cost of 
materials and labour oonsequent upon the abnormal commercial 
activity existing throughout the country. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN, 
Berm 


ondsey.—The Vestry invite tenders for the erection of a 
generating station in Neckinger, Spa-road. Tenders by 26th inst, 

Manchester.—The Tramways Commibtee invite tenders for 
supply of special (permanent way) track work. Tenders by 
23rd inst. 


Sheffield. —The 8 geder invite tenders for 12 monthe’ supply 


of transformers. Tenders by 21sb inst. Details in our advertise- 
ment columns. 


Wull.—The Corporation invite tenders for the electric lighting 
installation and fittings for the Springhead pumping station, near 
Hall. Tenders by 23rd inst. 

Manchester.—The Tramways Committee invite tenders for the 
electrical equipment of 150 cars. Tenders by 21sb inst. Details 
in our advertisement columns, QUE 

Btookport.—The Tramways Committee invite tenders for 90 
double-deck tramcars, complete with electric equipment for over- 
head traction. Tenders by Aug. 31. 

Cardiff —The Corporation invite tenders for the manufacture 
and delivery of 10 30 kw. transformers, Tenders by 24th inst. 
Details in our advertisement colamns, - 

Darlington. —Theo Corporation invite tenders for the supply and 
delivery of arc Iamp poste and brackets. Tenders by 28th inst. 
Details in our advertisement columns, 

Southend-on-Sea.—Tonders are invited for the supply and 
delivery of about 1,180 tons of steel girder rails and about 46 tons 
of steel fishplates. Tenders by July 25. 

Birkenhead.—The Corporation invite tenders for constructing 
and erecting a new car shed in connection with the electric tram. 
ways in Laird-street, Birkenhead. Tenders by July 94. 

Southend-on-Sea.—Tenders are invited for the construction of 
about 74 miles of permanent way in conneotion with the Southend · 
on- Sea and District Light Railways. Tenders by 25th inst. 

Rugby.—The Urban District Council invite tenders for teking 
a lease of their powers under the Rugby Electric Light Order, 
1898. Tenders by Aug. 1. Details in our advertisement columns, 

Algemesi (Valencia, fpain)—The Municipal Authorities 
will reoeive tenders for the instellation and working of the 
ce lighting by July 21. Specifications may be inepected at 

is office. 


Salford.—The Corporation invite tenders for the supply, 


delivery, and erection of lighting cables, tramway feeders, and 
street lighting. Tenders by Aug. 13, Details in our advertise- 
ment columns. 


Sunderiand.—The Corporation invite tenders for the supply 
and fixing of coal-conveying plant at the electric suppl station, 
Dunning-street, Sunderland. Tenders by 27th inst, Details in 
our advertisement columns. 

Algenci (Spain).—Tenders are invited for an installation of 
public and private electric lighting. Specifications are to be 
obtained from and tenders addreased to the Municipal Authorities 
of the above place before Jaly 21. | 

Hall.—The Electric Lighting Committee invite tenders for the 
supply and erection of five high-tension continuous-currenb rotary 
traneformers. with switch gear and accessories. Tenders by 
26th inst. Details in our advertisement columns, 

Aston Manor.—The Urban District Council invite tenders for 
steam dynamo, motors, switchboard, pipework, storage battery, 

umps, arc lampe and poste, travelling crane, and wiring. Tenders 

y 24th inst. Details our advertisement columns, 

Southend-on-Sea.—'The Corporation invite tenders for the 
supply and erection of boilers and auxiliaries, steam generators 
and switchboard and cranes, feeders and distributors, line equip- 
ments, trucks and car equipments. Tenders by J uly 25. Deta 
in our advertisement columns. 

Islington.—The Electric Lighting Committee invite tenders for 
relaying York and other stone and providing new York and other 
atone where necessary over the conduits an mains, as required, 
during the three years next. Tenders by 25th inst. Full details 
In our advertisement columns, : 
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Kingston-upon-Hull,— The 
electric lighting installation 
pumping station, near Hall, 
our advertisement columns, 


Hapton.—Tenders are invited for the lighting of Hapton town- 
ship with dr fom Sept. 1, 1900, to April 30, 1901. 
Endorsed tenders to be sent to Mr. Ed. O'Shaughneesy, clerk to 
Hapton Parish Council, 16, Hammond.terrace, Padiham, by 
31st insb. Full particulars on application. 

Glasgow.—The Corporation invite tenders for the supply of 
concentric and single main cables, insulated with paper or fibre 
impregnated with oil, bitumen, or other substance impervious to 
moisture, or with vulcanised bitumen. Tenders by 26th inst. 
Fall details in our advertisement columns. 


Torquay.—The Corporation invite tenders for two water-tube 
boilers, with superheaters, two inductor alternators and Willans 
engines, pipework, surface condensers, etc., extension to high- 
tension switchboard, wabtmeters, eto., and transformers. Tenders 
by Aug. 6. Full details in our advertisement columns. 

Blackpool —The Corporation invite tenders for the following 
works in connection with tramways extension : (Section A) trolley 
poles ; (B) cables and . wires; (C) boosters and switchboards ; 
(D) storage bat Tenders will be received for any one or more 
sections, but nob for part of a section. Tenders by July 23. 

Madrid.—The Spanish Government invite tenders, nob later 
than Aug. 18 for the concession of a system of electric tramway 
lines in Barcelona. Sach particulars as have been received may 
be examined on personal application ab the Commercial Depart- 
mend of the Foreign Office any day between 11 a.m. and 5 p.m. 

Russia.—Tenders are invited by the Russian Government nob 
later than the 28th prox. for the telephone service of Warsaw, 
St. Petersburg, Moscow, Odessa, and Riga. Such particulars aa 
have been received may be examined on personal application ab 


the Commercial Department of the Foreign Office any day between 
the hours of 11 a.m. and 5 p.m. 


Grays.—The Urban District Council invite tenders for the 
supply, pipet and erection of the following work in connection 
with the olectric lighting of the district : (Section A) two Lanca- 
shire boilers and | pipework ; (B) two 100 kw. steam dynamos, with 
boosters and balancer; (C) fuel economiser ; (D) switchboard ; 
E) venae" € (F) travelling crane ; (G) mains and streeb lamp 

ttings. Tenders by Aug. 9. l | 

London, E.C.—Tenders are invited by the Pacific Cable Com- 
mittee on behalf of her Majesby's Government and the Govern- 
mente of Canada, New South Wales, Victoria, New Zealand, and 
Queensland for the manufacture and laying in the Pacific Ocean 
of 8,272 nautical miles of telegraph cables between Vancouver and 
Fanning Island, Fanning Island and Fiji, Fiji and Norfolk Island, 
Norfolk Island and New Zealand, Norfolk Island and Queens- 
land. Ib is proposed to divide the whole undertaking under three 
distinct contracte, for any one or more of which contractors may 


Corporation invite tenders for the 
and fittings for the Springhead 
Tenders by 23rd inst, Details in 


cable and the positions where soundings are to be taken may be 
inspected. The | zh 


The 
Pacific Cable,” must be addressed to Messrs. Clark, Forde, and 


RESULTS OF TENDERS: 


Epsom.—The London County Council have accepted bhe tender 
of J. T. Mayfield and Co., of Queen Victoria-street, ab £1,665, for 
the installation of telephones, tell-tale clocks, fire-alarms, and call 
bells ab the Horton Asylum, Epeom. . 

Grimsby.—The Corporation have decided to accepb the tender 
of Messrs. Chamberlain and Hookham for electricity meters, and 
to order 50 of the smallest size and 25 each of the next two sizes, 
and have also accepted the tender of Messrs. Mackenzie Bros., ef 
Edinburgh, for lamp standards, at £613. 6s. 

Btafford.—The Town Council have accepted the following 
tenders : Chloride Electrical Storage Syndicate, Limited, Chloride 
storage battery containing 224 celle, and for a switchboard 
with instrumente and switches, ab £1,699 ; Electric Construction 
9 Limited. rewinding and converting the dynamo, ab 
£287; Willans and Robinson, Rugby, 350-h.p. steam engine, 
ab £1 462; Meesre. Thomas Parker, Limited, Wolverhampton, 
200-kw. dynamo, ab £800. 


Thorp Perrow (Yorks).—The 5 have been 
received for an electric light installation ab orp Perrow, Yorks, 


for Mr. H. C. Allfrey. Mr. Morgan Williams, C.E., consulting 
engineer : 

J. C. Holmes and Co., Newcastle. . . 22, 575 
Ernest Scott and Mountain, Newcastle... . 2,504 
Cox- Walkers, Darlington . 2,400 
Cox-Walkers, Darlington . . 280 
Bland Bros., Newcastle. . . 380 
Walker and Hutton, Scarborough ..... 00.00... ss oss, 2.250 
Mavor and Coulson, Glasgow p usos . 2051 
Mavor and Couleon, Glasgow |... ooo... . .. 2 030 
Mavor and Ooulson, Glasgow (accepted)... . . cl 1,995 
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BUSINESS NOTES. necessary permission authorising the opening of the tramways 


TRACTION. 


Gerston.—The Urban District Council have decided to oppose 
the Bill promoted by the Garston Tramways Company. 

Southend.—Electric street trams are to be introduced by the 
Town Council ab Southend-on-Sea. About 73 miles of track are 


to be leid. 

Central London Railway.—We notice that ib is officially 
announced that the date of opening of this railway to the public 
ia to be July 30. 

~- Butnley.—The last ordinary meeting before the Corporation 

acquirea the Burnley amd District Tramways Company's under- 
taking was held last week. Ib was stated that the transfer would 
probably not take place until Dec. 31. 

Moss Side.—The District Council have decided to apply for 
eanction to borrow £12,000 for relaying the tramlines in the district, 
so as to make them suitable for electric haulage, and a further sum 
of £3,000 for repairing the sides of the rails. 

Halifax.—The Tramways Committee. of the Corporation have 
decided to push on with all speed the work of extending the tram- 
lines to Tuel-lane Top and to Causewayfopt. Ib is expected that 
both. these extensions will be open for traffic during August. 

Lancaster.—A scheme is being promoted by Mr. John Gardner, 
of Morecambe, for the provision of an electric tramway from 
Lancaster to the West-End of Morecambe. Tramways electrically 
propalled will, it is estimated, accomplish the journey in a quarter 
of an hour, 

Barton. —At the lasd m of the Rural District Council the 
Clerk read a communication from Clifton Parish Council stating 
that bad ence paseed a resolution that the Barton Rural District 
Council be requested to approach the Farnworth District Council 
asking that body to continue their electric tram system through 
Clifton. The clerk was instructed to reply that the Council now 
had the matter before them. | 

Southern Electric Tramways 
mittee on Unopposed Bills in the Lords dealt last week with the 
Bill authorising the South-Eastern Metropolitan Tramways Com- 
pany to equip electrically and operate on other than the overhead 

their tramway running from Greenwich to Catford, and 

e Bill was passed as an unopposed measure after certain 
amendments had been inserted. 

Bath.—The Rural and District Council having received a report 
from the Finance and General Purposes Committee on the subject 
of the pro 'olectric trams, the suggestion that macadam u 
to would suffice, rap baie to the promise to lay wood 
pavement down if required by the Council from two 
after construction, has been agreed to, and the report adop 

Rhyi.—The town clerk has received a letter from the 
to the Rhyl and Prestatyn Light Railway Company, relative to 
the proport extension of the electric tramway through Rhyl. 
Ed tber states thab the necessary notices have been issued, and 

ev 


in order the scheme can be com and in working order 
by m dodi tie The contracte for the Rhyl electric light works 
have signed and sealed. | 


Swansea.—Abt a meeting of the Tramways and Electric Lighting 
Committee of the Corporation last week, a proposal was e that 
the town clerk should make the necessary arrangements for secur- 
ing witnesses in support of the application to be made shortly by 
the Corporation under the Light Railways Acb for the extension of 
the xm" system. Some of the members questioned whether 
there would be any opposition, bub the Mayor said Mr. Garcke 
had told him the tramway company would offer the very strongest 
possible opposition. The necessary authority was given. 

Carlisie.—The new electric tramways met on Sunday with 
several accidente. Thus on Sunday night one of the trolley wires 
fell, and the cars atop running. o were left standing in 
Lowther-street and one in Caldewgate. The current was switched 
off until the wire was safely fix An accident of 9 somewhat 
serious nature also on Sunday afternoon near Caldew 
Bridges. Two care were running in opposite directions on the 
Caldewgate branch, and at the curve the drivers found it impos. 
sible to stop, a collision resulting, throwing one car off the line. 

Yeadon.—At the monthly meeting of the Yeadon District Council 
last week a letter was read from the Leeds Corporation stating 
that the Tramways Committee could nob recommend the Corpora. 
tion to undertake the construction of a tramway to Yeadon and 
Guiseley, but were prepared to extend their system to the city 
boundary if the District Councils would undertake the service of 
their respective districts or arrange with a company to do 80, so 
that there might be a point of connection between the district and 
the city tramways. It was decided to call a joint meeting of the 
Yeadon, Rawdon, and Horsforth Councils to discuss the question. 

Dundee.—The Corporation electric tramways system, a section 
of which bas now been completed, was on Thursday week inspected 
by Board of Trade officials, and there were also preliminary runs 
for the of testing the working of the electric cars. The 
route w has been completed extends to 1} miles, and in the 
morning the first official run took place from the High - streeb to 
the west end of the town. These initial runs were carried through 
without mishap. Colonel Yorke, the Board of Trade irspector, 
expressed his satisfaction with the working of the cars. There- 
after the party proceeded to the generating station, and approval 
was given by the inspectors to the Dundee system, and the 


therefore opened to the public on that day. 


—The Earl of Morley’s Com- 


effort is being made to hold the enquiry ab an early date 
n 


question of an electric 


electricity, the Town 


intent 
in the district, . 


tem for traffic last Friday was granted. The tramways were 


flouthport. —On Tuesday last Mr, Alexander P. Trotter, electric 


adviser to the Board of Trade, held an enquiry at the town hall, 
Southport, into the application of the Corporation for sanction to 
borrow £40,000 for the purpose of reconstructing the tramways 
recently purchased by the Corporation from the Birkdale and 
N Tramways Company. 
ns 


The Town Clerk informed the 
r that the present application was with regard only to the 
Birkdale and Southport tramway. The portions of this tramway. 
within the borough, forming part of the company’s undertaking, 
the Corporation ipsc ds dme and the Board of Trade 
had sanctioned a loan for b purchase. Ib had, however, been 
decided, subject to obtaining the necessary sanction, to equip 
the line electrically, and for that purpose ib wae necessary td’ 
apply for further borrowing powers, and for permission to use 
electrical power, the present order providing only for the use of 
animal power. The present application accordingly was, firat, for 
sanction to use electrical traction for these tramways ; and, secondly, : 
for sanction to borrow £40,000 for the pu of reconsbructing 
them and putting down the electrical equipment, "The Corpora. 
tion were in a position to equip the undertaking, and the overhead 
system would be adopted subjecb to the Board's approval, ` 

London United Tramways.—The House of- Lords Committee 
presided over by Earl Rosse has just completed its labours upon: 
the London United 5 nsions Bill. This Bill ; 
already been passed Ii a committee of the House of Commons, 
but was again opposed by the Middlesex County Council. The 
Bill proposed to remove the restriction which been pub upon: 
the company as to working a. portion of their system in mer · 
smith by conduit instead of overhead electric traction, and after a 
contest extending over more than three years with the London 
County Council, the company haye now secured overhead traction 
throughout the system. ey have also obtained the whole of the. 
extensions for which they applied to Parliament, and their system 
will now embrace some 40 miles of route, com g the whole of 
the western suburbs of London. In several instances where the 
company’s existing terms would expire in about 11 they. 
have secured extensions, so that the average period of life will be 
upwards of 23 quia In addition, most of the extensions will 
have to be bought up, if ab all, nob upon the Tramways Act terms, 
but at market value as a going concern. They are now engaged 
in the completion of the first section of their electric system, 
which they will open in a few months, and they will be able to 
p a at their Chiswick power station for the working of 
tre 40 miles. à 


LIGHTING AND GENERAL, 


Brighton.—The electric light is to be installed in the clock 
tower ab North-street Quadrant, Brighton. 

Bradford.—The Town Council bave decided to borrow a further 
sum of £140,000 for electric lighting purposes. 

Paignton.— The District Council por shortly to apply for a 
provisional order for lighting their district by electricity. © 

Kidderminster.—On Wednesday last the Town Council decided 
to obtain tenders for lighting the town hall and corn exchange 
by electricity. 7 i . . l 

Basingstoke.—The Mayor announced ab the last meeting of the 
Town Council that their electric lighting provisional order had 
received the Royal assent. 

Hampstead.—Tho Vestry last week decided to lay extra mains 
ab a cost of £75, and that the engineer should obtain indicators 
and fuse-boxes at a cost of £86, | 

Dumbarton.—At'the last meeting of the Town Council tho 

h and traction scheme was referred 

to the Lamps and Fires dtoe. 
 Aberdeen.—On a question as to the method of charging for 
uncil have decided to continue to use the 
maximum-demand sysbem, as hitherto. l 
In consequence of the increased prices in materials, 


| Epsom. 
edc., the Urban District Council have decided to have another 


scheme for their electric lighting prepared. 

United River Plate Telephone Co.—We gather that allotment 
letters have been posted in respect to the whole issue offered of 
23,361 5 per cent, cumulative preference shares. | 

British Insulated Wire Co.—Dividend warrants for the half. 
year ending June 80 on the preference shares ab the rate of 6 per 
cent. per annum, less income tex, have been posted. i 

St. James's and Pall Mall Co. —The directors of this Company 
have declared a dividend for the half-year ending June 30 ab the 
rate of 10 per cent. per annum on the ordinary shares, 

Islington.—Ab lasb week's Vestry meeting the Clerk said that 
the sanction by the London County Council of the Vestry's electric 
lighting loans of £56,261 and £18,900 was now complete. 

Kingstown.— Messrs. Porte, Sykes, and Co. have informed the 
Urban District Council of their intention to apply to the Board of 
Trade for an olectric lighting provisional order for the township. 

Sunbury.— The Twickenham and Teddington Electric Supply 
Company have given notice to the Urban District Council of their 
intention of applying for electric lighting powers in the district. 

Richmond (Yorks).—The North British Electric Lighting 
Supply Company have announced to the Town Council their 
n to apply for a provisional order to supply electric light 
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Ww —The Town Council have sealed a contract 
with the 8t. Helens Cable Company for the supply of electric 
lighting cables. 


Canneck.—The Urban District Council have received notice 
from the North British Electricity Supply Company of their 
intention to apply for a provisional order to supply electricity ia 
the Council's area. 

Channel Steamers.—We learn that the cross-Channel steamers 
of the Calais-Dover service are being fitted with electric search- 
lights, the first veesel on which an installation has 
being '' Le Nord.” : 

Fulham.—The London County Council have approved of the 
Mee! securing a loan of £50,519 to meet the expenses for the 
introduction of electric lighting into the parish, and the erection 
of a dust destructor. 

Inverness.—Ab a meeting of the Town Council last week the 
scheme for lighting the burgh with electric light, which has 
occupled the attention of the Council for a considerable time, was 
formally abandoned. | 

Carlisle.—The Town Council have resolved to extend the electric 
lighting cable Sg to London - road ab an estimated 
cost of £575, and along Warwick -· road to St. Aidan’s Church ab an 
estimated cost of £330, 

Lefeus.—The Urban District Council have received a notice 
from the Northern Counties Electric Supply Pompey of their 
intention of applying for a provisional order for electric lighting 
purposes in the district. 

Coatbridge. —The Scottish House-to- House Company are extend- 
h and low tension cables in various streets in the town. 

neil have decided to light certain streets with arc 
and incandescent lamps. 


Molten e ét electric lighting com are about to 
commence laying their mains. The Urbes District! Council have 


decided to repair the roads afterwards, and charge the company 


with the cost of so doing. 


City ef London Co.—The transfer books of the preference 

3 of HH 3 eh ie "ec hei Lighting Com a alg 
un ug. 2, inclusive, for rpose o 
interim dividend warrants. i FS j 

Dover.—The Rural District Council have received notice from 
Messrs. Simmons and Simmons, on behalf of Mr, E. H. Shaw, 
that he proposed to apply next November for powers to supply 
St. Margaret’s with electricity. 

British Nieotrio Werks Co.—This Company have, we learn, 
appointed Mesers. Gent and Co., Faraday Works, to be their 
agents in Newcastle and district, and have also appointed Mr. S. 
Haynes as agent a6 Nottingham. 

Incandesceat Electric Lamp Co., Limited. —Tho employés of 
the Roberteon " Lamp Works held their annual excursion on 
Saturday last, when a party of ever 200, accompanied by the staff, 
had a most enjoyable day ab Hastings. : 

Telegraph Co.—The directors of the Anglo- 
American Telegraph 3 » announce an in 
dividend of 16s. per cent. on ordinary stock for the quarter 
ended 30th ult., carrying forward £8,700, 

Gravesend.— With respect to a notice received from the United 
Electric Light and Traction Company of their intention to apply 
for a provisional order to light the town by electricity, the Town 
Council have decided to oppose the application. 


Grimeby.—The Pablic Works Committee of the Town Council 
have acce tenders for electricity meters and arc light aban- 
dards, The committee have aleo accepted plans for lighting the 
electric light station, the cost being about £250. 

Chango of Address.—Mesers. Welch, Fry, and Skelton, elec- 
trical and hot-water engineers, have removed from 90, London. 
wall, to Salisbury House, in the same thoroughfare. The firm 
report an unprecedented increase in their business. 


Wimborne.—The North British Electricity Supply Company 

and the Bournemouth and Poole Electricity Supply Company have 

informed the Urban District Council that they intend to apply for 

3 orders authorising them to supply electrical energy in 
he Swanage district. | 

Morecambe.—The Urban District Council have received the 
sanction of the Local Government Boerd for the borrowing of & 
further sum of £20,000 for electric lighting arp The Council, 
however, have decided to only borrow £13,000 ab present, leaving 
over the remaining £7,000. 

Eeher.— Notice having been given by the Twickenham and 
Teddington Electric Supply Company, Limited, and the United 
Electric Light and Tr n Company, Limited, of their intention 
to apply for electric lighting provisional ordere for the district, 
the Council have decided to refuse their consent. 


Tettenhall.— With res to a communication from the Midland 
Electric Corporation for Power Distribution, Limited, to the Urban 
District Council applying for leave to instal a system of electric 
lighting at Tettenhall, a committee has been formed to undertake 
the iminary stepe for obtaining their own provisional order. 


Alawick.—Tho Urban District Council have decided to discuss 
with representatives of two electricity sapply companies on Tyne- 
side as to supplying the districb with electric power, these 
companies having informed the Council that they intend to 


apply to the Board of Trade for power to introduce electrical 
power into the town. 


Welverhampten.—The Corporation have given notice that from 
July 1 the price for electrical energy for lighting purposes has 


been fixed ab 6d. per unit on a maximum demand for an average 


of 14 hours per day during the winter months, and one hour per 
day during the summer months, and 3d. per unit for all energy 
coneumed in excess thereof. 

London County Council.— At the meeting of the London County 
Council on Tuesday, it was agreed to lend the Whitechapel District 
Board £30,500 for electric lighting purposes. It wae also recom- 
mended by the Asylums Committee that a central station for the 
supply of electricity and water should be provided ab Horton Manor 
Asylum, Epeom, ad a cost of £39,000 

City ef Londen Electric Lighting Co.—The directors of this 
Company have declared an interim dividend on the preference 
shares at the rate of 6 per cent. per annum for the half-year ended 
30th ult., payable 3rd prox. Royal assent has been given to the 
Bill of the City of London Electric Lighting Company. Under 
the measure the Company is relieved of the obligation to place 
substantial sums year by year to the various reserve funds. 

Geinsborough. —At the meeting of the Urban District Council 
last Monday commnnications were read from the North British 
Electricity Supply pen and the United Electric Lighting and 
Traction Company. Limited, stating intention to apply for a pro- 
visional order for the supply of electric energy in the Gainsborough 
district, The matter was referred to the Gas Committee to take 


exohange within the Huddersfield area, has been adopted by the 
Town Council. The proposed scheme is estimated to cosb £30,000. 
Dunstab!o —The Town Counóil have received communications 


their oo n. i 
Mew Company. — The pewriting Telegra n, 
Limited, bas. been r with a capital pratt in £L 


shares. The objects of the com 
made between the Recording T 


Appointments Vacant. — The Huddersfield Town Council 
require an electrician-in-charge of the electric supply station.— 
The Hoylake and West Kirby Urban Distriob Coun ulre a 
competent electrical engineer to act as clerk of works, er the 
direction of their consulting electrical engineer, in carrying out 
the necessary works in connection with their electricity supply 
vadertaking.—The Manchester Corporation require the services 
of a traffic superintendent.—The Bradford Corporation require a 

eter reader accustomed to direct - current meters, Full particu- 

of these vacancies appear in our ad vert isemenb columns. 

Stock Exchange. — The Stock Exchange Committee have 
ordered to be quoted in the official list the Bournemouth 
and Poole Eleotricit Supply cy sp £70,000 44 per cent. 
debenture stock, Robey and Co. s 20,464 ordinary shares 
of £10 each, fully paid, Nos. 1 to 20,163, 20,174 to 20,198, 20,229 
to 20,258, 20.269 to 20,402, 20,453 to 20,492, 20,503 to 20 527, 
21.744 to 21,766, 21,781 to 21,802, and 21,816 to 21,817; 7,146 
preference shares of £10 each, fully paid, Nos. 1 to 7,146; and 
£127,000 44 per cent. first mortgage debentures of £100 each, 
Nos. 1 to 2,250; and have appointed July 26 as a special 

day for the first-named company’s £70,000 44 per cent. debenture 
stock. Application has been made to the committee to appoint 
a special settling day in and to grant a quotation to Callender's 
Cable and Construction Company's further issue of 20,000 5 per 
cent. cumulative preference shares of £5 each, fully paid. 


Parliament. —Private Bills: In the House of Lords on Thursda 
week, the Plymouth, Stonehouse, and Devonport Tramways Bill, 
the Croydon ary and Improvements Bill and the don 
County Tramways (No. 1) Bill were read a second time, and the 
Wellingborough and District Tramroads Bill was read a third 
time. In the House of Commons the Rhymney Railway Bill was 
read a third time. In the House of Lords on Friday, the Bray 
and 5 Railway and Newcastle on - Tyne Electric Supply 
Bills were a second time, and the South · Eastern Metropolitan 
Tramways Bill was read a third time. In the House of Commons 
the 3 Bills were read a third time: Donegal Railway, Great 
Southern and Western Railway, and South Staffordshire Tramways. 
In the House of Lord« on Monday the Jarrow and Hebburn Elec- 
tricity Supply, Hastings Tramways, and Belfast and County Down 

silway Bills were read a third time and Ia the House 
of Commons the following Bills were a third time: West- 
gate and Birchington Water, County of Darham Electric Power, 
Lancashire Electric Power, and South Wales Electric Power ; and 
the Caledonian Railway Bill and the South-Eastern and London, 
Chatham, and Dover Railways Bill were read a second time. In 
the House of Commons on Tuesday the South Metropolitan 
Electric Sapply Bill was read a third time. In the House of 
Commons on Wednesday the Buenos Ayres and Rosario Railway 
Bill and the Costa Rica Railway Company, Limited, Bill were read 
a second time. 
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‘Worksop.—On Tuesday last Colonel Langton Coke, A. M. I. C. E., 
one of the Local Government Board's inspectors, held an enquiry 
ab the Town Hall, Workeop, respecting the application of the 
Urban District Council for pom on to raise a loan of £15 579 for 
the purposes of electric lighting. 


that 1 be made to the Board of Tr 
order for oleotrio e e in the Council's district was 
referred to the Lighting Committee. 

Swindon.—Colonel J. T. Marsh, R.E., one of the Local 
Government Board's inspectors, recently held an enquiry into an 
application made by the New Swindon Urban District Council for 
poses to borrow the sum of £7,866 for public and private street 

provements, and £3,100 for electric light works. 

Bishop's Stortford.—The Urban District Council have received 
notice of the intention of the North British Electricity Supply 
Company to make application to the Board of Trade for a pro- 
visional order to authorise the company to supply electrical energy 
for publio or private purposes at Bishop’s Stortford. 

. Bo'aeas. — The North British Electricity Supply Company, South 
Shields, have informed the Police Commissioners that they intend 
to make application to the Board of Trade for a provisional order 
to authorize them to supply electrical energy for public or private 
purposes within the area of Bo'ness local authority. 

Cerk.—The electric lighting company having asked the Cor- 
poration to be allowed to run their lighting wires overhead to the 
Suburban districte, the Public Works Committee last week con- 
sidered the matter. Before replying definitely, they decided to 
ask the company where they intended to pub the wires. 

Cheshunt. —A* the last meeting of the Urban District Council a 
formal letter was read from the Middlesex and Hertford Electric 
Lighting and Power Company, Limited, to the effect that applica- 
tion is tu be made for powers to supply electricity for public and 
private purposes within the area of the District Council. 


East Barnet.—The Middlesex and Hertfordshire Electrical 
Lighting and Power Company, Limited, have intimated to the East 
Barnet Valley Urban District Council, and also to the Barnet 
Urban District Council, that they intend to apply to the Board of 
Trade for a provisional order for supplyiog these districte, 


Eurton.—At the monthly meeting of the Town Council last 
week the Gas and Electric Light Committee reported that the 
manager's return showed that during the past month the quantity 
of electric lign? sold in Board of Trade unite was 6,607, showing 
an increase of 3,181 on the corresponding month of last year. 


Maidstone,—On the question of a combined electric lighting 
and refuse destructor scheme coming up before the Town Counc 
lasb week, ib was decided that the two schemes should be separate, 
and that application for a loan for electric lighting only should be 
made. The question of a refuse destructor being erected elewhere 
is also being considered. 

Holborn — At the last fortnightly meeting of the Guardians of 
Holborn Union, Mr. Putterill again raised the question of lighting 
the City- road Workhouse by electricity, his novice of motion bein 
that the supply should be obtained from Shoreditch or the Brash 
Provincial Company, instead of generating on the premises. The 
proposition is to be discussed ab the next meeting. 

Ashton.—Meesrs. Browett and Lindley, the makers of the 
enginee, etc., complaining of the way in which the plant is being 
run and handled at the lighting stetion, Mr. Holmes, electric 
lighting engineer to the city of Liverpool, is to be called in to 
inspect the whole of the existing station plant, and report on the 
same to the Electricity Committee of the Town Council. 

Finchley.— Notices have been received by the Urban District 
Council of intention to apply for provisional orders from the 
Middlesex and Hertford Electric Lighting and Power 5 
Limited, and from the North Metropolitan Electrical Power 
Distribution Company, Limited. The Urban District Council 
have decided that the use of wireless telegraphy in connection 
with the fire brigade would be impracticable. 

Warwick.—At a meeting of the Town Council last week, the 
General Purposes Committee stated thab a communication had 
been considered by them from the British Electric Traction Com- 
pany giving notice of their intention to apply for a provisional 
order to supply electric power for lighting and other purposes. 
Id had been resolved to hold a special meeting to consider the 
question, and to invite the manager to attend and explain the 
views of the company. 

Kilmarnook.—Aba meeting of the Town Council last week it was 
intimated that the Secretary for Scotland had decided to hold a local 
enquiry with regard to the application by the Corporation for a 
provisional order for borrowing powers to the extent of £50,000 
of which it was proposed to spend £30,000 on electric lighting and 
£20,000 on the 
to withdrawn the present application for a provisional order, and 
to apply for a new provisional order in the autumn, 

Horsham.—The Urban District Council have received a letter 
from the Local Government Board as to the application of the 
Council for sanction to borrow £15,000 for purposes of electric 
lighting, asking for plans and fucther particulars of the scheme. 
A letter was also received from Mr. Hawtayne, the consulting 
engineer, on the matter, and another eommunication from 
Mr. Hurst as to the terms and conditions for the sale of the land 
referred to was referred to the Electric Lighting Committee. 


Burgiary.—We regret to notice that on the 14th inst, the 
works of Mr. A. P. Lundberg, at 477, Liverpool-road, were 


extension of the gasworks. The Council resolved 
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broken into, this being the third time during the past six months. 
This time, however, more damage resulted than on previous 
occasions, as some valuable tools, obc., were taken. Mr. Lundberg . 
has asked us to mention the matter in case clients shoul 
find their letters, remittances, or orders not receiving proper 
attention, and to enable them to give him particulars and avoid 
unnecessary delay. 

Teddington.—At a meeting of the Urban District Council last 
week the clerk pha aig: the pare of notices of intention to apply 
for provisional orders for electric lighting in the district from the. 
Richmond (Surrey) Electric Light Power Company, Limited, and 
the Twickenham and Teddington Electric Supply Company, 
Limited; also a letter from the Twickenham and Teddington 
Electric Sapply Company, Limited, as to the supply of current to 
that and other diatricte. The letters were referred to the Electric 
Lighting Committee. | l 

Yeaden.—Ab the monthly meeting of the Districo Council last 
week, a letter was read from the Board of Trade relative to the 
Yeadon Electric Lighting Order, 1894, stating that the Board were 
nob aware that the Corporation of Leeds had any power to supply 
electricity within the Yeadon urban district, and as ab present 
advised, the Board did nob think they would be justified in further 
deferring the revocation of the order beyond the period referred to 
in their letter of Nov. 3 last (12 months), The consideration of 
this matter was deferred. 

Nuneaton,—At a meeting of the Nuneaton and Chilvers Coton 
Urban Council last week a letter was read from the Local Govern- 
ment Board with reference to the application of the Council to 
borrow £16,000 for purposes of electric lighting, inclading the 
purchase of the Nuneaton Electric Company. The Board com. 
plied with the application to borrow £8,000 for the purchase of the 
undertaking. The Board deferred consideration of the remainder 
of the application until the Council had obtained the advice of an 
experienced electrical engineer as to the alteration of the works. 

Cardiff.— Ab a meeting of the Electric Lighting Commibtee of 
the Corporation on Tuesday last the electrical engineer again 
brought forward the recommendations for extending the plant at 
the electric lighting station. The recommendations were part 
of the scheme agreed upon 18 months ago, when permission to 
borrow the money was obtained. The demand had increased to 
such an extent that by the time the new works could be obtained 
id would be absolutely necessary. The committee decided that 
steps should be taken to obtain the new machinery, and aleo to 
put in a coal conveyor. | 

Personal. —We are informed that Mr. W. G. Rhodes, M. So., 
M I. E. E., has resigned his position as chief lecturer in electrical 
engineering at the Royal Technical Institute, Salford, in order to 
join Mr. T. M. Hewitt, formerly manager of Messrs. Mather and 

latt, Limited, and now conducting business as consulting 
mechanical and electrical engineer at Tower-chambers, Brown- 
street, Manchester. In fature this business will be carried on ab 
the same address under the name of Hewitt and Rhodes.—Mr. 
A. E. Cramb has been appointed assistant electrical engineer to 
the Hampstead Vestry. 

Edison and Swan Co., Limited. —The directors of this Company 
have determined to recommend the payment of a dividend in 
respecb of the six months ending June 30, 1900, ab the rate of 
6 per cent. per annum on the A share capital of the Company as 


now paid up. This distribution, together with the interim 
dividend ab the rate of 6 por oent. per annum, already paid in 
February in respecb of the first half-year, will be equal to a 


dividend of Ap cent, for the entire year. The dividend warrants 
will be posted on July 31, 1900, and the transfer books will be 
closed until the 31sb inst, 

Dorking.—A public meeting was held at Dorking last week to 
give the ratepayers an opportunity of protesting v P the A irs 
company in Taeng the price of gas 6d. per 1,000 cubic feeb. is 
several of them did, and speeches were made in favour of leasing 
the provisional order granted to the Urban District Council to a 

ny Lad poen with the introdaction of electric light, giving 
the local body the option to purchase the undertaking at a given 
period. The meetin a resolution expressing approval of 
the action of the Urban District Council in the proposal to make 
use of their provisional order in this way. 
bu ae 1 Gas view es uo 15 oe "ord 1 Elec - 
city Supply Company, the Urban Electricity Supply Company, 
Edmundson's Electricity Sapply Corporation, and the Bourne- 
mouth and Poole Electricity Sapply Company, have given notice 
of their intention to apply to the Board of Trade for provisional 
orders for supplying electrical energy withia the borough, ib was 
resolved to inform the companies that the Town Council reaffirmed 
their resolution of September last to apply for a provisional order 
themselves. Notice was given that ab the nexb meeting a resolu- 
tion would be moved that the Council take the necessary steps to 
obtain the provisional order. 

Lichfleld.—The City Council have received notices from the 
United Electric Light and Traction Company, Limited, and the 
North British Electricity Bopply Company of their intention to 
apply under the provisions of the Electric Lighting Acta, 1882 to 
1888, to the Board of Trade on or before Dec. 21 for & provisional 
order authorising the supply of electricity for posue and private 
purposes within the area of the jurisdiction of the Council, and 

ve decided that the Streets and Highways Committee shall 
report further on the subjecb of obteining a provisional order on 
the part of the City Council, and of resisting the entry of these 
private companies to the district. | 

Oban. —The Town Council have decided to hold a special meeting 
on Aug. 14 to consider the question of introducing electric lighting 
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within the burgh, and if so agreed to resolve to apply to the Board 
session for the 
iy Company, South Shielde, 
ply Company, Sout elds, 
to be made by them to the 
Board of Trade for a provisional order to authorise the company 
to supply electrical energy for public and private purposes in 
Oban. The Council, however, resolved that the company should 
be informed that the Council were proceeding with a scheme of 


of Trade for a provisional order in the ensuin 
above purpose A letter has been received by 
from the North British Electricity Su 

stating that application is intend 


their own. 


National Telephone Co.—Replying to Mr. Henniker-Heaton 
in the House of Commons the other day, Mr. Hanbury stated 
the National Telephone Company as 
royalty for the year ended March 31, 1900, was £134,115. The 


thab the amount paid b 


directors have recommended the following dividends for the half. 


year ending June 30 last, after charging £25,013 to revenue, being 
the special expenditure incurred in repairing damage caused by 

February lasb: ab the rate of 6 per cent. per 
annum on the first and second preference shares, at the rate of 


the snowstorm in 


5 per cent. per annum oo the third preference shares, ab the rate 
of 6 per cent. per annum on the ordinary shares, carrying £55,000 
to reserve, and about £4,000 forward. 


British Electric Traction Co.—We are informed that Mr. 
James Devonshire, having been appointed & member of the Com. 
mittee for Associated Undertukings, has vacated the position of 
district euperintendent for London and South Eastern district of 
this Company., and aleo that Mr. Daniel F. Sugrue has vacated 
the position of district superintendent for the Eastern Counties 
district, and will undertake certain super very duties for the 
management; that Mr. George Stevens bas resigned the position 
of secretary, and has been appointed chief districb superintendent 
with charge of the London and South- Eastern and Eastern Counties 
districts ; that Mr. Charles H. Dade has been appointed secretary 


of the Company; and that Mr, Ernest Hopwood has been appointed 
districts secretary. 


London Gazette.—A receiving order has been made oub re 
L. Francis, 13, Corporation-street, Southwold, Saffolk, on creditors’ 
petition. The first meeting in the eatate of the above will be held 
on July 21 at 12,30, ab official receiver's office, 8, King - street, 
Norwich, and the public examination on July 24 at 11 a. m., ab 
town hall, Greab Yarmouth.—Mr. L. J. Sharp, 174, Corporation- 
atreeb, Birmingham, has been released from the trusteesbip of 
T. Ford (trading as T. Ford and roy The Retreat, Selly Park, 
Worcestershire.—Mr. E. T. Pierson, 17, Hertford-street, Coventry, 
has been released from the brusteoship of H. J. Wimsburst, 
4, Foleshill-terrace, Foleshill-road, Warwick. —An adjadication 
order has been made out re L. Francis, 13, Corporation street, 
Soutbwold, Suffolk, 


Manchester. —On Thursday week Mr. H. H. Law, Local Govern- 
ment Board inspector, held an enquiry relative to an application 
by the Corporation for eanction to borrow £189,890 for purposes 
of electric lighting, and £3,520 for the purchase of laod for 
public walks and pleasure grounds. Mr. Hudson, deputy town 
clerk, explained that the sum which ib was sought to borrow for 
electric lightiog purposes formed parb of an amount of £500,000 
which ib was decided by the Cit uncil in March, 1899, to apply 
for. Mr. C. H. Wordingham, electrical engineer to the Corpora- 
tion, gave evidence, and stated that there had been a great 
increase in the demand for the electric current. While the 
increased output in 1896 was ab the rate of 31 per cent., in 1899 ib 
was ab the rate of 43 per cent. In the present year the percentage 
of increase was 24. With regard to the supply of electricity which 
would be needed for the purposes of the tramways, he mentioned 
that ib was expected to have three sections of the tramways in 
operation towards the end of the present year. 

Portsmouth, —The annual report of the electric light works, 
presented to the Town Council last week, showed that the year 
ending March 31 had not been so profitable as the previous one, 
owing to the increased expenditure for coal. During the year the 
committee had spent £5,616 for coal and sold 1,393,091 units of 
electricity, as agaiosb £3,798 spent for coal in the year before and 
1,224 949 units sold. Another cause of the falling off in the net 
p was that for some reason the current sold per lamp connected 

ad decreased. This decrease of income, added to the increase in 
. the price of coal, accounted for over £1,900. During the year 

they connected 7,090 lamps of 16 c.p., and although this was 192 
less than the number connected during the previous year, more 
consumers had been connected, the figures being; 1898 9, 7,282 
16 c.p. lampe connected and 413 consumers ; 1899 1900, 7,090 
lamps and 426 consumers. This was due to a greater proportion 
of domestic lighting having been reached. During the year the 
capital outlay bad been increased by £20277, which meant an 
increased contribution of £1,719 from the revenue for interest and 
sinking fund. 

Walsall.—Ab the monthly meeting of the Town Council last 
week the Electric Lighting Committee reported that Mesers. John 
Russell and Co. had applied for the electric light to be extended 
to their works, and that the total cost would be £5,178. The com- 
mittee had offered to comply with the request on a guarantee to 
take current to the amounb of £300 a year, such guarantee being 
reduced annually by the amounts received from other consumers 
from the same main. The committee had received a communica- 
tion from the Local Government Board that they would defer 
sanctioning the loan of £15,000 for the new transformer stations 
until the sites were actually decided upon, but they had pointed 
oub to the Local Government Board that the sites could not be 
fized until the pointe of demand were settled by the consumers, 
and that the work would be seriously interfered with if there were 


delay in carrying out the works. The report was adopted, and ite 
recommendations were agreed to, the committee being empowered 
to carry oub the extension work if their proposal were accepted. 
The Rural District Council have received a communication from 
the Midland Corporation for Power Distribution, Limited, announc- 
ing their intention to apply for a provisional order authorising 

them to supply electric power in the parish of Great Barr. 


New Bromwich.—On Monday the foundation stone of some new 
and extensive electricity works ab Black Lake, West Bromwich, 
was laid by the Mayor, Alderman S. Pitt, in the presence of a 
large company. The works are being built on the most modern 
principles, at an estimated cost of £30,000, and provilon is being 
made for future extensions, This work is in the hands of Mr. 
R. C. Quin (electrical engines) Mr. J. Mallin having charge of 
the building operations, The Mayor, ina s ab dhe luncheon, 
said they did not hold out any large prom to the ratepayers, 
and they must expect little or no profit from the under g for 
the first year or two, but he believed they would make a profit 
afterwards. In the negotiations between themselves and the 
tramway company they had detected a most remarkable openin 
for the supply of electricity, as no leas than 300,000 units woul 
be annually required to drive the trams in the borough. As their 
business increased they could extend the works without serious 
outlay. They intended not only to encourage small consumers, 
but to help the industries of the town, They had aleo obtained 
power to make regulations with regard to the wiring and fitting up 
of houses with electricity, and were determined to do all they 
could to protect the inhabitants from the serious dangers of bad 
workmanship. 


Bath.—At a meeting of the Electric Lighting Committee, Mr. 
Metzger presented his report as to the best means of obtaining 
additional private consumers. His report read as follows: The 
local authority to starb a free wiring syndicate, consisting of local 
wiring contractors. The Electric Lighting Committee to employ 
a canvasser to geb work and quote prices for wiring to consumers. 
The work to be sublet to ! wiring contractors ab a price which 
will pay for the canvasser’s wages and expenees and still leave a 
fair margin of profid for the contractor. The Electric Lighting 
Committee to undertake canvaesing and wiring, the prices for the 
work to leave only sufficient profit to per for the canvasser's wages 
and expenses. 'The canvasser musb a combined wireman and 
business man. Local wiring contractors to have their business 
premises or private houses wired, and the contractor to have an 
amount deducted from his quarterly account equal to ls for every 
16-c.p. lamp which he has wired in private houses and connected 
to our mains during such quarter, Any balance in his favour to be 
carried forward and settled ap annually ; as an alternative the con- 
tractors to receive from us the Same number of incandescent lamps as 
they have wired during the quarter returned to them for their 
own selling purposes. Any wiring contractor to engage a can vaeser 
to be engaged in canvassing for electric lighting only, and we 

y as a commission the sum of 1s. for every 16-c.p. lamp wired 

y such contractor and connected up by us in private houses 
during each quarter.” Mr. Me!zger said the idea of the first 
suggestion was thab they should get the local wiring contractors 
to pub their heads together and starb a syndicate, as elsewhere, to 
wire houses free of charge, the consumer to pay back the cost 


either on a three years’ basis or ab the rate of an extra ld. per 


unit. To carry oub the third they would have to get powers for 
wiring, as they were nob included in the order. Kingston-on- 
Thames had recently done so. 


Southport.—At the monthly meeting of the Town Council the 
annual report of the electric lighting works was presented. This 
stated that Southport this year only occupied the eleventh position 
amongsb the electricity works of the world, as against the third 
position lasb year; but ib would be observed that the returne of 
the other towns were for lasb year, and when the returns for this 
year were made public Soutbport's position would be greatly 
improved, and wouid probably be the sameas last year. Referring 
to the borrowing powers, the total amount sanctioned by the 
Council, inoluding the £9,100 applied for the previous week, for 
feeders for the tramwaye, was £147,600. Of this amount, up to 
the end of the financial year, £100,136 had been spent ; and about 
£20,000 would cover the expenditure up to the end of the next 
financial year. The estimated profit ab the commencement of the 

ear was £2,000, but the actual profid had only been £1,779. 

here were two or three primary causes for thab reduction in the 
profit, the first palag tno great advance in the price of steam 
coal. The difference between the price in the estimates and what 
had had to be paid more than made up the difference between the 
estimated and the actual profits. Ia addition to that, a good deal 
of money had to be expended in making arrangements for the 
protection of the plant that was already running. At the com. 
mencement of the year the committee estimated that there would 
be an addition of about 200 consumers, The actual addition was 
202, The estimated number of lamps to be connected during the 
year was 10,000 ; the actual number connected was 9,580. They 
also estimated an increased consumption of about 200,000 units, 
but the actual increase was only 106 000 units, the reason for 
which was that the connections which had been made were moatly 
in residential houses, whereas their estimates wore based on the 
experienoe of the previous year, which was that the maximum 
required ab residential houses was only aboub one quarter of the 
lampe installed. Before that the committee had always con- 
sidered about one-half the lamps installed would be the maximum 
demand of the consumer. The Town Council have decided b 
19 votes to 8 to introduce electric arc lamps into the main buel. 
ness streets of the town, instead of incandescent gas-burners, as at 
first proposed. 


NOTTINGHAM ELECTRICITY ACCOUNTS. 


From the accounts of the Nottingham Corporation elec- 
tricity works for the year ended March 31, 1900, it appears 
that the total expenditure on capital account to date amounts 
to £166,097. 15s. 2d. Abstracts of the revenue account, 
general balance-sheet, and statement of electricity generated, 
sold, etc., are appended : 


REVENUE ACCOUNT. 


Dr. Generation of Electricity. e. d. 
^990090098009095928092909000050200680€€9 e99000925250a5€ 9 %%% Sa ee 3, 643 0 1 
Oil, waste, and water . 6 7 7 6 
Wages at generating station ...... e Š 1,368 7 7 
Repairs and maintenance—buñdinge, £8. 16s. 6d. ; 
engines and boilers, £377. 16a. ; dynamos, etc., 
£5. Is. 4d.; other machinery, tools, etc., £71. 
8s, IId.; accumulators, otc., £158. 2s.......... uskis 621 4 9 
Distribution of Electricity. 
Wages 0 6% %%% % % „„ 8900900609520909000092000090500090060000000000009290990 eves 37 15 8 
Repairs, maintenance, and renewal of mains 511 7 
Repairs of meters and apparatus on coneumers’ 
mises *9$236060909209009.00060*000099420008 LEEA E E + (elin AAEL ALARIN] 57 0 3 
Public lAmpe—attending and repairs .................. 74 6 5 
ts *.099060600€9698 OFCOM 0e0945000€9909000000- 9906009909000 0060€6062029000 cU 50 2 6 
Rates and texes.......- 0909909002000] 9909090000090 RE Oe yy 226 17 3 
Salaries........ 99990» 02006 HOO OOS 6 EOS STE 0090 €0 0909000990909 09009 & 1 411 8 ] 
Stationery and printing. . . q . riivi 76 19 4 
Establishment and other charges . 318 7 5 
Insurance. 90% *9906009200909090002900090006929 €9900*$906000€0 9909099060909 56 4 6 
Consolidated stock, management charges, etc....... 44 4 4 


Bad debts 


6 ee AL- KE AZo OY MEREK- ER a 00 


3 

0 

3 

Balance carried to neb revenue acoount . 9,673 12 2 
5 

d 


Or. 


; 8. d. 
Sale of current per meter . . . . . . . . 17,610 8 3 
Public lighting ......... —— c 229 10 8 
Rental 0. meters EE 382 11 6 
Public lamps — attending and repairs .................. 81 14 0 
Connections to consumers’ premises (neb) ............ 8410 6 
Stores €9999909009099009000000008000 9900090000 9 eR 0000090046 0 13 7 
Discounts €6099005000046500000490920009009000900 006000900690009500004900000 30 8 ll 

£18,419 17 5 
BALANCE SHEET. 

Liabilities. e. d. 

Capital account: consolidated stock, £46 830. 

2s. 103.; less stock purchased and cancelled, 
£763. 188. 9d........ 7) % T 8 46 066 4 1 
Loans, £76,880 ; lees loans repaid, £5,050............ 71,830 0 0 

Cash due to bankers, £37,460. 33. 8d.; leas cash in 
hand, £3 ....... VCC 37,457 3 8 
Sundry creditorrreeeůaͤkn»nꝛw . . . i 3,879 1 7 
General district rate account..,........ e 2, 000 0 
Net revenue account — balance at credit thereof ... 151 15 0 

Sinking fund account: amount set aside, £3 325; 
stock purchased and cancelled, £763. 188. 9d.... 4,088 18 9 

Repayment of loans accounb: amount seb aside, 
£4, 128.; loans repaid, £5,050....... e TM 5,054 12 0 
Reserve fund account.. . . . . enne 7.531 18 6 
£178,059 13 7 
Assets. E s.d. 
Discount on issue of eonsolidated stock, capitalised 1,614 9 6 
Expenses of issue of consolidated stock, capitalised 215 13 4 
Preliminary expenses F 331 6 0 
Land. vocor ̃²˙ 3 — — ... 24, 543 19 7 
Büalldings.a ois s piss soto cso eh bna exa a YI) e ... 39.721 16 4 
Machinery .. ............. . —— —' 49,528 4 0 
Accumulators.................. S 1,421 18 11 
Mains and services ................. FCC 46,519 8 9 
C JJC ees 23.892 13 8 
Electrical instruments. A —— —— 308 1 
166,097 15 2 

Stores on hand: coal, £32, 15s. 5d.; oil, waste, 
etc., £40. 198. 7d.; general, £701. 5a. 7d. ......... 775 0 7 
Sundry e for eee e 2 7,861 17 10 

N am Corporation loans fund—proportion 
9 fund investments o riu 3,325 0 0 
£178,059 13 7 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETO. 

Quantity generated in B.T. units (estimated) ..... . 1,603,579 
Qaanti sold . lamps. s. "T" i 1.491.184 
by Private consumers ..... s.. 1,470,280 , iod 


Qaantity used on works . . 2 . . . Á—À 
Total quantity accounted for. . . . . . . . . , 
uantity nob accounted for (estimated) . os 
umber of public lamps «4400900000090 im PY 96900 0000095900090 
Total maximum supply demanded (kilowatts) ..........- 


1,507,364 
96,215 


15 
1,578 
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12888. Improvement in or 
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PROVISIONAL PATENTS, 1900. 


JULY 9. 


relating to mechanical motive 
devices for the controlling drums or switches of 
eleotrically-propelled vehicles. Alfred Julius Boult, 
111, Hatton-garden, London, (Edwin R. Gill, United 
States. ) 

19391. Improvements in electric traction 
Harding, 24, Southampton-buildings, 
London, 

12392. Improvements in clamps for holding the ends of 
electrical fuses or links acting as electrical con- 

~ ductors. Callender’s Cable and Construction Company, 
Limited, and John Charles Augustus Ward, 24, 
Southampton-buildings, Chanoery-lane, London. 

12393. An improved case or cover for electric switches, 
electric bell-pushes, and the Hike. Albert Groves, 2, 
Netley street, Hampstead.road, London. 


JULY 10. 

12404, Safety fonder or lifeguard to attach to electric cars or 
other mechanically-propelled vehicles, Norman Edward 
Godeon Little, 19, Bromwich-streeb, Bolton, Lanes. | 

12434. Improvements relating to the manufacture of conduct. 
fog material for electrical and other purposes. 
Henry Harris Lake, 45, Southampton-buildings, Chancery- 
lane, London. (William Joeeph Burke. Henry Andrew 
Kaufhold, and Thomas Rassell, United States.) 
(Complete specification.) 

12466. Improvements in the construction of rail-bonds for 
electric railways and in the mede of applying the 
same. George Gatton Melhuish Hardingham, Clun 
Houre, Surrey-street, Strand, London. (Felten und 
Guilleaume, Carlswerk, Actien-Gesellschaft, Germany.) 


JULY II. 

12469. Improvements in vessels for containtng fused salts 
during electrolysis, Sherard Cowper-Coles, Grosvenor - 
maneions, Victoria-streeb, Westminster, London. 

19531. Positivo electrode for accumulators. Constantin von 
Sedneff 18, Buckingham-street, Strand, London. 

19539. Imprevements in switches for acoumulater electrodes, 
Contantin von Sedneff, 18, Buckingham-street, Strand 
London. 

12537. Improvements in and relating to accumulator plates, 
Paul Ferdinand Ribbe, 322, High Holborn, London, 
(Complete specification. ) 

JULY 12, 

12554. Appliance for generating electricity to bo utilised for 
pro machinery and for other usefal purposes. 
William Sunter, 8, Calton-hill, Edinburgh. 

12591. Improved device for setting fuses or cut-outs In eleotric 
cirenits. Carl Christian Theodor Sohrmann and Carl 
Moritz Oacar Feiat, 111, Hatton-garden, London. 

12598, Improvements relating to driving axles for electric 
and other vehicles. Camille Contal, 45, Southampton- 
buildings, Chancery-lane, London. (Date applied for 
under Patents, etc., Act, 1883, Sec. 103, Jan. 6, 1900 
being date of application in France. ) 

12603. Improvements in or relating to shades for incandescent 
electric lamps, Entwistle and Stephens, Limited, and 
Henry Joseph Stephens, 8, Qaality-oourt, Chancery-lane, 
London. 

12609. Improvements in testing sete for measuring insulation 
resistances, William Beckit Burnie, 24, Southampton- 
buildinge, Chancery-lane, London. 


JULY 13. 


12624. The Parsons automatic storage battery switch. Ernest 
Medcalf Parsons, 10, Paragon-street, Hull. 

12679. Improved manufacture of glass by eleetrical heating 
and apparatus therefor. August Voelker, Birkbeck 
Bank-chambers, Southampton-buildings, Chancery-lane, 
London. (Complete specification.) 

129073 An improvement in the manufacture ef glass by 
electrical heating. August Voelker, Birkbeck Bank. 
chambers, Southampton-buildings, Chancery-lane, London 
(Complete specification.) 

19709. Improvements in accumulators. Alexandre Antoine 
Riasse and Jean Joseph André Sengeisen, 24, South! 
ampbon-buildinge, Chanoery-lane, London. (Complete 
specification. ) 

19709. Improvements in electric arc lamps. Frank Michael 
Lewis, Norfolk House, Norfolk-street, Strand, London. 


JuLY 14. 


12716, Improvements in electric switohes, William Bourne 
Dale, 17, Hanover-street, Keighley. 


. Gustavus Palmer 
Chancery-lane, 


12783. Art of reducing attenuation of electrical waves, and 


apparatus therefor. Michael Idvoraky Pupin, 46, 
Lincoln’s-inn-fields, London. (Date applied for under 
Patente, etc., Act, 1883 Sec. 108, Dec, 14, 1899, e 
aot ve application in U ited States.) (Complete speci: 
cation, 
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19735. Improved electrical railway fog and danger signal 
apparatus. Harry James Everatt, 142, Minet-avenue, 
Harlesden, London. 


19739. An improved dynamo brush. Johannes Friedrich Peter 
Ringedorff, 37, Chancery-lane, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published on August 4, 


1899, 


19249. Telephone systems and apparatus therefor. 
and Warnford- Davia. 


14950. Casings for electric light and similar cables. Arthur 
Hudson and Charles John Wightman. 


14965. Automatic signalling apparatus for electric tramways. 
Wehner and Laube. 


14489. Coin - controlled call-recording device for telephone 


systems. Gill. 
14501. Electrical acoumulator. Hills and Matthews. 
14786. Winding for dynamos, Harrell. 
15166, Form of electrically-actuated railway signal. Langdon. 


15551. Means for supporting electric incandescent lamps. 
i Davideon, 


16200. Heldors for electric incandescent lamps. Oppenheimer. 
(Actiengesellschafo Mix und Genest.) 

10000 Manufacture of earthenware troughs for carrying 
electric cables and analogous purposes. Nisbobb. 

17719. Variabie-rato electric meters. Lorrain. (Maodonald. ) 

18335. Electrodes for aro lamps, Bremer. 

18457. Guards for electric tramoars aud other tramway 

. . vehioles. Tidewell. 

18555. Spliciag ears and terminals for overhead ssiri 

trolley wires omployed on electric tramways. Slack. 


18899. Electrical damping apparatus. Johnson. (Hartmann 
and Braup.) 


$0597. Electric railway conduit systems. Maxim. 
1900. 


880. Transformers. (Aktiengesellschafb Elektricitäts - 
werke, vorm. O. I. Kummer und Co.) 


Thomson 


' 950. Telephone apparatus and induction coils for use 
f therewith. Wilson. 
$703. Process and apparatus for electro treating 


ropes, hose, cork, asbestos, and textile fabrics of all 
kinds. Schlomann and de Castro, 


3174. Long-distance telephony. Mengls. 
$465. Electric motors. Boult. (Collins.) 
9458. Spaco tolegraphy. Eglin. 

9730. Electric switches. Worsley and Green, 
10137, Electric lamps. Krayn. 


TRAFFIC RETURNS. 


Returns for Total for 

T ‘week nml lim 77 
Ending 1900. 1899. decrease. | 1900. | 1899. 

£ £ £ £ £ 
Aberdeen Corp’rat’n| July 14 | 753) 686 + 67 | 4,313 3,842 

Birmingham Tram. | 

ways Co. » 14/4075/4,556| + 119 |119, 517 112,612 
Blackburn Corp’ rat'n „„ 7| 486 427 + 59 |10,063 11 535 
Blackpool Corporatn. ,, ͤ 12 890 077 + 213 9,080 | 7,058 
Blackpool-Fleet wood „, 14 948) 913 T 35 1,750 | 1,962 
Bradford City Trame „, 15 523 426 + 97 7,415 | 5,882 

Bristol Tramways Co. ,, 13 3.6033 579 + 24 — — 
City & South London ,, 15 1.436 861| + 575 2,883 1 898 
Cork E. T. and L. Co. „, 12] 526) 462 + 64 10 599 | 9,393 
Dovor Tramways ..| „, 14] 272 258 + 145. 4.710 

Dublin U. T., elec. cars ,, 13 3 849 1,2160 ＋ 2,6333 — | — 

Dublin S.D. Electric| „ 13 |1.144/1,022) + 122| — — 
Halifax Corporation| ,, 1 900| 670 + 230 018 A 6,786 

Hall Corporat’n E. S. „ 141.357 — — 18.0 6a, 
Liverpool Corporat/n| ,, 758.439 7, 235 +1,204 197, 180 173, 3.097 
Overhead) „, 15 1.755 1,593 + 162 
Sheffield Pear sahara „ 15 2,534 — — — — 
South 8 — — — — — — 
a Since April 1. b Partly electrical. 


Summer Tours. — We have received a copy of the Great Eastern 
Railway Company's booklet, which gives particuiars of new 
Continental tours, going by way of the Royal Mail, Harwich, 
‘and Hook of Holland route. The booklet is very nicely gob up, 
tho illustrations being printed in colours. The reading matter 
describes the various ways in which passengers can reach any 

aay. int in Holland, and also deals with a portion of 
he booklet is well worth procuring by those intending 
bo take a trip to the Continent this summer. 
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COMPANIES’ STOCK AND SHARE LIST. 


Name ount Price last 
d paid. Monday 
Commercial and Industrial.— 
Aron 1 Pref, Shares, 1-125,000 1 43 
British Insulated i 140,000 -- D œ 11.13 
„5 1-7, 500 ~ D „ bier x4 
— 8 per cent, M Be 69250606006 GO GO 99 = 100 as 100) 
British mro Works; ArT, 50001-96000 3 «„ 1 
— ort. Oum. Pret., 1-50, 1 oe 18/16-16/16 
5 . 106 07-99 
— — uf., . : és 111 
0 nary eo 9-99 oe en $ 
3 t. Pref. .... ; $ a 1 
— — 44 per cent. Debenture Stook............ oe oec 100 .. 100-114 
— cent. Ind Debenture Stock as Gm as oo oo OO 100 "s 101- 
Oalliender’s , Deben d^ Rd QUEE IAEA ba m E qM QE-Qu QE Gf 100 . 110-114 
as A Prei Oe Ce „% O9 eo co no 9 9 » Ow OF 99 Gp B xm E 
— per oen om 9 MO OO OO OO 6.0 GO 90 Q6 GO c0 GO OO 9 9 00 6 ee 6 
Orompton and „„ „„ „„ Q5 $0 09 QD ae C5 9 € as „%% Om e a 8 cum 4 
6 cent. Debentures 9*9 „% 69 9-6 E EIE GP 6 eoa — e 99-102 
Edison and Swan United, Ordinary ...... eene 8 m 2 
0 6633 10 os : 
per oen & RICAN, EXPE es eo „ eo ve TE T e 
Blectrio @eeaeeeeegesn 9-0 9 066 c [ ee 3 eee 9. 
— — 7 per cent. Cumulative — — E vee 
——— 4 per cent. Perp. lst Mort. Deb... a.. e = 100 . 102-106 xd 
W. T. Henley's T W ; Ordinary .............. 6 . 14 
— cent. Preference ............ ma ns an eoo — w 
dia Bab gone Desn and Telegraph W oo — oo pU ee M 
India E, u Percha, Telegraph orks "TI oe * 
— $ cent. Debentures ......... cc ccuncccsccwcce 100 .. 100-108 
on and Maintenance .. .. = a = = -- 18 . 865-89 
— b per cent. Bonds ....0 Wem ee 100 .. 101-104 
Tel „Ordinary 3 5 ~ 10-11 
—— b cent. Cum. Pref.......... err B .. 
Willans and Robinson, Ordinary 9 01.0, » 6 10§-113 
—— 6 per cent. Cum. Pref., 80,001-60,000 ............ 6 : 105 


Electric Lighting and Supply.— 


Blackheath & Greenwich District Ordinary ene 1 
Bournemouth and Poole, Ordinary ................. ^, 10 
4} per cent. Cum Pret. " seee .. 10 
Brompton and Kensington, Ordinary .................... b 
——— ] per cent. Preference .. 6 
Calcutta Electric 8u Corp., Ordinary, No. 7. 5000. 6 
Charing Cross and Strand. TN 6 
—— per Cum. Pref. ee @ ee 0242 £6 2990900970€0 6 
Chelsea ectricity 8 [INTE *eo*9*6 Me "99.9.0006 
qi 0104 cent. bentures €0@ 60 08 Oe Oe G9 ow oe 68 ww 08 OO 100 
on, Ordinary . eeeceoe ee aoe sg [ d 1 
—— 6 per cent. Cumulative Pref... 9*6 „% 00 99990990 10 
— § cent. Debenture Stock 2. 2 100 
County of doo and Pra Pron Ordinary eccesso 10 


n ML nee Dun cont. Flees Meet oe e 
kinder id Det att, Fir Mort Deb. o.. in oiiro tie y 10 
London Electric, Ordinary ................ ec eee c eer eooo " 

—— per cent. Pref. . 6 .. 

4 per cent. 1st Mortgage Debenture Btock, Red. 100 .. 
Metropo'itan, Ordin m 
— per cent. t Mor & Debenture Stuck coos 100 .. 
oent. M Debenture, Red .......... 100 .. 

Notting Riectrio Ligh gE 6 „ „ 0 „% „%%% % „%%% % „%%% % %%% „%%% „% „%% % „„ „6 „6 0 10 ee 
Oriental, 187 wecscccescccecs reso 22 - 1 .. 

—— Share N eo * "B a a ^ a „ as ev eo ü ee 
Oxford Blectric, Ordin 1-96 and 407. ioi N 6 .. 


River Plate Electrio vt and Traction, Deb. ieee ssee cese. LOO 


1 A of Montreal . . $100 
42 per cent. t Shares Mortgage Debentures 900 à 
Smithfield Markets Electric Supply, Ltd., Ord., 1-12,000 .. 6 
— 4 cent. Debenture 8 CoM e.00000000€90002506090 ee 
South Lo on, Ordinary eeee8ee ee 
et, James's and Fall Mall, Ordinary, 1010/48. - —Ó——— ee 
7 per Cont. Pref. .......... oo oo ow oo ~e om =o oo =e = - 6 
Westminster, ee C I O O Miedid Md d ERE RE LAO 6 * 
Electric Railways.— 
Oentral London, Ordinaeeg¶¶¶s.g 10 
— Pref, Half- Shares „„ 22e eee „eee 6 *. 
deferred HAMA eo @@ 00080802906 oe b ee 
ou and and Bouth London, Consolidated Ordinary saa Ras 15 we 
ary ee eGeeeneees ae aves ee 
— 4 per cent. Debenture Btook .. "ecc 970060920626 100 [d 
6 per cent. 5 eee 2 de $5 
Liverpool Overhead, 5 cent. Pref. . . e 
Waterloo and City, / AAA - 100 m 
Electric Tramways.— 
Blackpool and Fleetwood Tramroad .............-- eene 10 .. 
Brisbane Tramw Y i dr 92 
British Columbia Electric ‘Railway o., '5 per cent. Pret. .. 10 e 
British Electric Traction, Ordinary, 1 -80,000 . 10 
— 00, 001-76, 000. „ 6 % %% %% „%% „ 6 „6 6 „„ 10 ee 
——— 6 per cent. Cm. Pi. 50,001.80, 000 7 10 a 
—— 6 per cent. Perpetual Debenture Stock isi 100 ne 
B, Ayres & Be ‘ano Tram "A" 6 percent, Cm. Pf, 140,000 5 — 
"B" per cent. . Pf., 1-27,600 C848 Fe 990 hà 90 ee 6 ee 
—— 5 per cent. Deb. Btock, ö; eese kon deri we 
Isle of Man Electric Power, 1.95,000 .. l uw. 
per cent. Preference, 100 601. i000. l x 
Kidderminster and District Lighting 170,000. F Pref... 10 .. 
New General Traction, Ording eo eor eo 6 — 
6 per cent. Cum. Pre. eese 6 .. 
Oldham, Aston, and Hyde Tramway, Ordinary .......... 10 .. 
FEP Cum, Pre. 10 .. 
Potteries El ectric Traction, . n — 11 
— ģ per cent. Cum. Pref., 1 20 [) 2.008 094 00 Oe „% „%% 10 es 
Telephones. — 
National en On 4! "ME E 
6 per cent. Cum. First Prof. i... 10 .. 
——— 6 per cent. Cum. Beoond Pre... 10 .. 
. Cum. Third Pre... 68 
Oriental phone and Mlectric Gompany l a 


65-185 
-107 


api 


maa 
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88552 
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NOTES. 


“Album of Electricians.”—Our Italian contemporary 
Elettricità, of 11, Via Cusani, Milan, will shortly publish 
their Album of Electricians,” a quarto volume, in French, 
containing the portraits of over 200 of the moat eminent 
electricians of the world. The price will be 5fr., or 4s. 


Electric Cooking.—We understand that an enter- 
prising builder in New York has recently built a block of 
flats, in which the only provision he has made for cooking 
is by electric stoves, A remarkable saving of space is the 
result, as well as convenience. We are not told whether 
he has made any special terms with any of the electric 
lighting companies for the supply of cheap electricity for 
that purpose. 

High-Voltage Railway Working.—The Ganz 
system for working electric railways by means of 
multiphase current has been successfully experimented 
with in Budapest. The system is now to be tried experi- 
mentally on the Valtelina stretch of the Italian State Rail- 
ways. The length of this section of the line is about 
65 miles, but we are not sure how much of it is to be 
equipped for the experiment. 


Crystal Palace Engineering School.—We have 
received an invitation for Aug. 9 to inspect the various 
departments of the Crystal Palace School of Technical 
Engineering. On that day the list of certificates awarded 
by the examiners for the summer term will be ready, and 
the presentations will be made by Mr. A. T. Walmisley, 
the chief engineer to the Dover Harbour Board. The chair 
will be taken by Mr. Walmisley at noon prompt. 


Electric Church Bells.—In the parish of Runwell, 
Essex, an apparatus has been lately erected by the rector 
for ringing the church bells by electricity. The origin of 
the invention is rather curious. The rector, finding a 
difficulty in obtaining bell-ringers, rung the bells for three 
months himself. In order to save the labour involved in 
performing this task, he invented the “ automatic ringer,” 
and erected the apparatus in the church tower. By con- 
necting the machine with the electric current already in 
use for lighting the church and rectory, he succeeded in 
ringing the belle with perfect order and precision. The 
invention is in all respects an absolute success. 


Standard Voltage.—Eight London electric lighting 
companies have sent a deputation, headed by Lord Suffield, 
to the Right Hon. C. T. Ritchie who wish to amend the 
Board of Trade regulation so that they could change from 
100 to 200 volts by agreement with the consumer, or 
. otherwise, by arbitration. The regulation at present says 
that no change shall be made in the pressure of the supply 
to any premises except with the consent of the consumer. 
The deputation consisted of the representatives of the 
following electric companies: the Westminster, the Metro- 
politan, the Chelsea, the City of London, the County 
of London and Brush Provincial, the Notting Hill, the 
Brompton and Kensington, and Kensington and Knights- 
bridge. The President of the Board of Trade admitted that 
it was a strong order for a few consumers to stand in the 
way of the application of the new system, but these people 
were within their righte, and if the Board assented to what 
the companies asked they would be over-riding the position 
which the former possessed. He would take the matter 
into consideration, but he urged the companies to use more 
conciliatory methods with their customers. 


Electrical Laboratory Work.—In a paper read 
before the recent meeting of the Society for the Promotion of 
Electrical Engineering Education, of U.S.A., Prof. Aldrich 
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maintained that training in handling electrical machinery is 
quite as essential as training in electrical measurements. 
If, he said, with all his familiarity with galvanometer work, 
the young electrical engineer is left to the mercy of the 
wireman or the operating engineer, his laboratory training 
has been incomplete. A knowledge of the behaviour of 
electrical machinery and confidence in handling electrical 
circuits is becoming more necessary with each widening 
use oi electricity. The utilisation of alternating currents 
and the operation of alternating-current machinery consti- 
tute to-day a most interesting and important field, one 
with which the electrical student cannot become too 
familiar. It is the result of experience that students who 
have been given a course of electrical laboratory training 
involving study, inspection, illustration, and operation, 
have a better understanding of testing work than if they 
had been put at once into the latter without attention to 
the former. We are indebted to the Electrical World for 
the above abstract of Prof. Aldrich's paper. 


The Franklin Institute “Journal.”—We have 
received the July number of the Journal of the above 
institute, which contains an exceptionally large number of 
papers and reports on electrical subjects. Amongst these is 
a contribution by Prof. R A. Fessenden on electromagnetie 
mechanism, with special reference to telegraphic work. 
Mr. J. F. Stevens also read a paper before the institute 
recently on electrical measuring instruments, which paper 
is reproduced in the number of the Journal before us. The 
report of a special committee on an instrument known as 
the gramaphone grand announces that a certificate of 
merit of the institute has been awarded to its inventor, 
Mr. T. H. Macdonald. In this instrument, the chief 
advance on the ordinary phonograph is in the speed of the 
recording cylinder. The inventor claims that, by increasing 
the speed, the recording stylus has to cut much more gradual 
slopes, and hence is better able to reproduce the vibrations 
impressed on it. There is also an improvement made in 
the angle at which this stylus bears against the recording 
cylinder. This stylus makes an acate angle to the tangent 
at the point of contact. A further description of the 
instrument and of sound records generally is given in the 
Journal by Mr. P. Mauro. 


New Cable.—The Canadian Government has at last 
decided to lay a cable from St. John's, Newfoundland, to 
The work of establishing the telegraph line 
and laying the cable is, says the Financial News, arranged 
for at a cost of $14,000, thongh the Marconi system of 
wireless telegraphy was advocated. According to official 
reports the route recommended for.the cable is from Pointe- 
aux-Esquimaux, the proposed terminus of the land line, 
out of the Strait to Belle Isle. Our contemporary remarks 
that a cable to Belle Isle is not all that is needed. Parallel 
lines of telegraphs along the north and south coasts of the 
Straits are also essential—indeed, on many grounds, are 
more so than the cable itself—and the Newfoundland 
Government has intimated its willingness to permit 
Canadian officials to set up the wires in the Colonial terri- 
tory. The Colonial telegraphs do not now extend beyond 
Bonne Bay, which is 140 miles from the Straits. North of 
Bonne Bay the shore is practically unsettled, and it is only 
Canadian shipping which passes by or goes on the rocks. 
To Canada, therefore, the benefit would accrue of such a 
land line along the coast, which may be an actual fact in 
the near future. This land line would do quite as much 
to prevent shipwrecks and fatalities as the cable to 
Belle Isle. 


| | St. Marylebone Lighting.—As mentioned, in a recent 
issue, the Sc. Marylebone Vestry has entered into an 
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agreement with the Metropolitan Electric Light Company 
to buy that portion of the company's undertaking situated 
in the parish. One of the financial papers compliments 
the Vestry on the bargain it has made in buying this 
undertaking for half a million sterling. The transfer is 
to take place on Oct. 1, 1901, and the half million 
is to be paid over in 54 per cent. vestry or borough 
council bonds. It would seem to us that this is 
equivalent to paying quite £750,000 for the undertaking. 
It is said by the Vestry's leaders that the income of the 
undertaking now shows 7 per cent. on the capital outlay. 
We do not know what capital outlay is here referred to, 
but we do know the local authority will have to spend a 
very large sum on an efficient generating station, and on 
alteration to mains, when they acquire the St. Marylebone 
portion of the Metropolitan Company's works. "This extra 
expenditure, together with the purchase price, will make 
the eapital charges heavy, and we are not sure that the 
district would not have been more cheaply supplied by the 
proposed Marylebone Lighting Company, whose Bill was 
recently thrown out. It will be remembered that at the 
expiration of the provisional order the local authority 
would have been able to purchase at the then value of 
the plant and mains only. We do not believe at the 
present time, if the plant and mains were taken over 
on these terms, they would fetch even half of the purchase 
price. 

Proposed New Tramways.—The Highways Com- 
mittee of the London County Council are at present 
considering what further extensions are desirable in con- 
nection with the tramways in the north and south of the 
Metropolis. They have arrived at a total of 28 lines, a 
list of which will be found in another column. They have 
consulted the solicitor, who says that the Council have power 
to promote such legislation, and have asked the Council to 
suspend Standing Orders so that their proposals may be con- 
sidered. The length of these lines is over 28 miles—16 on 
the north and 12 on the south of the Thames. "The esti- 
mated cost for the northern lines is about £469,700, 
in addition to £544,560 for street widening, while 
for the south it is £574,500, in addition to £449,400 
for street widening, making a total of £1,837,960. 
It is proposed that those new lines connected with 
the Council’s northern tramways (leased until 1910) 
shall, with the exception of that line in Archway- 
road, be constructed for horse traction, unless in the mean- 
time effect shall have been given to the provisions in the 
company’s lease relating to the conversion of the system 
from horse to electrical traction. The estimates provide 
for rails of sufficient weight to permit of their being used 
for electrical traction when that system shall have been 
adopted. The Archway-road line will probably be joined 
with the light railways which the Middlessx County 
Council propose to construct from that point to Finchley 
and beyond. A cartoon plan is in preparation showing the 
various proposals for the Council’s consideration. 


Extended Steam Trials.—It is usual nowadays to 
specify at least a six-hour run at full load on all steam 
dynamos before they are allowed to leave the manufac- 
turer's works, and certain consulting engineers extend 
this run to as much as 12 hours. We notice that 
the consulting engineer to the Fulham Vestry has 
introdaced a new departure in this respect, in that 
he has insisted on the makers of the exciter engines 
having one at work for a full fortnight before he would 
receive it. The trial, however, was not in any way com- 
parable with the usual steam trial, and seems only to be 
intended to show the general performance of the engine. 
For instance, it was run at 80lb. steam pressure instead of 
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at 140lb., and hence at only half load. Steam trials were 
not made, nor were the governors tested in the way 
specified, as, of course, full load could not be obtained. It 
seems, therefore, to us that the cost of supervising a fort- 
night’s trial in the maker’s works is out of all proportion 
to the information gained. When it is considered that all 
engines supplied to electric light stations are run on trial 
after erection in the central station until they have proved 
themselves up to specification, our objection to the extended 
trial in the engineor's works will be obvious. In cases 
where a new type of engine has to be used which is not 
known by the consulting engineer, it is always better for 
this gentleman to inspect an engine which has been doing 
regular work elsewhere before deciding to place the order. 
This inspection should give much more information than 
can be obtained from an expensive and inconclusive test such 
as referred to above. 

Our Fighting Brethren.— We have recently given 
a few particulars of an engagement in South Africa at 
which a number of the Electrical Engineer Volunteers 
were unfortunately captured. This week a letter has 
arrived in London from Major Crompton which we have 
been privileged to see. From it 4 large number of details 
can be ascertained of the engagement, and of the defence 
which enabled the rest of the party to keep the Boers at 
bay until help arrived. The electrical engineers have 
been put to do ordinary civil engineering work at times 
when their services as lighting engineers are not required. 
At Vredefort they were employed on some crib reconstruc- 
tion work, and it was while on this that an unexpected 
attack from the Boers took place and a detachment of the 
Electrical Engineers was captured. We understand that 
on of their number was sent back to the construction 
train to demand its immediate surrender. The message 
he took back from Major Crompton and the engineer 
in charge of the van invited the Boers to do their 
worst, with a hint as to their ultimate resting-place. It 
then became necessary to seize a ridge of rocks which was 
held by the Boers, and which would afford protection to the 
English engineers, who found the train quite untenable. 
The Boers retired before the bayonets could be got to work, 
but continued to molest the party all day. The tempera- 
ture, which was several degrees below freezing point, made 
the situation far from a pleasant one. Weare glad to be 
able to congratulate the parties on holding their own. After 
the excitement of such work as this, electrical contract- 
ing in England will bardly be appreciated by members of 
our Electrical Engineer Volunteers. We are sure from the 
tone of Major Crompton’s letter that the skirmish up to 
the ridge and the defence of the same was thoroughly 
enjoyed by those who took part. 


Electrostatic Lines of Force.—Mr. F. J. Rogers 
describes in the Physical Review an electrostatic needle to 
be used for the exploration of electrostatic lines of force. 
When teaching students electricity, it is always advisable 
to show them experiments which give a physical represen- 
tation of the phenomenon which has to be mastered. For 
instance, with lines of magnetic force, the students can 
easily produce for themselves with paraffined paper and 
iron filings the contour of the lines of force round any system 
of magnets. In order to do the same thing with electro- 
static lines of force, Mr. F. J. Rogers tried to suspend an 
elongated dielectric by means of a fibre in the field to be 
studied. He did not find this satisfactory, but prefers an 
electrostatic needle which consists of an aluminium wire 
equipped with a gilt pith ball at either end. The needle is 
mounted on an horizontalaxis. By theaid of this needle it is 
easy to show the following characteristics of electrostatic 
fields: (1) that lines of force are normal to the surface of a 
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charged conductor (an elongated cylinder, for example) ; 
(3) that lines of force are not normal to the surface of a 
hard rubber rod, one end of which has been charged by 
friction ; (3) that in the case of two oppositely-charged con- 
ductors placed near each other the lines of force issue from 
one conductor, curve over, and end on the other; (4) that 
in the case of two similarly-charged conductors the lines of 
force from each leave it normally and pass out into space, 
none of them passing from one conductor to the other. A 
much more useful form of electrostatic needle is constructed 
as follows: In place of the aluminium wire a small rod of 
hard rubber is used. It is mounted on a shaft and provided 
with pith balls, as in the first form. The pith bells are 
oppositely charged by contact with the poles of an electrical 
machine. While so charged, the electrostatic needle behaves 
in an electrostatic field just as a magnetic needle does in a 
magnetic field. 
Unexplained Phenomena .—There have been for 
years certain actions of light on metallic surfaces which 
have not been explained on theoretical grounds. Amongst 
these are the actions of light noted by Moser from 60 years 
ago. We gather from the columns of Nature that Major- 
General J. Waterhouse, I. S. C., has during the last year 
been investigating the phenomena first recorded by Moser. 
From these investigations he confirms Moser's results as to 
the production of a change on the surface of metallic silver 
by exposure to light that can be demonstrated by the 
condensation of a vapour such as mercury upon it. But 
he hss gone further, and demonstrated the change by the 
deposition of silver from solution, after the manner of the 
development of an exposed wet collodion photographic 
plate. By some half-hour’s exposure in bright sunshine 
"printed out" images were obtained—that is, images 
visible without any subsequent application of a developer. 
General Waterhouse shows that these results are not due 
to pressure against the mask or stencil-plate used, nor to 
the emanation of vapours from it, nor to heat. Usually 
blue light gives à much stronger effect than red, but in one 
experiment, when the exposure was for three hours to bright 
sunshine, the effeet was reversed, and the patches under 
red, orange, and yellow glasses were developable, while 
those under the blue and violet glasses were not. But 
when the silver plate was heated to redness, quenched in 
dilute sulphuric acid, washed and dried, and the cut-out 
design was also warmed before use, the effect produced by 
light was so small that it seems doubtful whether there was 
any effect at all. On the other hand, if the silver plate was 
exposed to the fumes of certain substances, especially nitric 
acid, it was rendered very much more sensitive. General 
Waterhouse, in his communication to the Royal Society, 
states that he hopes to continue the imvestigation this 
summer, and invites others to extend the observations that 
he has described. 


Coal-Weighing.—The question of weighing the coal 
in the central station is of great importance, and can be 
looked at from two points of view. In the dealings between 
the central station and the coal merchant a check weighing 
is required when the coal is delivered, in order that the 
central-station authorities may get all the coal they pay 
for. We do not mean by this that contractors would go 
out of their way to defraud the consumers, as we know 
that such is not the caso as a rule, but there is a distinct 
inducement for the contractors' servants to supply them- 
selves with coal out of the quantity which should go to 
large contractors, who are not likely to miss small deficiencies. 
In order to weigh the coal which is coming into the station, 
an automatic recording machine can conveniently be used, 
so that both the weighing and the entering of the coal on 
the sheet is independent of manual labour or inaccuracies. 


When the coal has passed through this machine and is 
delivered, usually by means of a conveyor into the coal bunks, 
a new need for weighing occurs. It is exceedingly important 
that the engineer should know not only how much coal is used 
each week to keep his station running, but also how much coal 
is used each shift, so that comparisons can be made between 
the efficiency of the different members of the boiler-room 
staff and also of the calorific value of the coal. We notice in 
an agenda of one of the local authorities of London that 
their engineer proposes to instal only one weighing machine, 
with the first object mentioned above —i. e., the checking of 
the coal as it comes into the works. We consider that the 
checking of the coal on to the boiler-room floor is, if 
anything, more important, and that an automatic recording 
weigher or coal measurer should be placed on each shoot 
from the bunks to the hoppers of the mechanical stokers. 
The quantity of coal used in the furnaces of any one 
boiler is then ascertainable, and gives after a year or so's 
experience a fair indication of the eorrect period of time at 
which to clean the same. 

An Adjustable Capacity.—It is sometimes con- 
venient, when experimenting on electrical phenomena, to 
have a condenser the capacity of which can be varied 
gradually over a wide range. This has usually been done 
to a limited extent by taking out connections from a 
number of the tinfoil sheets, and also dividing the con- 
denser up into sections. The variation in this case cannot 
be made conveniently without intorruptions to the experi- 
ment, which is sometimes most inconvenient. In the July 
number of the Physical Review, Mr. Lyman J. Briggs 
describes a new form of condenser which can be adjusted 
for capacity without the above objection. It consists of a 
number of sheets of brass which are curved with a radius 
of from Gin. to 8in. ; in fact, the curvature which is always 
found in thin brass sheet from being rolled up is quite 
sufficient for the purpose. The insulation used between 
the sheets is mica. The brass sheets are so placed with 
the curvature first ia one direction and then in another, 
that the air space between them can be varied very 
much by the pressure which is applied on the two 
surfaces of the pile. The brass sheets are held in the 
correct positions relative to each other by four rods, which 
pass through holes at the four corners of the condenser. 
The brass plates make connection with these rods. There 
are only two holes through each brass plate, which are of 
such a length that while they thread on to one pair of rods 
they leave a good clearance between the end of each plate 
and the other two rods. The range in capacity of these 
condensers can be gathered from the following figures: A 
small condenser, consisting of 13 plates on each side, the 
plates being about 2in. by 3}in., had a capacity in air of 
0:055 of a microfarad when compressed, while its capacity 
was only 0:015 of the microfarad when the screw used to 
compress the plates was slacked back. This ratio, giving a 
variation of over 400 per cent., has been exceeded by other 
types made on the same general lines. The author also 
gives interesting curves which show the relation between 
the over-all thickness of the condenser and its capacity. It 
seems from this that the connection between the two is by. 
no means a straight line, as might be expected. 


Employers’ Liability.— The Western Electrician com- 
ments on a curious lawsuit, in the States, in which a man 
brought action against an electric light company for 
damages for injury arising from being struck in the eye by 
& piece of carbon thrown by an employé of the company 
while the latter was engaged in the performance of his work. 
The case was recently reviewed by the Supreme Judicial 
Court of Massachusetts. The Court overruled the excep- 
tions to a judgment for the plaintiff. The jury had been 
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instructed that if the carbon was thrown by the employé 
for the purpose of carrying out and performing his duty in 
his employment, the company was liable, and, on the other 
hand, if the carbon was thrown by the employé to carry out 
some whim of his own, in accordance with some impulse of 
his own, and not for the purpose of carrying out or accom- 
plishing the purpose for which he was then and there 
employed, the eompany would not be liable. This, it is 
held by the Court of last resort, correctly stated the law on 
the subject. That the carbon was thrown by the employé in 
the performance of the work he was hired to perform 
there was ample evidence, the Court thinks, in that it was 
shown that he was hired to remove the remains of the four 
carbons left in the lamp in question during the preceding 
night; that he testified that he ordinarily dropped the 
discarded pieces near the base of the lamp-post, or, if there 
was any reason why he could not drop them there, tossed 
them out into the street, intending to be careful not to 
drop them on a passer-by or to strike any horse in the 
street; that on this occasion the cart which he used was 
left: standing at the foot of the pole on which he was at work, 
and that the man was struck as he was driving by, just 
outside of the cart mentioned. Nor does the Court consider 
that the situation was changed by the fact that the employé 
testified that he threw the piece of carbon at the man’s team 
because he wanted to attract his attention, so as to speak 
to him, and did not throw it for any purpose connected 
with the business he was engaged in, not for any business 
of the company. It says that it would be strange if the 
jury were not at liberty to disbelieve the testimony of one 
employed by the company as to his mental processes. It 
also says that it was proper for the jury to take into eon- 
sideration the fact that not only was the witness at the 
time of the trial in the employment of the company, but 
aleo that he bad been taken back into its employment only 
two weeks before the trial. Besides, it says that the jury 
may havo also believed that, from the terms in which his 
testimony was couched, it was evident that the witness had 
& particular knowledge of what the law required to 
exonerate the company from liability. 


Electric Ore Transporters.—The Electrical World 
of New York publishes an interesting article on the appli- 
cation of motors in the Ohio Works of the National Steel 
Company at Youngstown. Amongst the electrical features 
of this yard are two enormous travelling bridges, which 
can be moved alongside of the works over a large space 
devoted to the storing of ore. Oa these travelling bridges 
run transporters, which take the ore from the trains and 
drop it on to the storage ground. The freezing up of the 
great lakes in winter renders this storage most necessary, 
as throughout the winter the works are dependent on the 
rescrve ore accumulated throughout the summer. There 
are two of these mammoth bridges now in operation, 
and a third is to be constructed; all to operate over 
tho same yard, which will easily hold 1,500,000 
tons of ore. Each ore bridge is operated by two 120-h.p. 
General Electric motors geared together and to the 
various friction drives, which throw in or out the drums 
for moving the bridge cars or for hoisting the scoop bucket, 
or giving its carriage a cross travel or the bridge itself 
a longitudinal travel up or down the stock-yard. These two 
motors are compound-wound, with but a light shunt coil— 
ie, they are practically series motors with comparatively 
weak shunt coils, the shunt coils having one-half the ampere- 
turns of the series coils, these shunt coils being intended 
to prevent the motors from running away when all the 
clutches are off. Under this condition the motors run up 
to a speed of 920 revolutions per minute. The motora are 
controlled by a G. E. L-14 controller, no reversing arrange- 
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ment being needed, the L-type being used instead of the 
K-type. With compound-wound motors this short-circuit 
would pull a heavy current through the series coil to 
balance the magnetising offect of the shunt coil, retard- 
ing the motion of the motors severely on the transposi- 
tion points, causing sparking, flashing, and other troubles 
The electrical motors used to drive these bridges and 
transporters are supplied at 250 volts. The ore eomes 
from the ports on Lake Erie in the usual ore cars ; each 
of these is separately pulled by a dolly car to a dump, in 
which the body of the car is firmly gripped, and the whole 
car, trucks and all, is then turned over, delivering its 
eontents into what are termed “bridge” cars, four of 
which are mounted on a transfer car. These transfer cars, 
carrying four bridge cars eacb, are then hauled by a steam 
locomotive down under the end of the ore bridge, which 
takes the bridge cars, one at a time, from the transfer car 
and runs them out on the bridge and dumps them over the 
stock-yard. Each ore bridge is designed to carry 100 of 
these bridge cars, holding 17} tons each, per day of 10 hours. 
Powerful searchlights are fitted so that the ore bridges can 
be worked night and day when necessary. Our con- 
temporary gives the full details of the equipment and 
methods of control. 


Municipal Trading.—Some interesting contributions 
have been made to the evidence on municipal trading 
during the past week. Amongst the witnesses called 
before the Committee on Municipal Trading was Mr.George 
Livesey, of the South Metropolitan Gas Company. With 
respect to the municipalisation of gas, Mr. Livesey advo- 
cated that if this were done, the supply should be given at 
cost price. With respect to the breaking up of the streets, 
and the consequent public inconvenience, Mr. Livesey 
showed that corporations were, as a rule, more lax 
than companies in the management of their men, 
and hence that the streets were likely to be longer 
open than if the work was being done by a local 
authority. With respect to the monopoly question, Mr. 
Livesey's opinion is that there is no more tyrannical 
monopoly than a corporation department which fears no 
man except trade unionist voters. This too great sub- 
serviency to the trades unions has been repeatedly shown 
n the history of m unicipal trading as far as eloctrical 
lighting is concerned. The other objections to municipal 
trading which Mr. Livesey clearly puts before the com- 
mittee are the inability of a municipal committee to recoguise 
and a disinclination to adequately reward merit in the higher 
ranks of their officers, a lack of enterprise in taking up and 
developing new system, and a grasping at profits to be 
used for the reduction of rates. These views by a successfal 
organiser of a large company ought to carry great weight 
both with the committee and with the House of Commons 
when congidering the committee’s report. Unfortunately, 
to echo the gist of one of Mr. Livesey's expressions, the 
committee members, and also the members of Parliament, 
fear no man, but they bave to meet their voters shortly, 
and amongst these voters there are 10,000 trade unionists 
for every successful organiser as represented by Mr. Livesey. 
Lord Avebury's views on this subjects are given in the 
Contemporary Review, showing many objections to which 
not a few of the proposals of widening the scope of muni- 
cipal enterprise are open. He reminds us that the old 
school of Radicals were strongly opposed to any form of 
trading by governments and municipalities, which principle 
the new Radicals have deserted: Among the varied busi- 
nesses Lord Avebury suggests that municipalities should 
undertake, he mentions the manufacture of electrical 
fittings and of the residual products of gas. He concludes 
with three suggestions : (1) that no extension of municipal 
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trading for purposes not yet sanctioned should be permitted, 
except after full notice and special parliamentary enquiry ; 


(2) that as regards water, lighting, tramways, and tele- 


phones, fresh undertakings by municipalities should only 
be sanctioned if it can be shown that there are special 
reasons why they should be carried on by the municipality 
rather than by private enterprise ; (3) that any ratepayers 
objecting should have a right to be heard, and give their 
reasons for opposing the Bill. These suggestions will not 
be appreciated by the megalomaniacs and collectivists ; 
but it is high time that the public should be made to hear 
both sides of the question, and we welcome Lord ee 
contribution to their enlightenment. 


The Theory of the Coherer.—Moéossrs. K. E. Guthe 
and A. Trowbridge contribute & valuable article on the 
above subject to the July number of the Physical Review. 
After giving a brief résumé of work done by other experi- 
menters and also of past theories on the subject, the 
authors proceed to describe their own original investiga- 
tions and to analyse them by means of curves. Their 
conclusions on the subject, in which they attribute the high 
original resistance of the coherer to the film on the surface 
of the metallic particles, are as follows : Dorn has shown 
that very little or no coherer action takes place between 
surfaces of the noble metals when they have been heated 
in a vacuum so as to expel as far as possible the surface 
film. He also found a decided decrease of resistance for 
other metals. Aschkinass, on the other hand, tried to 
remove the surface film from the filing particles in a tube 
by exhausting and heating, but did not observe any 
change in the behaviour of the coherer. He admits 
himeelf, however, that this can hardly be considered a 
decisive test. The fact mentioned above, that motallic 
surfaces after thorough cleaning do not show a high 
contact resistance, is also in favour of our supposition, and 
we believe that Auerbach’s results can easily be explained 
by the rubbing away of the films by mechanical action. 
The films must form a sort of protecting layer on the 
metal surface, as the following experiment shows: Two 
coherers, consisting of one contact each, were put in 
parallel and the circuit closed through them. The 
resistance of each was measured before and after 
lowering, and it was found that coherer action took 
place in one only. After standing a day this one was 
always oxidised, while the other showed a bright surface 
where the balls had been in contact. The coherer action 
had apparently destroyed the protecting film of the one in 
which it took place. Aschkinaas mentions his interesting 
results with coherers consisting of PbO, or CuS particles as 
a proof against Lodge's theory. They behave in the opposite 
way from the ordinary coherer. We would suggest, in view 
of the similarity with polarisation, that the compounds 
are in this case broken up into two components, one of 
which conducts well and the other poorly. No actual metallic 
contact need then occur, and the S or O mould would 
play a decided róle in the increase of. the resistance. It 
seems that particles of any conducting substance may form 
a coherer—among others, carbon. This suggests an intereat- 
ing question in connection with the electric arc. Ayrton 
and Perry found that the difference of potential between 
the two carbons of an arc lamp was independent of the 
current strength, provided the distance between them was 
kept constant—+.¢., the apparent resistance of the arc was 
inversely as the current. Does this correspond to the 
horizontal line of our curves, and does cohesion play any 
part in the starting of the arc? We offer the foregoing 
considerations merely as a tentative explanation of this 
little understood phenomenon, being well aware that some 
of our assumptions are somewhat crude, but hoping, never- 


theless, that they may lead to a fuller understanding of the 
subject, since they seem to furnish a satisfactory hypothesis.” 


St. Pancras Lighting.—We had in a recent issue to 
seriously complain of the way in which the Journal of Gas 
Lighting, Water Supply, etc., commented upon the electric 
lighting undertaking by the St. Pancras Vestry. We find 
it exceedingly difficult to believe even in the good faith of 
our contemporary, and if we grant it good faith, we 
have at the same time to credit it with gross stupidity 
and an utter want of reasoning power. We should not 
have again referred to the matter but for the fact that in 
the issue of July 24 further remarks are made. In this, 
a further criticism of the St. Pancras undertaking, the 
cost per unit for generation is stated to be 266d, 
whereas the cost of coal per unit was 092d. Our 
contemporary adds: This fact ought to be enough 
to explain to silly persons in technical colleges and on 
local authorities why dearer coal does not hit the 
electric lighting business so hard as it does gas manu- 
facture.” If our contemporary wishes to be sarcastic, it 
should guard itself against throwing stones without laying 
itself open to a serious counter-charge. We quite grant 
that in St. Pancras the cost of coal is only about two-fifths 
of the total cost of generation, but this ratio is not so 
exceedingly different from what is found from gas under- 
takings. We have taken the trouble to look up the 
accounts of the South Metropolitan Gas Company 
for the past half-year. In these we see that the whole 
cost of generation, including coal, oil, labour, and 


repairs, was £512,000. Of this total coal cost £343,800, 
which would seem to prove our contemporary’s view 


of the case. Looking, however, on the other side of the 
balance-sheet, it will be seen that the residual products 
obtained from the carbonising of the coal brought in about 
£247,000. The labour for working up these residuals is 
included in the cost of generation. It is obviously unfair 
not to consider these residuals, and our view of the caso is 
that the difference between the cost of the coal and tho 
income from the residuals gives the item corresponding to 
the cost of fuel with an electric lighting undertaking. 
This cost in the case of the South Metropolitan Gas Com- 
pany is, roughly, equal to £97,000. In the same way, 
deducting the income from the residuals from the total cost 
of generation, we obtain an approximate sum of £265,000 
as the total cost of producing the gas. It will then be 
seen that the ratio of this figure, which corresponde exactly 
to the cost of generation in an electric lighting station to 
the net cost of fuel, is practically the same as that which 
applies in the figures from the St. Pancras electricity 
works Our contemporary may answer that the cost 
of gas residuals will not go up with the increased cost 
of coal. "These costs are, however, increasing, and even 
if the increase is not as rapid as that in the case of 
coal, it is likely to be also slower in coming down after- 
wards. It is, of course, too much to expect our gas 
contemporaries to take an outsider's view of the problem, 
and the matter is one which can well be left in the hands 
of the gas consumers. Our contemporary justifies the gas 
companies in the large increases they are making in the 
price of gas, and it will be amusing to read ita justifica 
tion of the same directors a year or so hence when they 
advocate decreased prices and decreased dividends in order 
to prevent gas businesses falling off. Reverting to the 
St. Pancras figures and the criticisms thereon by our 
contemporary, we would advise it to get the office boy 
to repeat to its editorial staff the above sentence at 
half-hourly intervals. A municipal undertaking which 
serves ratepayers at cost price is a failure," It will be 
observed that Mr. Livesey does not hold these views, 


114 THE ELECTRICAL 


SOUTHPORT ELECTRIC TRAMWAYS. 


A brief notice of the official opening of the Soutbport 
electric tramways appeared in our issue of July 20. We 
now propose to give some further details of the scheme. 
It is about 27 years ago since the first tramways were 
started in Southport, the line of the Soutbport Tramways 
Company from Birkdale to Churchtown being opened 
about that time. Subsequently another company, the 
Birkdale and Southport Tramways Company, was formed 
to construct a line to Kew Gardens, and this was opened 
about 19 years since. New districts have since sprung up, 
and the tramways inaugurated last week are the practical 
outcome of a commendable policy on the part of the 
Southport Corporation to supply the same with a better 
service of trams than the older districte. Blowick, the 
district served by the new electric tramways, is 
of modern growth, having been a detached hamlet 
19 years ago. To give an idea of tbe Corporation's 
previous connection with the tramways of the town, it 
may be mentioned that in 1896 they purchased the lines 
of the Soutbport Tramways Company within the borough, 
together with the buildings, and the cara in connection 
with the same, for £17,000, at the same time granting 


the company a lease for 21 years at a rental of. £2,700 [ 
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IId. 1.—Traction Type Generator, Southport Tramways. . 


per year. In January of the current year the Corpora- 
tion bought the lines of the Birkdale and Southport 
Tramways Company within the borough, with their cars, 
sheds, stables, and other property, for £12,000. No lease 
was, however, granted the company ia this case. As 
reported in our issue of July 20, a Board of Trade 
enquiry was held last week into the application of the 
Corporation for sanction to borrow £40,000 required for 
the reconstruction and electrical equipment of these newly- 
acquired lines. It is intended to lose no time in getting on 
with the work when once the permission is forthcoming. 
The new lines serving Blowick, with which we are now 
concerned, were first mooted in. 1897. At that time 
Councillor Hulme was chairman of the Tramways Com- 
mittee, and that gentleman, together with Councillor Travis 
(the present chairman of the committee) were deputed to 
report upon suitable roads for tramways and the best 
means of working the same. Subsequent to the appoint- 
ment of Councillor Travis as chairman of tho Tramways 


Committee, the report of the sub committee recommending | 


to the Council the construction of the lines opened last 
week was duly carried. It wae not, however, until 1899, 
after a great waste of valuable time, that the provisional 
order consentiog to these lines was finally confirmed 
by Parliament. No time was subsequently lust 
in proceeding with the work. ‘The order was con- 
firmed in October, 1899, and contracts were signed 
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in December of the same year, the actual work being 
started in January of the current year. Hence, the new 
lines, having a length equivalent to six miles of pij 
track, have taken about six months to construct and fully 
equip. There are yet one or two small link lines to 
coustruct in connection with these tramways, besides which 
the Bill before Parliament this year provides for the con- 
struction of another three miles or so of track. In addition, 


there are already about nine miles of horse lines within 
the borougb, including the lines to be converted for electric 


traction, so that eventually Southport will be in possession - 
of about 18 miles of tramways, wbich gives one mile to 
every 2,900 inhabitants. | f 
The power for working the new lines is obtained 
from the electricity works, which supply the town with 
current for lighting purposes. Tbese works are situated 
in a central position relative to the various termini, but the 
generating plant installed for lighting purposes being of 
the alternating-current type, it has been necessary to put 
put down separate plant for the tramways. This special 


traction plant consists at present of two generators of the 


type shown in Figs. land 2. They are of Messrs. D. Bruce 
Peebles and Co.’s standard No. 19A size. Each generator 
is capable of developing 380 amperés at 500 to 550 volts 
terminal potential whon running at 350 revolutions per 


FIG, 2.—Traction Type Generator, Southport Tramways. 


minute. As will be seen from the accompanying illustra- 
tions, the machines are of the multipolar slot-wound drum- 
armature type, fitted up on spiders of rigid design and 
ventilated throughout, and the field magnets are compound 
wound. The poles are of best annealed cast steel, fitted 
with the makers’ patent P. P. P." pole-tips for ensuring 
sparkless reversal at all loads. Special attention has been 
paid to the mechanical and electrical design of the machines 
to enable them to run with a minimum of attention during 
the widest variations of load. The efficiency of each com- 
bined set at full load (200 kw. at 350 revolutions) is over 
89 per cent. The engines, to which the generators are 
directly coupled, are of Messrs. Belliss and Morcom’s 
EC /12 size, capable of giving 375 b.h.p. with a 
pressure of 150lb. per square inch at the engine stop-valve, 
condensing at a speed of 350 revolutions per minute. The 
steam consumption of each set per kilowatt-hour, with 
180lb. steam pressure 100deg. auperheat, is 28:b. Steam 
is provided from the adjoining boiler-house through the 
range, which feeds the rest of the plant in the station. A 
special feature of the set is the exceedingly compact arrange 
ment of the combination, the size of engine and dynamo 
being exceedingly well proportioned. As one of the 
200-kw. sets was standing by the side of a horizontal 
compound engine, direct-coupled to a flywheel alternator 
running at a speed of 90 revolutions per minute, with an 
output of 125 kw., it was of interest to note that the 200 kw. 
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took up rather less than one-third floor space of the slow- | of units used on its circuit. In addition to the meters on 
speed plant with balf the output. Three sets will ultimately | the feeder panels there is a wattmeter on one of the 
be installed. ! negative panels which registers the whole current gene- 

The switchboard, a view and diagram of the connections | rated by the dynamos. Counting from left to right, panels 
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Fic. 8.—Traction Switchboard, Southport Tramways. 


of which are shown in Figs. 3 and 4 dip Sh was | 1, 2, and 3 are for the generators, 4 and 5 the earth 
supplied by Messrs. Dorman and Smith, Salford, Man- return panels, 6 the works panel, 7 the Board of Trade 
chester. It consists of 11 panels, three of them being | panel, and 8 to 11 the feeder panels. There was insufficient 
generator panels, four feeder panels, two negative panele, | room to get the board in a straight line, so an angular 
one works panel, and a Board of Trade panel. On each | form was adopted, as shown, the effect being pleasing. The 
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Fic. 4.—Diagram of Connections of Traction Switchboard, Southport Tramws ys. — 


gencrator panel is an ammeter and a voltmeter, together | circuit breakers are of the latest Dorman and Smith pattern, 
with equalising positive and negative switches. Each | and tbe main switches on the feeders are two-way, so 
feeder panel is provided with an ammoter, automatic that the feeders may be boosted up when required. 

circuit breaker, main switch, lightning arrester, choking | Now we come to the outside work, and a few notes may 
coil, and a recording wattmeter, which registers the number be given concerning the permanent way. This portion of 
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the work, like the other sections, has boen executed in a 
most thorough manner, and great praise is due to the 
Corporation staff, with the borough surveyor (Mr. R. P. 
Hirst) at its head, for the excellent manner in which the 
foundations for the track, which is probably equal in every 
way to any in the country, has been laid. All the con- 
creting, paving, and excavating bas been done by the 
Corporation’s own men. The rails and accessories were, 
however, furnished by Messrs. Dick, Kerr, and Co., 
Limited, and some 800 tons of steel girder rails of their 
No. 75 section have been employed. These rails weigh 
871b. to the yard, are made up in 40ft. lengths, and nearly 
1,600 pairs of this firm’s well-known “Dicker” patent 
joint were used in the construction of the line. The gauge 
is the standard 4ft. 8}in. 

Overhead Construction.—The contract for the overhead 
construction was placed with Messrs. Macartney, McElroy, 
and Co, Limited, of Westminster, on Dec. 11, 1899. 
the contract was accepted on a strict premium and penalty 
basis, the contractors commenced operations in the early 
part of January, some time before the Corporation had 
commenced to lay the permanent way. The side bracket 
type of construction is employed throughout, the poles 
being 31ft. in height, and weighing approximately 1, 200lb. 
each. The latter were designed speci I the company's 
engineers, and met with the approval of the Corporation. 
The trolley wire is 00 B. & S. gauge, and is double over 
the single track. The insulators are of the Macartney 
type, and designed by him several years ago for 

erican use. With the exception of the Sussex. 
road section, the hangers are attached direct to the 
brackets; on the Sussex-road they are attached to a 
flexible arrangement, which is probably a superior method. 
The line is divided into half-mile sections, and fed from 
standard section pillars. The complete six miles of over- 
head equipment was practically completed within three 
months of signing the contract, which reflects great abilit 
on the of the contractors to execute work in quic 
time, since the material was designed, delivered, and 
erected in practically 90 working days. There have been, 
of course, a few changes due to the line of the permanent 
way, and especially its curves, not being exactly where 
they were anticipated by the overhead contractors, nor of 
the same radii. These changes, however, did not prevent 
the successful operation of the trams well within the 
stipulated time for completion. 

During the inspection of the lines last week we noticed 
what appeared an unusually large number of anchor wires, 
but have since found that these were put up in compliance 
with the wish of the Corporation to have their trolle 
wire hauled up tight for the opening ceremony, which too 
place in the hottest weather, These anchor wires will serve 
to prevent breakage of the line when cooler weather and 
sad contraction of the wire succeeds. 

Cable Work.—A short description of the cable work may now 
be given. The whole of the feeder and rail return cables, 
together with the Board of Trade pilot cables, have been 
manufactured and laid by Callender’s Cable and Con- 
struction Company, Limited. The feeders consist of 
‘4 square inch vulcanised-bitumen cables, laid in earthen- 
ware conduits and run in solid with pure Trinidad bitumen, 
the whole main being protected with a hard tile cover. 
The feeder leaves the generating station, and is laid by way 
of Peel-street, Sussex-road, and Ash-street to the feeder 
pillar near the rail-head in that street. It is looped into 
and out of three section pillara en roufe, either of which 
pillars can be. used for feeding purposes if required. 
A subsidiary feeder is continued from Ash-street, along 
Scarisbrick New-road, which will eventually be carried as 
far as Chapel-street. A lead-sheathed and armoured cable, 
consisting of three cores each ’/,., is laid direct in the 
ground alongside the entire length of feeders. One of 
these three-cores is to be used as the Board of Trade wire, 
and the other two for telephonic communication. They 
are also introduced into every section pillar, where suitable 
terminals are provided. The rail returns are laid solid, 
similar in all respecte to the feeders, but consist of two 
cables each 76 square inch. They follow the same route 
as the feeders till the corner of Tithebarn-road and Sussex- 
road, whence they are continued by themselves to the 
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rails at the junction of St. Luke'sroad and Sussex- 
road. A single-core 7/,, lead-sheatbed and armoured 
pos cable is laid alongeide the two rail returns the whole 
ength of their route. The return cables are bonded on to 
the rails with flexible copper bonds, which are tee'd off the 
vulcanised-bitumen cable. The earthenware conduits for 
the feeders and the whole of the tile coverings were 
supplied to Messrs. Callender by the Stonite Patent Con- 
duit Company, of Liverpool, the troughs for the rail 
returns being made by Messrs. Doulton and Co. The 
Stonite conduits are provided with a self-interlocking socket 
joint, which prevents any vertical and horizontal displace- 
ment of any conduit with reference to its fellow or adjacent 
conduit. In the event of ground subsiding beneath these 
self-locking jointe, no strain is thrown on the cable con- 
tained therein. The whole of this cable work has been 
carried out under the supervision of Mr. F. A Pocklington, 
who has been laying cables for Mesers. Callender for 
12 years in the North-Western district. 
lling-Stock.—The rolling-stock for the present consists 
of nine double-decked cars, but there are also six single- 
decked cars on order. Messrs. Dick, Kerr, and Co., Limited, 
were the contractors for both these types of car. The 
cars now running were manufactured for them at the 
Electric Railway and Tramway Carriage Works at Preston, 
and are of the reversed stairway type, which, while afford- 
ing complete protection to the passengers from the danger 
of falling when ascending and descending the stairways, 
also allows an increased seating capacity of something like 
12 per cent. The cars are well designed, of handsome 
5 and 5 well constructed throughout. 
hey are mounted on Brill 21 E. trucks, and are lighted 
electrically, having eight lampe in the interior, and also 
headlights and platform lampe, The electrical equipments 
were dosigned by Prof. Short, and are of the same type as 
those supplied by the contractors to Liverpool, Bolton, Dover, 
Sunderland, and other corporations. o standard type 
motors, each having a capacity of 25 h.p., are fitted to each 
car, the controllers being of the solenoid blow-out pattern. 
Each car carries 22 passengers inside and 34 outside. The six 
single-deck cars on order are combination open and enclosed 
cars, seating 16 passengers inside and 16 outside. The elec- 
trical equipments of these cars are entirely of British manu- 
facture (like the cars themselves), having been constructed 
at the works of the English Manufacturing Company 
Limited, at Preston, which were opened last montb, 
and a description of which has already appeared in these 
pages, as our readers will doubtless remember. These 
now works are situate opposite the Electric Railway and 
Tramway Carriage Works, where the car bodies are made 
and consequently these car bodies have merely to be 
shipped across the road to be fitted with the necessary 
equipments. Final tests can then be made on the actual 
spot of manufacture, and small disparities in parts rectified 
without involving the delays and expenses inevitable when 
the car factory and equipment works are not, as here, 
practically on the same site. In this respect the works in 
question are quite unique. 

Car Depôt.— A few words remain to be said about the 
car depót, which is situated not far from the generating 
station buildings. Though not yet completed, the depót 
was in a sufficiently advanced stage at the time of our visit 
to judge of its ultimate appearance. This will be excep 
tionally fine and a credit to the Corporation's able staff, 
who are here again concerned, the designs for the buildings 
having been got out in the borough surveyor's offices. Tho 
style may be termed a free treatment of the Renaissance. 
The front elevation shows a centre gable with a smaller one 
on either side, and is built of Accrington brick, the ornamenta- 
tions being of dressed stone. The side walls are also of brick, 
but the back is of wood, the object being to enable exten- 
sion to be more readily made. The roof is of iron in three 
bays, and is covered with patent glazing. The interior of 
the building measures 1221t. by 150ft., and of this space 
some two-thirds is available for the accommodation of cars. 
The remaining third is fitted for painting and repairin 
work and offices. The interior is well finished, being line 
with brick, with a dado of salt glazing. The cost of the 
5 estimated at about £6,000, exclusive of founda- 
tions. Tbe cars will enter through three doors, and cach 
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rail inside has a cleaning pit of about 50ft. in length. 
Accommodation will be afforded for 32 cars. 

The borough electrical engineer, Mr. Charles D. Taite, 
has been responsible for the electrical equipment of the 
new lines throughout, no assistance having been called in 
from outside. . Taite has also large extensions to the 
lighting section of the electricity works on hand. The 
capacity of the plant already installed, including the traction 
generators, amounts to about 5,000 h.p., and the new exten- 
sions provide accommodation for a further 6,000 h.p., making 
9,000 h. p. in all. A very fine and commodious new engine- 
room, opening into the older room, has already Toon 
erected. Electric lighting is making rapid headway in 
Southport, as the above figures would suggest. Several 
important additions to the lighting plant have been made 
since the station started supply, the most recent of these 
being a 600-kw. Ferranti copper-type alternator, which was 
installed less than a year since. When the extensions now 
in progress are complete, Southport will have a very fine 
station indeed. In conclusion, we have to express our 
thanke to the several contractors concerned for most of the 
information given above. 


THE VERBAND DEUTSCHER ELEKTROTECHNIKER. 


EIGHTH ANNUAL MEETING AT KIEL. 
[BY OUR OWN CORRESPONDENT.] 
( Continued from page 87.) 


Tbe electrical plant in the Government dockyard at 
Kiel is much more scattered, consisting virtually of a 
number of independent installations of varying capacity. 
The first of these installations was put down in the early 
eighties, since when numerous additions have been made, 
but according to no systematic plan. Hence a number of 
independent plants have been put down, each designed to 
serve the requirements of a limited area of distribution in 
its immediate proximity. All the generators are of the 
continuous-current type, their distribution between the 
several departments of the establishment being as follows : 


Shipbuilding yard proper . 100 h. p.—2 x 120 volts 
Engine-building shops......................-. „ 500 „ —2x120 , 
Carpen FFC 30 „ 65 „ 
Binibly S um nare Se ve S Ee prm tea md x 16 ,, 65 „ 
WOGHGEY Ae 40 ,, 65 ,, 
Torpedo factory eene 20 „ 110 „ 
Torpedo-mounting shon 15 ,, 65 ,, 
Torpedo-repairing shop ...................-—.... 80 ,, 110 ,, 
Seven series-wound machines for general 

lighting purposes, each of 10 h.p. (on 

three sites) 068999000999000.09 €G4900990999004959009 1) 550 93 

e eae eA 821 h. p. 


Of the several machines enumerated above, the latter 
seven each supply current to a separate circuit of from 
eight to ten arc lamps, arranged in series and serving for 
the general lighting of the yard. All of the 110 and 65 
volt generators serve small individual areas of consumption. 

On the other hand, the 100-h.p. and 500-h.p. machines 
constitute à combined direct-current plant, which feeds 
into an extensive three-wire distributing network of mains. 
The machines are situated about 1,510ft. apart, but may be 
paralleled together from either station. The 100-h.p. set 
consists of two separate compound-wound dynamos coupled 
direct to a compound steam-engine, while the 500-h.p. set 
consists of two compound wound generating machines, 
coupled direct to a marine type triple-expansion engine 
taken out of an old torpedo boat. 

Amongst other purposes, electricity is employed in the 
dockyard for lighting the wharves, workshops, offices, and 
ships under construction and repair, transmitting power to 
motors driving countershafting, cranes, lifts, pumps, large 
and small machine tools, and portable drills employed 
during the construction and repair of ships, electro- 
plating, charging accumulators, and tests. Throughout 
the dockyard there are about 2,550 16-c.p. incandescent 
lamps at present installed ; 360 arc lamps, consuming eight 
amperes each ; 82 motors, aggregating about 500 h.p.; one 
continuous-current transformer, two stationary batteries 
of accumulators, and one accumulator boat. As in the 
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Germania (Krupp) Werft, already described, the use of 
electricity is also to be largely extended in the Government 
dockyard, and eapecially in connection with the large new 
docks in course of construction. The two main pumps, it 
may be mentioned, representing about 875 h.p., are to be 
driven by electric motors, besides the apparatus for moving 
and pumping out the pontoons. The new power-house, 
which has already been orected, is to be equipped with 
a multiphase plant to generate current at a pressure of 
1,000 volts for transmission to the various centres of con- 
sumption. No reduction of pressure, other than that 
represented by the loss in the leads, is to be made to the 
large motors, which will be wound for the full initial 
pressure of 1,000 volte. For the small motors and any 
others that may be situated in a damp position, the current 
will be transformed down to 110 volts, while the lighting 
circuits will also be supplied at the lower voltage. Plaut 
baving an aggregate capacity of 1,000 h.p. is to constitute 
the first instalment, but it is intended to gradually concen- 
trate the whole of the generating plant serving the 
requirements of the dockyard on the one site. So far as 
can be at present foreseen, a total of about 5,000 h.p. will 
be required to meet the maximum demand. A combined 
multiphase direct-current system with motor transformers 
is to be adopted, since direct currents cannot be dispensed 
with for certain purposes. It is estimated that the 
rearrangement of plant entailed by the extensions will 
be completed by 1905. 

There are other works installations, etc., in Kiel too 
numerous to mention in detail, but illustrating incidentally 
the extensive and varied application of electricity to indus- 
trial purposes in Germany. At the works of the Baltische 
Electricitäts Aktien-Gesellschaft, for example, electricity 
provides the exclusive power employed, some of the 
machines being driven separately by its means, while 
others are grouped. Of the electrically-worked tramways 
in Kiel little need be said ; they are company-owned, aud 
were opened for traffic in 1896. There are at present three 
lines in „ having a total length of 122 miles single 
track. The heaviest gradient is 1 in 15. The motorcars 
are of a small single-deck type, and 41 in number. Each 
is equipped with two motors. There are no features in 
regard to the power-house which call for particular mention 
beyond that ita equipment comprises three vertical com- 
pound engines, capable of each developing a maximum 
effective output of 200 hp. To these are coupled in 
pairs six traction-type generators capable of having 
an aggregate output of 410 kw. at 500 volts terminal . 
potential. The lines are equipped on the overhead 
trolley system. A five minutes’ service of cars is 
in operation over the whole system, the receiver- 
box method of payment, without conductors, being 
employed, with a uniform fare of 10 1 ae equiva- 
lent of about 14d. Tickets are also issued in bulk at 
reduced prices. In 1899 1,040,000 car miles were run, 
and about 4,000,000 paying passengers carried. There 
are fivd stations at which passengers may change from one 
line to another without extra payment, Further lines are 
are in course of construction, which are destined to provide 
a means of communication between Kiel and the township 
lying on the opposite side of the harbour. This extension 
will have a length of 6 miles, and a separate generating 
plant will be put down to work it, consisting uf two 
dynamos of an aggregate capacity of 440 kw., with a 
terminal potential of 550, coupled direct to as many com- 
pound engines capable of each developing a maximum 
effective output of 330 h.p. There will also be installed 
a buffer battery of 270 elements and 198 ampere-hours 
capacity. As in the case of the already existing power 
station, steam will be suppliad to the engines by water- 
tube boilers. These will be two in number, each baving 
a heating surface of 2,280 square feet. | 

So much for the actual and prospective electrical 
attractions of Kiel. I may now return to the proceedings 
of the Verband, in wbich connection it must not be 
forgotten to mention that Herr Hartmann, of tho well- 
known firm of Hartmann and Braun, Frankfort-on-Maine, 
was elected president in succession to Herr von Siemens, 
whose term of office had just expired. It transpired 
during the further business of the meeting that an under- 
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standing was in sight between the Government and the 
Verband relative to the periodical inspection of electrical 
installations, and that an association having for its aim 
the promotion of this important question in Berlin was in 
course of formation. Several new commissions, besides 
those already mentioned, were appointed, amongst other 
things, to consider in what direction, if any, an improve- 
ment could be effected in the existing patent laws, and to 
test and specify the insulation of wires and cables. 

I have already referred to several papers read at the 
meeting, but there were various others of an interesting 
nature contributed, brief reference to which may be made. 
Dr. Hans Goldschmidt, of Essen, dealt in a highly-appre- 
ciated paper with the question of rail-welding by the procese 
of obtaining high temperatures with the aid of aluminium. 
The discovery made by the author in this direction will be 
fresh in the minds of the reader. It attracted consider- 
able attention at the time, and has since been turned to 

ractical account with considerable success. Dr. Goldschmidt, 
In his introductory remarks, briefly described the process. 
While hitherto temperatures of 3,000deg. Celsius bave 
been attainable only with the aid of the electric 
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generated may be exactly predetermined. During the 
course of the demonstration the assistant had his eyes 
rotected by smoked glasses from the intensely brilliant 
fight developed by the melting process. After a very short 
time the glowing mass was ready for pouring into the 
mould, which held the ends of the tubes to welded 
together in a horizontal position. The operation was 
accomplished by hand, for, in spite of the tremendous 
generation of heat, the crucible remained cold out- 
wardly. Melting of the iron pipes is prevented 
by a protecting film formed by the Korund upon the 
surface of the same. Thin iron plates also remain 
unaffected in this way for the same reason. Two vertically- 
atranged pipes were next dealt with, and finally the method 
of welding rails by the new process was shown. Air is 
not admitted to the joint during the welding process, care 
being taken to exclude all oxygen. By this meane the 
weld is rendered of excellent quality. It would certainly 
appear from what was shown that the process has a future 
before it. The advantages pertaining to a good system of 
welding rails are obvious. In the first place, the uneven- 
ness of the track at rail joints is avoided, whereby more 
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One of the Art Galleries at Paris. 


current and the bulky apparatus thereby involved, 
Dr. Goldschmidt has discovered a mixture of aluminium 
and oxygen termed “Korund,” which developes this 
temperature upon simple ignition, thereby enabling thick 
steel plates and massive iron bars to be bored through in 
a few minutes. The process also serves to reduce metals 
to a fluid state which are otherwise difficult to melt, such 
as chromium, manganese, titanium, etc., all of which obtain 
extensive employment in the steel and copper industries. 
Bat, in addition to this pbase of utility, Dr. Goldschmidt 
has adapted his discovery for welding purposes, the practical 
outcome of which is to be seen in Essen and Braunschweig, 
` where long stretches of tramlines have already been welded 
together by the new process. Berlin, Hanover, and other 
towns bave also decided to adopt the system. Dr. 
Go:cschmidt made some practical demonstrations with 
the process before the meeting. He first of all showed 
its application to tube welding, for which purpose it is now 
employed in a large number of factories, one great advan- 
tage being that the work may be executed on the spot, 
besides being cheaper than the ordi process. In 
executing the experiment, an assistant placed some of the 
' Korund mixture in a crucible and thereupon ignited it, 
subsequently adding metal with a spoon. An interesting 
Point in connection with the process is that the calories 


even wear is ensured, and, secondly, trouble through 
vagabond currents is practically overcome. 


(To be continued.) 


THE PARIS EXHIBITION. 
[BY OUR OWN CORRESPONDENT. | 
(Continued from page 59.) 


Another Eoglish exhibit which was not in working order 
at the time of my visit was the dynamo of the well-known 
firm of Mather and Platt, Limited, of Manchester. This 
machine is coupled to an engine made by Messrs. Galloway. 
The general arrangement of the combined set can be seen 
from Fig. 1. The dynamo is one of Mather and Platt’s 
standard multipolar machines, designed for use on lighting 
or power circuits, It is of substantial design, and all details 
with regard to accessibility and compactness have been 
carefully considered. The machine is shunt-wound, and 
has an output of 220 to 250 volts and 1,400 amperes at 
105 revolutions per minute. It is, however, capable of 
carrying a temporary overload up to 1,600 amperes, and is 
arranged to run in lel with other generators in the 
Exhibition. It is of the 12-pole type, the yoke ring 
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and et cores are of cast steel, and arrangements | practice in generators of this type, and efficiently protects 
are le so that the lower half of the ring can be | the windings from damage. Special attention has been 
lowered into the foundations, enabling any magnet winding | paid to the question of efficient ventilation both of the 
to be taken off or to be easily inspected if necessary. The |armatüre and the commutator, and the machine can 


View from the Balcony of the English Restaurant, showing the dle be Celestial. 


armature is central hung, being mounted upon the crank- | consequently carry on the fall load for long periods 
shaft between the two bearirgs. It is not keyed to the shaft, | with but a small rise in temperature. The com- 
but bolted direct to the heavy flywheel with which the | mutator is of large diameter and widtb, and of a 
engine is provided ; this mothod of attachment ensures all | design and construction up to the highest standard of 
ME modern practice. The current is eollected by carbon 
— 77 — 77^ | brushes mounted ia special holders, which admit of the 
contact pressure being adjusted as may be required, and 
each holder is fitted with “hold off" attachment. The 
efficiency of the generator is approximately 94 per cent., 
which with an engine efficiency of 91 per cent. gives a ccm 
bined efficiency of 85 5 per cent. The engine, which is of 
the compound inverted type, is by Galloways, Limited, and is 
capable of developing up to 680 i. b. p. with high economy 
when provided with steam at 140lb, and going at 105 
revolutions per minute. The high-pressure cylinder 
is 18in. diameter and the low-pressure 34in., both 
being arranged for a stroke of 3ft.; the cylinders 
are erected on standards of an enclosed type, tbe 
flywheel and dynamo being between. The distribution of 
steam to both high and low pressure cylinders is effected 
by Corliss valves having separate cbests for steam and 
exhaust, both sets of valves deriving their motion from 
eccentric fitted on crankehafts driven from the end of the 
main crank pins. The whole of tbe valve gear is arranged 
on the outer sides of standards, and thus, owing to its 
accessibility, admits of ready adjustment at any time from 
the outside of the engine, and further, in conjunction with 
the enclosed design of the standards, avoids the risk of 
any oil, steam, or water being splashed upon the dynamo. 
The governor, which is of the high-speed contre-weight 
type, is positively driven from the valve shaft, and it 
automatically controls the expansion of steam in the high- 
pressure cylinder. Provision is also made for the adjust- 
ment of speed by hand while the engino is running. 
A neat and substantial platform is erected for access to the 
whole of the cylinder parts, valves, etc., and this is designed 
80 as to give light to and convenienco for lifting the dynamo 
a e Hr hr. | parta. system of forced lubrication is adopted, and the 
FIG. 1.—View of the Mather and Platt Dynamo and Galloway Er gine. steam is superheated between high and low pressure cylin- 
PERDU. AE | ders. As is now generally the case in central-station 
flywheel effect being transmitted direct to the armature, | installations, the condenser, which is of the ejector type, 
no keys are subjected to an unnecessary strain, and a very | is. fitted with an independently-driven water-pump, The 
stiff job is ensured. The armature is of the slotted type, | engine throughout is of massive and substantial conetruc- 
the bars [ap Mars in insulating tubes, and entirely | tion, and gives the French engineers a good idea of engi- 
embedded in iron of the core, which is the usual | neering work as done by our best firms. 
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The Exhibit of Messrs, Kolben and Co., of Prague.—To 
give the above firm its full name I should bave called 
it the Elektricitäts Actien-Gesellschaft, vormals Kolben 
und Co. The personal interest that I feel for tbis firm 
ia due to a friendship with its originator, Mr. Emile Kolben, 
and to an appreciation of the good work in electrical design 
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to be seen in Fig. 2, in which they are operating on the 
atar wheel of one of the large alternators in the course of 
machining. Fig. 3 is a view in the eame workshop to show 
how tbe cores of this Paris machine were built up and 
wound with wire. I understand that the first large elec- 
trical generating unit which was able to supply power to 


Fic. 2.— View in the Workshop of Messrs. Kolben and Co, showing Paris Alteruator in course of Construction. 


which Mr. Kolben did both in America and Germany for 
prominent firms of electrical engineers before he commenced 
b:siness on his own account in Austria. The works of the 
hrm are particularly interesting from the fact that they 
ATO laid out for the construction of alternators of large 
sizo. In order that this may be conveniently done, 
Mr. Kolben has not laid down large tools to handle the 


the exhibition was this three-pbase steam alternator of 
Messrs. Kolben and Co. It was started at May 2, and 
both engine and dynamo were so well tested beforehand 
in the factory, and so well fitted in place, that at the very 
day of starting it was able to furnish current for the 
lighting of “ Vieux Paris." The plant in question is situated 
in the Belgian section of the gallery devoted to the 
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41d. 3.— Buildirg up and Winding the Armature Core of the Kolben Alternator, 


large castings, which are inevitable with these multipolar 
machines and alternators. Instead of them, he provides a 
number of portable tools, which can be convoniontly moved 
round the work. The result is that a great saving is 
effected both in first cost of equipping the works and, what 
is more important, in the speed with which such work can 
bo put through the shops. An illustration of these tools is 


electric service of the Exhibition. It is placed at the foot 

of the large staircase coming down from the Palais de 
l'Electricité" into the Galerie des Machines." It consists 
of horizontal tandem compound steam-engine maki 

94 revolutions per minute, of the firm Carels fréres, o 
Ghent, driving the flywheel-type three-phase alternator. 
This alternator is designed to give 1,100 effective 
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horsepower for driving induction motors, furnishing 
825 kw. at a compound pressure of 3,000 volta. The 
magnet wheel has 64 poles, thus generating at 94 revolu- 
tions per minute a periodicity of 64/2 x 94/60 =50 cycles 

second. The magnet wheel is made in two halves, and 
consists of a heavy cast-iron flywheel carried by 10 double 
arms, in the rim of which are fitted the magnet poles of 
cast steel. The rim has a weight sufficient to reduce the 
irregalarity of tbe angular velocity to 1/200, having an 
inertia of G D?=600,000 square metre-kilos, where G is 
the Mie ah in kilos and D the average diameter in metres 
of the flying masses. The 64 steel cores have an 
oval cross-section, and have cylindrical projections which 
fit exactly in corresponding holes in the flywheel rim, thus 
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reducing the magnetic reluctance between steel and cast 
iron in correspondence with the different magnetic proper- 
ties of steel and cast iron. The poles of the cores are made 
of iron laminations, which are cast into the steel cores. The 
core winding is made of copper band of 5mm. by 25mm., 
wound on edge. The adjacent layers are insulated from each 
other by means of parchment paper punchings, The magnet 
windings thus formed are hydraulically pressed together. 
The rim velocity of the wheel is 5,400ft. per minute, the 
external diameter of the wheel being 18ft. Zin. The stator 
which carries the high-pressure winding has a laminated 
iron core with deep slots, which are insulated by micanite 
troughs. The high-pressure winding consists of 96 coils, 
which 96 coils are laid in the slots and solidly fastened 
therein. The whole is carried by a strong cast-iron frame, 
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which can be shifted axially, so that single armature coils 
as well as magnet coils can be easily replaced. The stator 
frame is also adjustable in the vertical direction by 
means of heavy adjusting bolts resting upon the cast- 
iron sole-plates. The magnetic proportions of the 
alternator, as well as the windings, are so calculated that 


at varying loads only very small pressure variations are 
noticeable. The dynamo is therefore designed with a 


high air-gap induction, strong iron saturations, small 
armature leakage and reactance, having a good pressure 
characteristic at no load, and a favourable short-circuit 
curve. The full-oad current is reached with the short- 
circuited armature windings at an excitation corresponding 
to one-third of the normal voltage. The dynamo works at 
full and even at 25 per cent. overload very quietly without 
bumming. Tho total weight of the dynamo, excluding 
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exciter, is 62 tons. A general idea of the alternator 
and engine can be obtained from Figs. 4 and 5. 

The exciter for the alternator is a six-pole continuous- 
current dynamo, whose armature is keyed directly on to 
the main engine shaft. It makes, therefore, only 94 revolu- 
tions per minute, and generates a current of 100 volts and 
80 to 100 snper e whole energy required for the 
excitation is, therefore, about 1 per cent. only of the useful 
output. From the terminals of the alternator three high- 

ressure main cables are led to the distribution switch- 
„which carries all controlling safety and measuring 
apparatus. The high-pressure switches of the board are 
so desigoed that their manipulation is perfectly without 
danger ; they are handled by the machinist standing upon 
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an elevated platform. The three-phase current generated 
by the Kolben three-phase alternator is used for feeding 
the high-pressure distribution network of the Exhibition. 
In the village Old Paris" there are installed seven 
Kolben three-phase transformers, which transform the high 
pressure of 5,000 volts down to 110 volte, which is being. 
used for lighting by arc and incandescent lampe. It may 
be remarked that the alternator exhibited by the Kolben. 
Company carries the number 1, O00,“ it being the one- 
thousandth dynamo manufactured by the firm. Five 
alternators of exactly the same size and output as the one 
exhibited are working at the three-phase central station of 
Prague, where they are used for generating current for the 
public and private lighting and power, and for the electric 
tramway service. 
. (To be continued.) 


.. STANDARDS OF E. M. F. 
BY JOHN HENDERSON, D.SO, F. R. S. E., A. I. E. E. 


The practical unit of E. M. F., the volt, is legally defined 
as * that electrical pressure which if steadily applied to a 
conductor whose resistance is one ohm, will produce a 
current of one ampere,” the ohm and the ampere being 
carefully defined quite independently of any measurement 
of electrical pressure. For practical purposes, however, the 
above definition does not suppiy a very ready means of 
reproducing the standard of E.M F., assuming, as it does, 
the possession of a standard ohm and the means of measuring 
current in terms of the legal definition—viz., by means of 
a silver voltameter. The accurate manipulation of this 
latter apparatus involves much practice and a considerable 
expenditure of time, so that comparatively few measure- 
ments could be made in a day, and rapid measurements 
would be out of the question. | 

Recognising this fact, a supplementary definition of the 
volt is given, in which it is stated to be a certain fraction 
of the E.M.F. (at a definite temperature) of a primary 
battery which has been constructed in a specified manner. 
If, then, the E M.F. unit is to be expressed in terms of the 
potential difference of a primary battery, it is obvious that 
we should possess the fullest knowledge of the behaviour 
of that eell uncer varying conditions, and also that the cell 
should fulfil all the requirements of a standard of measure- 
ment. | 

Before we examine the behaviour of various cells that have 
been suggested as possible standards, and in particular of that 
form chosen jn tho definition of the volt, it will be as well 
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to specify the conditions to be fulfilled by any satisfactory 
standard ; these are as follows : (1) the standard cell must 
be easily made and reproduced; (2) the E.M.F. of such a 
cell must remain constant under constant physical condi- 
tions; (3) the nature of the alteration of the E M.F. of 
such a cell with altered physical conditions must be 
accurately known; (4) the E.M.F. must return to its 
original value when the original conditions are reproduced; 
(5) all impurities likely to occur in the materials of which 
the cell is composed should produce a negligible effect on 
the E M.F. 

In order to determine whether or not a cell fulfils these 
requirements, the following measurements must be made : 
(a) the measurement of the E. M. F. of the cell under known 
conditions; (b) the measurement of E. M. F. with various 
added impurities likely to occur in commercial samples 
of the materiale of which the cell is composed ; (c) the 
measurement of the variation of E.M.F. with tempera- 
ture; (d) the behaviour of the cell when supplying a 
current, with speclal reference to the rate of recovery of 
the E. M.F. from the effects of polarisation. 

In what follows it is proposed to consider the construc- 
tion and behaviour of several of the more important cells 
that have been suggested from time to time for use as 
standards, and to see in how far they fulfil the above 
conditions and requirements. 

The Standard Daniell Cell.—In all primary batteries the 
chief cause of variation of E.M.F. is due to polarisation, 
and the majority of cells that have been invented represent 
more or less satisfactory attempts to reduce or entirely 
remove this trouble. ere are three principal methods of 
doing this: (1) the mechanical method, in which the 
polarising hydrogen is brushed or otherwise mechanieally 
remoyed from the surface of the negative plate; (2) the 
chemical method, in which the hydrogen is removed by the 
aid of some oxidising substance—this method is employed 
in the majority of cells such as the Bunsen, Leclanché, 

mate, etc.; and (3) the electro-chemical method as 
represented in the Danie 
a sulphuric acid molecule is made to replace the copper in a 
copper sulphate molecule, and deposit the copper on the 
re copper plate. 

far as regards its use as a standard of E. M. F., 
we need only consider one form of this cell—viz. that 
devised by Dr. Fleming, who has carefully investigated 
the best conditions under which the Daniell cell can 
used, and the E. M. F. of the cell under varying conditions. 
The cell is set up in a glass U-tube, to the upper ends of the 
limbs of which are attached small glass reservoirs com- 
municating with the U-tube through glass taps. The tube 
is filled with copper sulphate and zinc sulphate solutions, so 
that there is a interface between the two near the 
level of the small escape tap fused into the U-tube near the 
bottom of one of the limbs, and by opening which and 
running out a little of the liquid the sharpness of the 
interface may be restored should it become blurred by 
gradual diffusion. The reservoirs contain stores of zinc 
sulphate and copper sulphate solutions respectively, which 
can be drawn upon as the level of the liquid in the U-tube 
fall Into the side of the U-tube containing the copper 
sulphate solution is placed a rod of pure copper, whilst 
into the zinc sulphate solution is placed a rod of pure 
amalgamated zinc. The whole apparatus is mounted on a 
wooden stand (see Fig. 1), small glass side tubes being pro- 
vided to hold the copper and zinc rods when the cell is not 
n use. 

Ae regards the value of the E.M.F. of the cell, Dr. 
Fleming has shown that it depends to a large extent on 
the strength of the solutions and on the condition of the 
copper and zinc rods. The copper rod should be made from 
a thin copper wire din. long, on which copper is electro- 
lytically deposited until it attains a thickness of lin., and 
whenever the cell is to be used after having stood idle for 
some time a fresh layer of copper should first be deposited 
on the rod. The zinc rod is of the same dimensions, and 
consists of double-distilled zinc carefully amalgamated with 
pure mercury. The solutions employed may be of two 
strengths : (a) equi-dense solutions of specific gravity, 
1'2 at 18deg. C., or (b) ZnSO, solution of specific gravity 
1'4, and O, solution of specific gravity 1'1, both at 


cell, in which the hydrogen of 


15deg. C. Of these, solutions (a) are made by dissolving 
28°25 parts by weight of pure CuSO, in 71 75 parts of dis- 
tilled water, and 32 parts by weight of ZnSO, in 68 parts of 
distilled water; whilst solutions (b) consist of 56:5 parta by 
weight of ZnSO, in 445 parts distilled water and 16 5 parte 
by weight CaSO, in 83:5 parts distilled water. Under 
the above conditions the E.M.F.’s of the cell are: with 
solutions (a) 1:102 volts; with solutions (ò) 1:072 volta. 
The effect of temperature on the E.M.F. may be neglected, 
since it only falls by 00015 volt per degree centigrade rise 
of temperature. One of the most serious defects of this 
cell is that it is not portable, and thus can only be empayed 
as a laboratory standard. The E.M.F. is found to by 
about 003 volt after standing for some time, also the purity 
of the rods greatly affects the E.M.F. If the copper rod is 
sandpapered instead of being copper-plated, the E.M.F. is 
increased by 0 6 per cent., whilst oxidation of the copper 
rod raises the E M.F. by variable amounts. Oxidation of 
the zinc rod, on the other hand, lowers the E.M.F., and the 
amallest deposit of copper on the zinc rod, such as is very 
liable to occur should any of the CuSO, solution find its 


Fio. 1. 


way to the zinc, at once lowers the E.M.F. by 2 or 3 per 
cent. The strengths of the solutions also affect the EMF 
An increase in density of the CuSO, raises it, whilst an 
increase in density of the ZnSO, lowers it. Another 
drawback to this particular form of cell is the liability of 
the CuSO, to crystallise out in the glass reservoir, and so 
choke up the tap in the tube communicating with the 
U-tube. 

In cases where great accuracy is not required, an ordinary 
porous pot Daniell cell may be simply and rapidly made 
up with CuSO, solution saturated at 15deg. C. and acidified 
with sulphuric acid, the amalgamated zinc rod dipping into 
dilute sulphuric acid inetead of zinc sulphate solution. The 
following table gives the results of measurements made by 
the author on such a cell, 15 minutes after having been 
made up. 


Electrolyte round copper Electrolyte round zinc E. M. F. 
plate. rod. olts. 
100 c.c, Cu SO, +0 P c.c, H, SO. 100 c.c. H,O 0 650.0. H, 80. 1 142 
+ 1: 


» ) » + 1 T 140 
» + 2 17 n + 2 TI 1:198 
L + 5 " D 4 5 17 1114 
9 +10 57 7 +10 T 1:108 
» +15 » 27 +15 T) 1:008 
n 4-420 „ " +20 " 1-094 
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The H,SO, was ordinary strong sulphuric acid, and the 
H,O tap water. If the above voltages are plotted out 
against the volume of H,SO,, it will be seen that the best 
eonditions obtain between 10 cubic centimetres and 20 
eubic centimetres of H,SO, to 100 cubic centimetres H,O, 
as the RM. F. changes least rapidly then with a given 
change in the amount of the acid added. 'The Daniell cell, on 
aecount of the trouble in preparing it, and from its not 
being portable, is not much vsed now as a standard of 
E.M.F. 

The Clark Cell.—The most important of all the primary 
cells in use at the present time for stan urposes is 
undoubtedly one or other modification of the i originally 

posed by Mr. Latimer Clark. This is partly due to the 
res amount of accurate information possessed regarding 
its behaviour, and partly to the fact of its having been 
chosen by the Board of 'Trade as their standard cell. 'The 
particular form of this cell, mentioned in their specification, 
is known usually as the Board of Trade or B.O.T. Clark 
cell, and differs somewhat from the original form. As, 
however, there are a great many modifications of this cell, 
and more especially as some of the most accurate informa- 
tion we have on Clark cells was obtained from some of 
these other forms, it will be n to describe some of 
the more important modifications, and to discuss their 
relative merits and deficiencies, 
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The Rayleigh H- Type of Clark Cell.—This modification was 
adopted by Lord Rayleigh after quM careful investiga- 
tion. It consists of an H-shaped glasa vessel (see Fig. 2). 
In one limb is placed some mercury which has been purified 
by distilling in vacuo, and to which contact is made by 
means of the pea wire, PI, fused through the glass. 
On the top of the mercury is placed a layer of paste com- 

of mercury, mercurous sulphate G4: 0% and zinc 
sulphate (ZnSO,) In the other limb is placed zinc 
Rua dem (1 Zn to 9 Hg), a platinum wire, P, fused through 
the g making contact with it. A few crystals of ZaSO, 
are placed on the top of the amalgam, and the remainder 
of the glass vessel is filled up with a solution of zine 
sulphate saturated at 30deg. The open ends of the 
vessel are closed with corks and marine glue. Slight 
modifications on the Rayleigh pattern of cell have been 
made by Kahle and Cooper, the form due to the lattor 
being specially adapted for immersion in a water-bath. 
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The Board of Trade Clark Cell —The shape and construc- 
tion of the Board of Trade form of Clark cell is designed 
with a view to making the cell more portable than the 
Rayleigh form. The cell is made up in a glass tube (see 
Fig. 3). Pare redistilled mercury is placed at the bottom 
of the tube, contact being made to it by means of a 
platinum wire, the upper part of wbich is insulated from 
the rest of the cell by a glass tube. The paste above the 
mercury is similar in composition to that in the Rayleigh 


cell, the zinc sulphate solution also being saturated at 
30deg. C. The negative electrode, however, consists of 
pure unamalgamated zinc, which passes through the 
solution and enters a little way into the paste. The coll 
is sealed up with & cork and marine glue. A few additional 
hints on fitting up these cells have been given by Mr. 
Glazebrook, who advises the addition of a little zine earbo- 
nate to the ZuSO, solution to neutralise any free acid, and 
also the addition of ZnSO, solution to the mercurous 
sulphate paste, this latter being made up of Hg,SO,, “ pur- 
chased as pure," and washed with distilled water, some 
m mercury being added to the paste to preserve the 
city of the salt, which is of the utmost importance." 
Also, in a cell made up in accordance with Glazebrcok's 
suggestions, the zine rod does not penetrate into the paste, 
although apparently there is nothing to prevent the paste 
coming in contact with the zinc should the cell be shaken. 
Clark celle of the Board of Trade pattern are stated to 
have an E M.F. which will not vary more than 0:001 volt 
from 1:434 volts at 15deg. C. : 
The Carhart-Clark Cell.— This form was introduced by 
Prof. Carhart to overcome some of the objectionable features 
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met with in the Board of Trade Clark cell. The arrange- 
ment of materials is shown in Fig. 4. The pure mercur 
at the bottom of the glass tube has contact made to it 
by the platinum wire fused through the glass. On the 
top of the mercury ia a layer of paste, as in the Board 
of Trade cell, but separating the paste from the zinc rod is 
a layer of asbestos, whieh prevents the paste coming into 
contact with the zinc. The zinc rod is flattened out at the 
lower end to increase its active surface, whilet the upper 
part of the rod is protected by a glass sleeve. Contact is 
made to the zino by a platinum wire in the usual manner. 
The zine sulphate solution in the cell is saturated at Odeg. C. 
instead of at 30deg. C., as in the Board of Trade cell, and in 
consequence of this the E.M.F. is about 0*4 per cent. higher, 
being 1:438 volts at 15deg. C. | 
Callendar's Crystal Clark Cell.— This is a modification of 
the Board of Trade cell introduced by Prof. Callendar, in 
which the zinc sulphate solution is replaced by moist 
crystals of ZuSO, pene closely round the zinc rod. The 
glass containing tube is smaller in bore and considerably 
onger than in the Board of Trade form, thus admitting of 
the complete immersion of the active parts of the cell in a 
water-batb, and the more rapid attainment by the cell of 
the temperature of the water-bath than is possible in cells 
having a larger thermal capacity. There sre various other 
modifications of Clark cells of more or less importance, the 
modifications mostly being in the structural arrangements 
of the cells. Of these we can only mention one—Muir- 
bead's form of Clark cell, in which an amalgamated platinum 
spiral (formed by plunging red-hot platinam into mercury) 
replaces the mercury in the ordinary form, the advantage. 
claimed being greater portability. 
Defects of Clark Cells—One of the chief criticisms 
levelled against Clark cells in general, and the Board of 
Trade form in particular, during recent years refers to. the 
inconstaney of the E M.F. This may be experienced in 
two ways: (a) cells made up by different people with 
chemicals emanating from different sources are found to. 
differ in their E.M.F.'s; and (5) cells made up by the same 
individual, which agree amongst themselves when new, are 
found to differ, in some cases very considerably, after 
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having been in use for some time. That the first want of 
agreement should exist is not very surprising, and points 
to the presence of impurities in the materials of which the 
cells are composed, the words “chemically pure” being 
capable of very wide interpretation. This cause of 
difference, nevertheless, is a very serious one, since not 
only is it impossible for all who wish to construct standard 
cells to obtain their chemicals from the same source, but 
there is no real assurance that the same standard of purity 
will be maintained for any lengthened period by the same 
manufacturer; thus, for instance, various manufacturers 
will supply, say, Hg,SO,, which they describe as being 
‘chemically pure," and which may be so in so far that 
no other metal than mercury is present, yet the various 
samples will differ 5 in acidity; one on may 
ve no acid reaction, whilst another is strongly acid. 
his difference in acidity of the materials may in many 
cases account for the peculiar behaviour of the cells 
which are made up from them. The causes of the 
irregularities of E.M.F. in the second case are, if anything, 
still more serious on account of the difficulty of localising 
and removing them. In particular, it has been found that 
specimens of the Board of Trade cell cannot be relied upon 
to agree amongt themselves more closely than one part in 
1,000 when hly made up, and that after standing 
some time, even this agreement was not maintained, Cooper 
having found that cells which a week after construction had 
a mean error of 1 in 7,000, after 5] years differed by 
1 in 700, which is considerably more than the limit per- 
mitted in the Board of Trade specification. One of the 
causes of inconstancy in the Board of Trade cell which has 
been pointed out by Carhart is that the mercury is apt 
to come into contact with the zinc rod, which is not 
amalgamated, and thus alter the E M.F. Local action 
may also occur where the sinc enters the paste, resulting 
in the amalgamation of the zinc. Another defect is that 
in consequence of the zinc sulphate solution being saturated 
at 30deg. C., ordinary fluctuations of temperature produce 
crys tions and re-solutions of the ZunSO,, thus setting 
up differences in density in the ur at different levels, 
and in this way affecting the E.M.F. and favouring local 
action at the zinc rod. To overcome this latter difficulty 
Carhart introduced the Carhart-Clark cell, in which an 
asbestos plug separates the mercury salt from the zinc rod, 
whilst the-ZnSO, solution is saturated at Odeg. C., so that 
at all ordinary temperatures there should be no ZoSO, 
crystals present in the cell and consequently flactua- 
tions in temperature will not cause differences in density 
in the solution. An objection to this modification has, 
however, been pointed out recently by Messere. Spiers, 
an, and Waters, who have shown that if an error of 
a few one-tenths of a degree be made in the temperature of 
saturation of the zinc sulphate solution, there will be a 
corresponding error of several parta in 10,000 in the value 
of the E.M.F. of the cell, and also that every time a current 
is taken from the cell a small quantity of zinc is dissolved, 
thus gradually increasing the strength of the ZnSO, solution. 
Another cause of variatión in the Clark cell has been inves- 
tigated by W. Jaeger. The normal ZnSO, crystal has the 
composition ZuSO, + 7H,O ; it, however, loses a molecule of 
water at 59deg.C., and becomes ZnSO,-- 6H,O. These 
two forms of ZnSO, possess different solubilities, and two 
cells made up each with a different form would have 
different E.M.F.'s. He. aleo showed that if ZuSO, +6H,O 
solution is allowed to cool slowly, it will not return to its 
original form, unless in contact with a crystal of the original 
form ZnSO, - 7H,O. At 150deg. C. the difference in the 
E.M.F.'s of two such cells would amount to as much 
as 7 parts in 10,000, that cell made up fiom the 
ZnSO, + 6H,O crystals giving the lower E. M. F. 
Temperature Coeffictent.—In all forms of Clark cell the 
E.M.F. varies considerably with temperature, consequently 
not only is an accurate knowledge. of the temperature 
coefficient necessary, but also an accurate knowledge of 
the temperature of the cell. The temperature in the 
ordinary forms of standard cell as supplied by instrument 
makers, is registered by a thermometer placed alongside 
the cell in the brass containing case. These thermometers 
are of two forms: a straight thermometer tube which 
projects up through the top case of the cell, and is, 


therefore, very liable to fracture; and the bent form, in 
which the tube is bent through 90deg. and lies along the 
top of the case cap. The great objection to this latter 
form is the tendency the mercury column has to break at 
the bend in the tube, and the great difficulty in getting it 
to join again. The position of the bulb inside the case is 
also open to criticism, since, on account of the difference in 
thermal capacity of cell and thermometer bulb, the former 
will not follow fluctuations of temperature anything like so 
rapidly as the latter, and there will always be uncertainty 
as to whether the thermometer really indicates the tempera- 
ture of the cell or not, unless the cell has been kept at a 
constant temperature for at least half an hour before it is 
used. In the Rayleigh H-type of cell the temperature 
coefficient has been carefully measured by Lord Rayleigh 
for a number of different cells, and from the mean of the 
results the following correction for temperature has been 
obtained : 
E,- = 1:4545 [1 00077 (t° 15˙ . 


Thus an error in reading the temperature amounting to 
ldeg. C. would correspond to an error 08 per cent. in 
the EM.F. In the Carhart-Clark cell the temperature 
coefficient is about one half of the above, the correction 
given by Prof. Carhart being | 


Exo = 1:438 (1— 000387 (f. 15)}, 


the cause of the difference being the saturation of the zinc 
sulphate at Odeg. C. instead of 30deg. O. In the Board of 
Trade cell Ayrton states that, after having been set up for 
some time, the mercurous sulphate settles down, leaving a 
clear solution above, and should the zinc rod dip only into 
this clear solution and not into the paste, the temperature 
coefficient will be about half its normal value. Small 
alterations in the temperature of saturation of the ZoSO, 
solution also affect the temperature coefficient considerably. 
The Callendar crystal cell has a temperature coefficient 
practically the same as that of the Board of Trade cell. 


(To be continued. ) 


GLOUCESTER ELECTRICITY WORKS. 


On Thursday last week we attended, by invitation, the 
opening ceremony of the electricity works. The success of 
this opening was only marred by the great heat which was 
experienced on that day. The opening ceremony was held 
in the engine-room ; the distinguished guests of the Electricity 
Committee and of Mr. Hammond took their position on the 
switch gallery. A number of speeches were then delivered, 
which we listened to until we heard Mr. Hammond 
descanting on the advantages from an architectural point 
of view of the temporary end of the engine-room. The 
temperature inside the engine-room inspired us with 
the desire to inspect the site for the extcnsions, and we 
finally found a cool corner on the top of tho main flue. We 
learn from a local journal that the opening ceremony 
proceeded despite our absence. us after the 
Rev. Canon James had opened the proceedings with 
prayer, the chairman of the Electricity Supply Committee 
extended a hearty welcome to all those present. He 
proceeded to detail the history of the electric light under- 
taking, and called upon Mr. Hammond to givo a description 
of the works. In this deecription Mr. Hammond explained 
his own capabilities of spending money, in which he was 
assisted by the inhabitants of Gloucester. The demand 
was so great that before the worke were completed 15,000 
lights had been applied for, and they had had to go before 
the Local Government Board for additional borrowing 
powers before all their first loan had been utilised. We 
gather that it is doubtful whether the extension of plant 
will not be actually running before the Local Government 
Board have “duly considered and granted” the applica- 
tion for additional capital. Mr. Clutterbu:k then called 
on the Mayor to switch on the light, and, this having been 
done, the Mayor declared the works open. He expressed 
the hope that the electric lighting undertaking would be a 
great boon and blessing, being conferred on the whole of the 
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- citizens. He trusted that the citizens would ever look upon 
the electric light asa mark of the progress and prosperity of 
the city of which they were all so proud. The opening 
proceedings concluded by a vote of thanks and tea, after 
which the visitors from London went into the crypt of the 
Gloucester Cathedral to get cool. 

In the evening a banquet was held in the Guildhall, the 
host being Mr. Councillor Clutterbuck, the chairman of 
the Electricity Supply Committee ; Mr. Robert Hammond, 
the consulting engineer ; Mr. Harry A. Dancy, the architect ; 
and the various contractors who supplied the plant, etc. 
A full toast list followed an excellent dinner, the Mayor, 
proposing success to the electricity undertaking, presented 
a gold watch to Mr. Clutterbuck as a token of the Council's 
appreciation of the valuable services rendered by that 
iens in his capacity as chairman of the Electrical 

upply Committee. The Mayor also made the joke of the 
evening by suggesting that while Mr. Hammond had spent 
their money most economically, he did not think he had 
provided quite so many arc lamps as the guests would see 
on their way home that night. The electric lighting of the 
Guildhall, in which the banquet was held, was exceedingly 
brilliant, but the arrangement of the lights was not all that 
could be desired. 


ee 


THE TELAUTOGRAPH. 


We have this week seen, by invitation, at the offices of 
the British Telautograph Company the working of the 
above-mentioned instrument. We are, however, debarred 
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Fia, 1.—Writiog and Sketch as 
Despatched. 


at present by its inventor, Mr. Foster Ritchie, from 
publishing a technical description of the instrament, 
owing to the fact that patents for details have not yet 
been completed in certain countries abroad. The two 
illustrations we give herewith indicate in some way what 
resulte can be obtained by means of the instrument. Thus 
Fig. 1 is a record as written at the transmitting end, and 
Fig. 2 is the record received at the further end. Although 
we are not allowed to describe in detail the way in which the 
machine works, the following information will give a general 
idea of its principle. If an earth return is employed, two line 
wires are required between the sending and receivin 

station. The current in each of these line wires is varie 

by means of a rheostat, which is in series with the line 
wire and sending battery. The resistance of the rheostat 
is cohnected at frequent intervals to the small sections of 
a commutator in the form of a quadrant, and connection is 
made between this quadrant and the line wire by means of 


a fine brush. In connection with the pencil which is used 
to write the message to be transmitted are two connecting: 
levers, which alter by a suitable mechanism the position 


of the two brushes bearing on the two quadrants or 
commutators. The levers which link up the pen to the 


brush gear are so devised that for any one position of 
the pencil of the paper, only one combination of positions 
of the two brushes on the two commutators is possible, 
In the receiving station the gear for recording is practically 
a duplicate of that for sending, except that the eircular 
motion of the brushes on the commutator is reproduced by 
means of a moving needle of an enlarged D’Arsonval galvano- 
meter. The position of one of the brushes on its commutator, 
of course, determines the current in the line wire connected 
with the same. Again, the angular position of the needle 
of the receiving galvanometer is determined by the current 
of the line wire, so that the linkwork on the receiving 
station exactly reproduces the motion of the linkwork con- 
nected to the pencil. At the point on the linkwork at the 
receiving station which corresponds to the pencil a recording 
pen is placed, which traces the message on tho paper. It is 
very interesting to watch the movements of the pen when 
the operator, not used to sending on the machine, is con- 
sidering what he will write. The success of these instru- 
ments is due to the perfection in detail Thus the large- 
type D'Arsonval galvanometers used to move the recording 
pen are wonderfully dead-beat, and have little: inertia in 
their moving parte considering the comparatively large 
force which they are capable of exerting. | 

The advantages of the telautograph are many, but the 
instrument is not intended in any way to replace the tele- 
graph. It is rather a machine by which written instruc- 


tions can be given to an agent at a distance, and for 
important communications involving an expenditure of 
money is decidedly to be preferred to the telephone. For 
instance, it renders it quite possible to prove the authenti- 
city of the message from the fact that actual handwriting 
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FIG. 2—The Writing and Sketch as Recorded at the end of the line 
by the Telautograph. 


is reproduced, or, if need be, a clerk could be detailed to do 
the writing, and a member of the firm could sign the message 
as correct. Again, from the sender's point of view, a written 
record is kept of the instructions given, by which any 
tampering with the message afterwards could be prevented ; 
also, all movements of the receiver being controlled by the 
sender of the message, it is not necessary that anyone be 
present at the receiving end, and if secrecy is required, the 
machine may be in a lock-fast cabinet. A list of the uscs 
to which the machine could be put would be exceedingly 
tedious to our readers, but we are assured by the company 
that the orders already booked for the machines include a 
very wide range of comme life. The company has 
secured a license from the Postmaster-General to use the 
machines on private lines erected by the Post Office or to 
be erected by that authority, but up to the present it has 
not the right to use the telautograph in connection 
with the exchange system of the National Telephone Com- 
pany. We cannot up to the present obtain information 
as to the terms on which the instruments can be obtained, 
but we believe that at a very early date this will be forth- 
coming at the offices of the company, 97, Gresham- 
street, E.C. | 
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BEHIND THE SCENES. 

It is a little rough upon English business men to 
have it continually drummed into their ears that 
they do not know how to conduct business properly, 
that they must go to school again and learn from 
America, Belgium, Germany, and France how to 
do it. The fact is the speakers and writers who 
so harp upon our commercial position are of two 
kinds—first, those possessed of ignorance and 
credulity; second, those who have particular fads 
to run or fish to fry. The credulous folk accept the 
latest statement, whatever that may be, without a 
particle of doubt or any attempt to analyse in order 
to obtain the true conditions prevailing gene- 
rally over the whole industry, their conclusions 
depending possibly upon those prevailing in 
one case alone. When, again, you hear a man 
condemning this, that, and the other, it is well to 
ask why. If he is an interested party, then enquire 
of the other side, and accept the truth as somewhere 
between the two extremes. Let us take a simple 
concrete example, interesting to many firms, and 
causing a wide divergence in tendering for this 
particular work. Because the amounts of tenders 
vary largely, surely til the matter is fully 
examined no one is justified in saying the 
heads of the various firms do not understand 
their business. The example we refer to is the 
capital cost of mains. So far as the cost of manu- 
facture of cables is concerned, no doubt the various 
manufacturers know the cost of any particular 
cable to the fraction of a penny per yard; but what 
the contractors do not know, and what fluctuates 
almost beyond ordinary comprehension, is the cost 
of opening up and making good the paths and streets 
in the laying. According to our advices, the local 
authorities who usually make good” and send in 
the bill to the contractors do not all act upon one 
system. In some cases, indeed, they expect and 
do make a profit. Now, the common-sense view 
of the question is that the local authority ought not 
to make a profit. They have to protect the interests 
of the ratepayers, and as the exigencies of installing 
the electric light include the breaking up of streets, 
it becomes their duty to see that the streets are left 
in quite as good a condition when the work is 
finished as they were before the work was com- 
menced. No one who has not had experience in 
cable-laying can realise the varying cost per 
yard under the varying conditions, and the cost 
in the case of coterminous authorities when the 
conditions seem to be similar is often very different. 
It is hardly too much to say that the most expe- 
rienced contractors for mains are compelled in their 
tenders to put down a sum for this purpose that is 
arrived at by rule of thumb. Sometimes they come 
out on the wrong side after making all allowances. 
Such, then, is this particular phase of business, and 
we contend that examination will often show that 
in other cases orders lost or gained are lost and 
gained by chance, and that the gain does not neces- 
sarily imply a profitable transaction, nor does it 
imply ignorance or inexperience on the part of 
those who are engaged in that particular industry 
or particular phase of an industry. We had 
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intended to discuss this question from one or two 
other standpoints, but perhaps we have said enough. 


CORRESPONDENCE 


One man's word is no man's word, 
Justice needs that both be heard." 


THE RIVER TRIP. 


SIR, —I have recently received from the Institution of 
Electrical Engineers a circular announcing the proposed 
arrangements for the entertainment of the members of the 
American Institute of Electrical Engineers who will be 
visiting this ra during August. 

It is with the deepest regret and concern that I note 
that the first item on the programme is a trip up the 
Thames on Sunday, Aug. 12! The hope is coral, that 
a large number of members and ladies will take part in 
the proceedings, in order that a "true British welcome ” 
may be given to the guests ! 

ominally, at any rate, this is a Christian country, and 
those who profess ianity are supposed to at least 
adhere to the fundamentals of their religion. To keep the 
Sabbath Day is not only one of the most sacred obligations 
of Christianity, but it is quite foreign to all the traditions 
of this country for a public or a scientific society to give 
an entertainment upon that day. 

Under the circumstances, therefore, it will scarcely be 
possible to give our American guests a “true British 
welcome." delity to principle will no doubt, keep 
many away, while probably some conscientious qualms 
may overtake a section of those who go. 

sincerely trust, however, that steps will be taken at 
once to remody the matter, as, besides the foregoing 
reasons, it would be a deplorable precedent for the rest 
of the scientific societies, and it would undoubtedly cast a 
ati upon the whole profession, in addition to bringing 
dishonour upon the country and involving our American 
confrères in the wrong-doing.—Yours, etc., 

; A CHRISTIAN BRITON. 


[While not wishing to start a discussion on religious 
subjects in our columns, we feel bouud to give space to the 
letter above. The writer isa member of the Institution, 
and as such has the right to be heard on matters connected 
with the Institution with which he personally disagrees. 
Asa number of the members will doubtless hold similar 
views respecting the keeping of the Sabbath, it is a great 
question whether the Council of the Institution of Elec- 
trical Engineers should not at least have made the Sunday 
excursion up the Thames a private function. At it is, 
they are offering our American guests hospitality in a way 
which is displeasing to a certaln amber of would-be hosts, 
and perhaps even some of the invited guests will abstain 
from the function for that reason. It is a matter on which 
the private opinions of every man are entitled to respect, 
and hence one in which unanimity is hardly to be obtained 
in any institution.— Ep. E. Z.] 


THE POWER BILLS. 


The consideration of the County of Durham, the Lanca- 
shire, and the Shannon Water and Electric Power Bills was 
entered upon on Wednesdsy by the committee of the 
House of Lords presided over by the Duke of Argyll. The 
Bills have already passed through all the stages in the 
House of Commons. 

Mr. Balfour Browne, Q.C., Mr. Worsley-Taylor, QC., 
and Mr. Moon represented the promoters of the County of 
Darham Bill which was takén first; and Mr. Fitzgerald, 
Q.C., and Mr. Lloyd appeared for the District Councils of 
Felling and Hebburn, who were the only opponents. 

Mr. BALFoUR BROWNE explained to the committee the 
exbaustive character of the enquiry which had been held 
by Sir James Kitson's committee into the provisions of the 
Bills, and referred to the fact that the most important 
clauses which were introduced for the protection of the 


pee and the local authorities were framed by the 
vernment drafteman and put upon the several pro- 
moters by the House of Commons committeo. He there- 
fore asked their lordships to pass the Bill exactly as it left 
the other House. 

Mr. FITZGERALD urged that the districts of Felling and 
Hebburn should be struck out of the proposed area of 


supply. 

The DUKE OF ARGYLL, in announcing the decision of 
the committee, said they were of are that the Bill 
might proceed, with the exception of the clauses includ- 
ing Felling and Hebburn in the area of supply. Those 
clauses should be altered so that only wayleaves through 
those districts should be allowed. The Lancashire Electric 
Power Bill was then considered. | 

Mr. Worsley Taylor, Q.C., Mr. Pollock, Q.C., and Mr. 
Shaw appeared for the promoters of the Lancashire Bill. 
The opponents were the Corporations of Manchester, 
Liverpool, Bootle, Salford, Southport, and Bolton. . 

The learned counsel having explained the object and 
scope of the Bill, referred to the clauses which had been 
put upon the promoters for the protection of the public 
and of the local authorities by Sir James Kiteon’s com- 
mittee. He urged that these clauses afforded every 
reasonable protection to the municipalities who were now 
petitioning against the Bill, and that they should not be 
allowed duds aep wayleaves to the company through their 
districts if and when it was desired to reach . 

The consideration of the Bill was then adjourned till 
Thareday. . 


SOME NOTES ON ENQUIRIES FOR ENGINES.* 
BY J. A. SEAGER, STUDENT. 


The following are a few suggestions for guidance in 
enquiring for an engine, which will be found to obviate 
much unnecessary correspondence, and facilitate the 
delivery of a satisfactory steam unit. It is remarkable 
how many omissions can be made in a single enquiry, 
apparently due, not so much to carelessness, as to a mis- 
1 of the requirements of the engine- builder. 
It would add greatly to the quality of the work done, 
besides cheapening the price and reducing the time of 
completion of work, if the requirements of the customer 
could be mado to agree more closely with the standard 
practice of the cngineers. The present notes are limited 
to main engiues, such as those used for mill machinery, 
electric power plante, steamship propuleion, etc. 

Horse-Power.—It seems almost unnecessary to say that 
the horse-power of the engine should be stated. The 
brake horse-power should preferably be specified. In 
arranging for belt or rope driving, as a percentage of power 
is lost in transmission, a 5 per cent. increase should be 
made to the calculated brake horse-power of the engine 
for short single drives, longer drives or multiple drives, of 
course, involving a greater percentege loss. It should be 
mentioned whether the driving is to be by rope pulley, 
belt pulley, or half-coupling for direct orrae 

Steam Pressure.—I have seen a fow enquiries for engines 
from which the boiler pressure has been omitted, although 
it is obvious that an engine cannot give the same power 
with low as with high pressure steam. If no boiler has 
as yet been installed, the engine-makers should be asked 
to state the most suitable boiler pressure. If the boiler 
is already laid down, its working pressure, less the loss 
of pressure along the steam-pipes (which may be from 
blb. in short, well-designed lengths, to as much as 151b. 
in long or crooked arrangements), should be stated in the 
en ; 

.—The question of speed has an important influence, 
not only on the size of the engine, but often on the type 
also. For example, high-speed engines—t.c., from, say, 
350 to 600 revolutions per minute—are now usually built 
vertical, and often with their cranks, connecting rods, valve 
motion, etc, enclosed. With slower speeds, however, 
horizontal engines with large cylinders and unenclosed 
mechanisms are employed, or in situations where ground 
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s is begrudged (as on shipboard and valuable ground), 
these open-type engines are built vertically. It is not 
always possible to give the engine-maker much latitude as 
to speed at which he may run his engine, but wherever 
possible he should be allowed to select his own, or, at the 
very least, be given some slight range to choose from, in 
order that he may put in a standard, and, therefore, cheap, 
size which will run economically. 

Condensing.—Although an economy can be effected by 
the use of a condenser, an engine should not be changed 
over from an atmospheric exhaust to a condenser without 
one is sure that it is mechanically strong enough to stand 
the strains due to increased difference of pressure on the 
faces of the piston, and the greater mechanical force 
transmitted at the same speed. For this reason the 
enginc-maker should always be informed whether a con- 
denser is to be used or not. Two other reasons may be 
cited: The distributing valves would be set differently 
for the two conditions, and possibly a smaller engine could 
be put in if i& were to run condensing. With large-sized 
engines it is often advisable to have a separate condensing 
plant for each engine, the pumps for which could either be 
worked by the main engine or by small auxiliary engines. 
It is preferable, however, to leave this point to the engine- 
maker's eu 6 : ua 

Description of Site, ete.—It wou isappointing if, 
after the engine was delivered, it was found to be 00 large 
in one of its dimensions for the space provided for it. The 
client should therefore either send a dimensioned sketch of 
his foundations, if supplied, or of the site, and also the 
height to roof, travelling crane, or other obstruction ; or 
he should ask the engine-maker to send an outline drawing 

iving the main dimensions of the oor when tendering. 

f the engine is to be erected inside a building, it would be 
well to make sure that there is a door or other convenient 
opening large erough to admit the engine when it arrives. 
A description of the site should always be sent. For example, 
it is of interest to the engine-maker to know whether his 
engine is to be placed on board ship or on a concrete founda- 
tion, for in the latter case only will foundation bolts and 
plates be required. If the engine is to be erected by the 
engine people above or below ground level, this must be 
mentioned, as special lifting or lowering tackcle will have 
to be provided. Details should be given as to the nature 
of the approach to the site—whether by land or water. In 
the former case it should be stated whether there is a road 
suitable for heavy traffic leading to the eite ; in the latter, 
whether there is a craneage wharf handy, and in both cases 
whether there is a travelling erane or other suitable means 
for handling the engine on site. 

Erection.—In the matter of erection, however, the client 
has the cboice of three alternatives: (À) giving the engine- 
maker the order to erect the plant complete on foundations 
to be supplled by the client if m are requisite, And 
giving the above information in full detail; (B) asking 
the engine-maker to quote only for skilled labour in 
erecting, the client himself providing all rough labour, 
cartage, etc.; (0) the client undertaking to erect the engine 
on site himself, in which case he should ask for quotations 
f. o. r. or fob. at the nearest railway station or dock. 
The firs& method is the most costly, but usually ensures 
good work. The last is perhaps cheap, and the result 
may be or bad according to circumstances. It 
should be understood that only under exceptional circum- 
stances and by special arrangement will engine-makers 
allow in their price for building foundations for the 
engines, or for any masonry, builder, or joiner's work 
required, or for any excavating, cutting away, or making 

If such work is required, it must be definitely 
mentioned in the enquiry, and care should be taken to 
86e that the engineer has bound himself to do the work. 

Combined Plants.—For many purposes where small 
powers and high speeds are required, such as centrifugal 
pumps, fans, electric dynamos, etc, it is customary to 
supply a direct-doupled set mounted on a common bed- 
plate, thereby cheapening the cost of erection. In such 
cases the engine-maker will supply the base-plate with 
his engine, and will, if requested, receive the apparatus 
to be fitted at his works, couple the same to his engine, 
and deliver the complete set ready for erection on the 


foundations. Asa matter of fact, he will often undertake 
to supply the combined plant complete, fitting his engine 
to suit the needs of the fan or dynamo to be supplied on 
receiving particulars of the work to be done by the plant. 
This method of ordering is recommended to non-expert 
purchasers, as it saves trouble for the client, and throws 
the onus of failure or defect entirely on the engine-builder. 

Tools, Accessories, and Spar«s.— A clause should be included 
in the enquiry calling for all necessary tools, accessories, and 
spares. A firm of good reputation will put in a suitable 
set without further information, but as a check the follow- 
ing items (though not. forming a complete list) should be 
looked for: a complete set of spanners on rack, to be kept 
on rack except when being used on the engine, and any 
special tools required ; spare springs and ringa for pistons, 
and, if needed, valves; set of main brasses and smaller 
brasses ; eccentric strap and governor springs if required ; 
barring gear, tachometer, steam pressure and (if runniug 
condensing) vacuum gauges, etc. Cans, tanks, and filters 
for oil are not usually supplied by engine makers. It 
should be specially stated whether steam and exhaust sto 
valves are required with the engine, or whether they wi 
be supplied with the pipework. Engine-makers cannot be 
expected to connect their engine to steam, exhaust, or drain 
pipes unless this was arranged before signing the order, 
and if connecting pipes or bends have to be placed between 
engine and main pipes, the position of the flanges on the 
latter with relation to the engine should be indicated when 
asking for a tender. 

Nature of Load. —Different types of engines, equally high 
class in workmanship, are designed with varying intent. 
Some are meant to withstand severe shock, such as is 
experienced in rolling mills; others, such as are used in 
cotton mills and electric generating stations, are required 
to give very uniform speeds under varying loads ; others, 

ain, where fuel and water are expensive, are designed to 
give extremely low water consumption and high efficiency ; 
still others, destined to be placed in populous localities or 
on slight foundations, necessitate a careful balancing of 
moving weights to reduce vibration. If any such special 
conditions exist they should be stated, so that the engineer 
may form sn opinion as to whether heavy framework, 
Corliss valve gear, three-cranked shaft, etc., are applicable. 
Itshould be carefully stated whether the direction of rotation 
of the engine is to be reversible or not, unless the par- 
ticulars given of the work to be done imply one or other of 
these conditions as essential, If the engine is always to 
turn in one direction, it should be clearly stated which 
direction would be preferable, as the engine to run clock- 
wise (or counter-clockwise), as seen from the end of the 
crankshaft next the coupling or pulley.” 

Steam Consumption and Effieency.— Where steam con- 
sumption and efficiency are important, makers should be 
asked to state a guaranteed value for these in their tender 
at, say, full and half load. These values should be tested 
when the en rine is built, either at the engine-maker's works 
or on site. In the former case the client is at liberty to see 
the tests carried out and verify the results himself, or he 
can have a signed certificate of tested results. In the 
former case it almost goes without saying the travelling 
expenses of the client are not included in the engine 
estimate, and it would be a breach of courtesy at least to 
claim from the engine-maker any sums spent in this way. 
If the tests are conducted on site, all fuel and water 
required for the test should be supplied by the client. It 
should be noted that the efficiency of an engine when new 
is generally some 5 per cent. less than when it has been 
running a short time, as the piston rings and bearings have 
not then come to a proper bearing surface. 

ion.—A point respecting speed regulation 
should be explained for the benefit of those who require 
very good governing It is customary te test the action 
of the governor by suddenly throwing tha full load off the 
engine, and expressing the increase in speed às a percentage 
of the original speed. This percentage will be guaranteed 
by the builder if required, and in good engines will not be 
above 3 per cent. But it is an instant or two before the 
governers will “get hold" of the engine after the load 
goes off, and the speed flies up possibly over 10 per cent. 
above normal This excess of speed, though lasting only 
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a short time (at most 10 seconds with good governors), 
would be sufficient to burn out a high-efficiency electric 
lamp if the engine were driving a dynamo, or break the 
threads in a panog machine if the engine were running 
a mill. For this reason, the percentage of instantaneous, 
as well as permanent speed variation, shonld be asked for, 
if there is good reason for so doing. 

Time of Delivery. — An engine-builder cannot keep a 
atock of engines, except possibly in small sizes, so that a 
period must be allowed him to complete his order. Since 
time is money, the client should ask in his enquiry for a 
guaranteed time of completion of work, which will obviate 
any misunderstanding as to what constitutes a reasonable 
time of delivery, and will enable him to discriminate between 
a maker whose shops are already too full of work and one 
who can supply the necessary power, labour, and room to 
get the work through quickly. Such guarantees are, of 
course, given subject to delay due to strikes, lock-outs, 
accidents, or other causes not under the control of the 
engine-maker. 

Although the above considerations by no means exhaust 
the points which have to be remembered in ordering an 
engine—it would be unfortunate for the consulting engineer 
if they did—yet if those mentioned were attended to, the 
confusion of ideas which is apparent in many enquiries 
would be lessened, and the chances of getting a satisfactory 
engine much increased. 


ALTERNATING-CURBENT INDUCTION MOTORS.* 
BY A. C. EBORALL, ASSOCIATE. 
(Continued from page 89.) 


Several firms, notably the Oerlikon . avoid the 
squirrel-cage construction altogether by winding the rotor with 
closed coils. In this case the rotor winding may either consist 
of a regular wave winding, taken all the way round either once 
or else several times and finally short-circuited, or better, of a 
number of coils, or groups of coils, separately short-circuited. 
Such wire-wound rotors are ecd more expensive than either 
of the forms described above, and are frequently difficult to 
wind, on account of the trouble experienced in handling the 
heavy conductors. | 

The employment of wound rotors and non-induotive starting 
resistances is, as already indicated, always preferable for motors 
of any size. Here the rotorsare invariably wound with a three- 
phase star-connected drum winding, which may be carried out 
either with overlapping (rectangular) coils, or with two or four 
bars per hole or slot, arranged as a cylinder wave winding. 
The common junction to the three phases of such a winding 1s 
frequently the ironwork of the rotor. This is very convenient 
with motors of considerable size, where the conduotors are 
usually massive. Star-connected bar windings of this eharacter 
are always unsymmetrical and '*false connections" have to 
be made in each phase. A point to be remembered when 
designing wound rotors for high-tension motors is the fact 
that the rotor volts per phase—that is, the voltage bstween any 
two slip-rings at normal stator pressure when the brushes are 
lifted cff and the motor is at rest —must be kept down to a safe 
value: this is because at starting, with all resistances in, the 
voltage across each resistances (and the corresponding two 
rings) may be sufficiently Jarge to be a source of danger to the 
attendant, if the turns in the winding have not been kept down ; 
moreover, there is some risk of arcing taking place. On the 
other hand, in no case must the number of rotor conductors in 
series be too few, especially if the motor is of large size, else 
the cost of the starting box becomes excessive, and, if this latter 
is mounted on a switchboard, the three heavy cables coming to 
the latter may become inconvenient to arrange for ; moreover, 
the contacts on the box may give trouble. It may sometimes 
happen that it is desirable to regulate the speed of a polyphase 
motor (by means of the rotor resistance) at a point situated a 
considerable distance away from the motor. In such a case, 
and if the motor is for a low voltage, it may pay to arrange the 
rotor windings to transform up, as it were, in order to effect a 
saving on the cost of the three cables coming from the rings to 
the starting box, but this must not be pushed too far. 

Although it is the standard practice with one or two firms to 
build the starting resistance within the rotor itself, instead of 
employing a separate starting box and slip rings, it would seem 
that the latter practice is the better. The advantage of doing 
away with the external arrangement consists, of course, in 
getting rid of the sliding contacts. On the other hand, it is 
easy for the short-circuiting device (whether operated by hand 
through the hollow shaft or automatically) to get out of order, 
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inspection of the contacts is difficult, and, above all, the motor 
is brought up to speed abruptly because a sub-divided resist- 
ance is practically out of the question ; consequently, the effect 
on the pressure regulation of starting a motor so fitted under 
heavy load is bound to be greater than if the motor had been 
fitted with an external uated resistance, permitting of easy 
and gradual starting. However, several firms are now engaged 
in studying this detail, and considerable improvements may be 
expected shortly in the electrical and mechanical design of 
internal starting gear. 

(O) Notes on Performance and Design.—An analysis of the 
guaranteed performance of a given line of open or semi- 
enclosed induction motors between 2 b.h.p. and 100 b.h.p. 
built by any of the best Oontinental or American makers, and 
whose construction is on the lines indicated above, may be set 
forth as follows : 

1. No-load Current. Expressed as a percentage of the full- 
load current, the values for this will be as under : 


Poly- Single- 

hasers. phasers. 

g er cent. Per cent. 
For motors between 2-5 b. h. p. inclusive...... 50 40 
ze ae 7 jg. tases 2D- ise 80 
-100 „ GR 9 2⁵ 


99 99 

2. Overload Capacity. This is sensibly the same for all sizes 

with a given line of motors run at constant stator pressure, and 
will be as follows: 


| Polyphasers. Single-phasers. 
For one hour“... ..... 50 per cent.) Varies considerably, 


Before falling out of step... 90 „, but generally small. 
3. Full-Load Drop of Speed (Slip). At constant pressure on 
the stator terminals this will be : | 
For induction motors between 2-5 b.h.p. inclusive, 7 per cent. 
1 5 


99 99 | 99 97 7 5 99 7) 
99 | 99 ZEE 99 -40 9 4 99 
99 55 ͤ— 99 99 50-100 99 ó 99 
4, Heating. The final temperature rise after a long con- 


tinuous run at full load will not exceed 40deg. C. for semi- 
enclosed motors having outputs between 2 b.h.p and 25 b.h.p., 
and 500deg. C. for larger sizes. 

5. Full-load Efficiency. For semi-enclosed motors with hot. 
windings the values for five representative sizes will be as 


follows : : 
2 5 10 25 50 b. h. p. 
Per Per Per Per Per 
cent, cent. cent. cent. cent, 
Polyphase motors... 75. 70 ... 85 .. 87 .. 
Single-phase motors. 75 ... 77 .. 835 ... 86 .. 89 
6. Full-load Power Factor. The values for this quantity for 
five such representative motors will be ; 
2 5 10 25 50 b. h. p. 
Per Per Per Per Per 
cent. cent. cent. cent. cent. 
Polyphase motors ... 78 80 85 .. 87 ... 88 
Single-phase motors. 72 75 80 ... 83 ... 85 


7. Weight per Brake Horse-power. The net weight per 
brake horse-power—that is, not including the weight of the 
rails, pulley, and starting resistance, if any—of the five repre- 
sentative motors designed and constructed on the above lines 
will not come out much below the following values : 

2 5 29 
Pulyphase motors ... 80 58 
Single-phase motors. 115 


Note.—The values given in Nos. 1 to 7 above are for 
50-cycle motors at voltages of 110, 220, 440, or 500 volts, 
having the following number of stator poles per phase : 

All motors between 2-71 b. h. p. inclusive, four poles, 
99 57 97 10-30 99 81x )9 
39 9 19 40-100 99 eight 99 

The various values, however, for 40 and 60 cycle motors 
having the same number of poles are practically the same as 
those given above. 

A standard line of induction motors constructed on the lines 
already indicated, and to which the above figures relating to 
oe apply, would have the following general technical 

ata: | 


1. Peripheral Speeds.  4,000ft. to 7,000ft. per minute, 
according to the size of the motor. 
2. Ampere-conductors per inch of stator (inner) periphery 


at full load. 
B.H.P Ampere-conductors per inch. 
./ ( cud v dtes e» 250 
10 tà DU. - seis siot . 850 
40 to 10h⸗00ͥ0ͥſͥͥ0ſ iar a 450 
100 to 15V5bũ0—bũ0, U. q k[˙ e t . . 570 
Above 200 . . 66 6e . 600 
* The temperature rise not exceeding 70deg. C, for semi-enclosed 
motors, and Lose for open-type motors. 
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3. Flux = per square inch. In the stator teeth ; 
B.H.P. 


Maximum value of B. 
2 to 75 E 6, 000 
111 %%% AAA acess 70,000 
40 to 100 ...... FFC 80,000 
Above 100 000009 aveva ed 85, 
In the rotor teeth : | 
B.H.P. Maximum value of B. 
2 to 75 . e R 80,000 
10 to dO. aeea AE 2 ,000 
40 to 100 ...... — ——— — 90,000 
Above 10; « M 100, 000 


In the air-gap the flux density should never exceed 30,000 
lines per square inch. The flux density in the stator core ig 
determined solely by the permissible loss, and does not other- 
wise affect the performance of the motor. The above figures 
give very good results for 50 ~— motors having partly closed 
slots for both rotor and stator. With motors for higher 
frequency, and for hole-wound stators and rotors, smaller 
values must be taken. 

4. Current Densities per Square Inch. With low and medium 

ressure semi-enclosed motors the am square inch in 
the stator windings at full load will be between 1,500 and 1,100, 
aocording to size, while in the rotor bars the current density 
will be about 15 per cent. higher. With high-pressure 
motors, somewhat smaller values must be taken in the stator 
on account of the relatively larger space taken up by insulation. 

5. Length of Air-gap. This is always to be made as small 
as possible, and is determined wholly by mechanical considera- 
tions. Usual values for the length of air-gap—that is, the 
distance from iron to iron—are : x 


Rotor diameter. Air-gap length. 
Up to Gin. inclusive..........:......... . ã . . 1-100in. 
Between 5in. and 8in. inclusive ............... 1-75in. 
^ ds din. and 12in.  ,, —— 1-50in. 
P ag 15in. and 20in. ,, ............... 1-32in. 
? s 24in. and Zinn . 1-16in. 
ss 40in. and Gin 1-8in. 


Although the above figures relating to the design of induc- 
tion motors have been taken wholly from A presage it is perhaps 
necessary to point out that it is not ible to apply hard-and- 
fast rules and constants when designing such motors—expe- 
rience in A and a large quantity of experimental data 
for the type in question are absolutely necessary if the best 
results are to be obtained. 


Part II.—STARTING DEVICES FOR SINGLE-PHASE INDUCTION 
Motors AND soME Notes oN RECENT DEVELOPMENTS. 

It is not too much to say that more attention has been 
given to the question of starting devices for single-phase induc- 
tion motors than to any other problem connected with single- 
phase working. The first difficulty was to get such motors to 
start at all; then, after this was overcome, there came the 
question of reducing the heavy starting current ; finally, it was 
sought to so improve the starting device as to permit of the 
motor starting against load, still with a moderate current con- 
sumption. In the six years during which the subject has been 
before electrical engineers, successive improvements have taken 

lace, and it is to the latest development in single-phase motors 
that the author wishes more particularly to refer in this part of 
his paper—namely, the new motor of Mr. Alex. Heyland. 
Before doing so, however, it may perhaps not be out of place 
to consider very briefly the underlying principles of all single- 
phase induction motors, although, of course, there is nothing 
new to be said on the subject in these days. 

It has already been stated that a single-phase induction 
motor is nothing more than a polyphase motor running on 
one phase. Let, for instance, a two-pole two-phase motor 
be running from vee mains without load. Neglecting 
(as may quite well done) the trifling power current 
required to make up the motor losses (under these circum- 
stances practically only iron, ventilation, and friction), the 
current read on an ampere-meter in each phase is the 
* magnetising current " of that phase of the motor—that is, 
it is the wattless current required for driving the magnetic 
flux through the magnetic circuits of the motor; further, 
the speed is synchronous. Now let one phase be switched 
out. The motor will go on running as a single-phaser at 
practically the same speed, but the ampere-meter in the remain- 
ing phase will read approximately twice the current that it 
did before—that is, the magnetising current in this phase 
has doubled. What has happened is briefly as follows: 
The magnetic flux originally provided by the switched-out 
phase is now replaced by a flux of approximately the same 
value and relative position furnished by a magnetising 
current in the rotor. Magnetising currents are called into 
being in the rotor, induced by the etic flux of the 
phase still connected to the mains, and in quadrature with 
this flux with E to time, and these currents are carried 
round nearly eg. in space by the practically synchronous 
rotation before reaching their maximum. Thus the oross-flux 
produoed by them has very nearly the same effect as that 


as a single-phaser at practically the same speed. 
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formerly produoed by the switched-out phase. The magnetising 
current in the rotor kaa of course, to be balanced by a corre- 
sponding stator current, so that the ampere-meter reads the 

etising amperes of phase 1, plus the magnetising amperes 
of the rotor transferred to the winding of phase 1. ence the 
es current in the latter approximately doubles. 

ith this perfect motor running at synchronous speed, it 
would be found that a voltmeter connected to the terminals 
of the switched-out phase would give a reading equal to the 

ressure on the mains from which phase 1 is running. i 

.M.F. is that induced by the cross-magnetisation of the rotor 
magnetising currente, and is in quadrature with the impressed 
E. M.F. of phase 1, as already stated. In commercial motors 
the E.M.F. of phase 2, measured in this way, is not quite equal 
to that of poe 1. The magnitude of the difference between 
the two voltages is a measure of the quality of the design of the 
motor. It has been said above that the motor contigued to run 
In reality the 
speed is a trifle less, the difference being too small to detect on 
& counter, owing to the fact that the rotor currents cause a 
slight slip, so that even a single-phase motor without friction 
and ventilation losses (unlike the polyphase motor) cannot run 
at a synchronous speed at no load. 

Of course, as the rotor is loaded, the rotor power currents 
called into being by the load are i balanced by 
corresponding stator currents (when the rotor and stator coils 
are coaxial, or approximately so), and the slip increases—that 
is, the speed departs more and more from synchronism. Owing 
to this latter circumstance the induced rotor magnetising 
currents are carried round in space less than 90deg.; the 
cross-magnetisation produced by them is accordingly shifted 
from the most effective position, until with continually- 
increasing load there comes a point at which the torque due 
to the cross-field and the rotor load currents attains a 
maximum value—if this value is exceeded the motor pulls u 
When the rotor is stationary the cross-magnetisation 
reduced to zero; there remains now only the one flax of 
the phase connected to the mains (phase 1), and this flux 
cannot possibly produce a torque—that is, the motor cannot 
start—because ita axis (that is, the axis of the exciting ooils of 
npa 1) coincides with the axis of the current-carrying ooils of 

e rotor. 

In order, therefore, to enable a single-phase induction motor 
to start at all, an auxiliary starting field must be created that 
will do exactly the same thing as the rotor magnetising currenta 
do at synchronous speed—that is, with regard to space, a 
magnetic flux must be established in quadrature with the prin- 
cipal flux inducing the rotor currents ; and with regard to time, 
this auxi flux must ooincide with the rotor load current— 
that is to say, it must be approximately 180deg. behind the 
corresponding stator current. Every single-phase induction 
motor must, therefore, be provided with a device to produce 
& suitable oross-flux in the air-gap, and the amount of starting 
torque available will depend purely upon the value of this cross. 
us. and upon the effectiveness of its time relations as stated 
a ve. 

All single-phase induction motors are provided with starting 
coils wound in the useless winding space of the stator. They 
rarely ocoupy more than one-third of the total stator winding 
apace, and frequently less ; moreover, these ooils are invariably 
so arranged that the magnetic axis of each coil is in quadrature 
to the magnetic axis of the corresponding running coil—a 
disposition exactly fulfilling the ‘‘s " requirement stated 
above. A notable exception to this disposition is the arrange- 
ment that has been used for many years by the Swedish firm 
of Wenstrom for their small single-phase motors, which have 
the starting coils *'staggered " from the position indicated 
here. The difference existing between the various starting 
devices lies mainly in the various methods of producing the 
requisite phase relation of the cross-magnetisation. 

ith the exception of the Heyland motor, all the devices 
employed for producing this uisite phase diference are 
external to the motor, and they have all been devised at one 
time or another by Mr. C. E. L. Brown, and have gradually 
been adopted by all other single-phase motor builders. These 
external starting devices take the special form of arranging 
that the self-induction of the current, including the starting 
coils, has a much higher value than that of the circuit contain- 
ing the running coils, this being attained by suitable winding 
proportions in conjunction with choking coils or non-inductive 
resistances or condensers, or any two of these in one or other 
of the stator circuits. The choice of such apparatus is governed 
by the relative value of the turns in the starting and running 
coils, and by the particular connections used at starting. 

The starting torque given by motors arranged in this way is 
inconsiderable, barely sufficient, in fact, to run the motor up to 
speed against the load of belt and loose pulley. Moreover, 
unless the motor is very carefully designed—particularly from 
the magnetic leakage point of view—the starting current at 
this small torque will be excessive. With the above-named 
exception, the very best single-phase induction motors of the 
present day working under the most favourable conditions 
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require a current at starting at least equal to the full-load 
ourrent in order to run them up to speed without the load, 
while against the full load they will not start at all, whatever 
the value of the starting current. 

The principal reasons for these comparatively indifferent 
results are, that the phase difference at starting produced by 
the above-mentioned means is small, and that the cross-flux 
produced by the starting coils does not attain a high value. 
As with independent alternating-current circuits a large phase 
difference will be produced by increasing the self-induotion of 
the circuit, it might be thought that this could also be obtained 
in a motor by arranging the starting device and starting coils 
on these lines. But it must be remembered that the stator 
circuits of an induction motor are not really independent, on 
account of the action of the rotor currents. These behave 


Fia. 7. 


with regard to the stator currents just as the loaded second 
of a transformer behaves with regard to the primary that ls 
to say, the self-induction of the stator windings is more or less 
completely wiped out by the mutual induction of rotor and 
stator. It follows from this that better results will be obtained 
if the number of turns of the starting coils is kept low, and 
the increase of self-induction produced by an external choking 
coil, or equivalent device involving magnetic leakage. This 

was recognised at an early stage by motor builders, and 
an external choking coil (to produce as much phase difference 
as ead is a leading feature of several modern starting 
devices 


But this increase of self-induction, whether produced 
externally in this way, or by winding the starting coils with 
a large number of turns, effectually prevents the starting field 
of the motor—that is, the field in quadrature position to that 


mame n of the starting coils should be kept down as much as 
possible. | 

It has been hitherto generally held that the design of starting 
devices for single-phase induction motors should such that 
the starting conditions should approximate as nearly as possible 
to the starting conditions of polyphase motors—that is, designers 
have aimed at the production of a rotary field at starting. Not 
only this, but every effort has been made to make this field as 
uniform as possible, by so proportioning the windings of start- 
ing and running ooils as to produce two equal magnetic fluxes, 
and the production of a larger field by one or the other winding 
has been particularly avoided. | 


Fic. 8. 


Mr. Heyland's motor, which is shown here to-night, and 
described below, is designed with regard to the starting 
device on exactly oppona lines to these. Briefly, there is 
no external phase-shifting device, the starting winding being 
put straight on the mains, and this winding has comparatively 
ew turns, and is so arranged that under all circumstances its 
self-induction is less than that of the running ooils—that is, 
the winding carrying the current of greater phase difference is 
made to have the smaller self-induction. Asa result of the small 
self-induction of the starting coils, a cross magnetic flux of great 
strength is available, and this cross-flux is made to have the 
proper time relation by a s arrangement of the magnetic 
circuit of the stator. The production of a rotary field at 
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of the stator running coils—from attaining that high value 
already shown to be absolutely necessary if a large starting 
torque is required. Where the self-induction is increased by 
increasing the turns of the starting coils, the strength of the 
cross-flux falls off inversely as the square root of the self- 
induction. If the choking coil is used, the strength of the 
cross-flux is diminished by an amount equivalent to the leakage 
fux of the ooil, consequently it is evidently a clear funda- 
mental point that to obtain a large starting torque the self- 


starting is not aimed at, the whole idea of the starting device 
being to produce a powerful alternating magnetisation having 
the proper phase relation, in a direction (considering the two- 
pole case) at right angles to the axis of the running coils. The 
result is, that the Heyland single-phase motors will all start 
against full load quite easily, without an excessive current con- 
sumption, and it will be therefore readily admitted that an 
important advance has been made in single-phase motor work. 
part from the design and arrangement of the starting device, 
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the Heyland motors differ but little from other well-designed 
motors of the induction type. The stator running winding con- 
sista of a number of rectangular coils wound in half-ol slots 
in such a manner that magnetic leakage is as small as possible, 
while the rotor is wound with a 
connected winding, with its three free ends connected to slip- 
tee the shaft, for the insertion of a starting resistance. A 
aq -cage rotor, or one of its modifications, could be easily 
used, but it has been found that the reduction of the starting 
current (for a given torque) brought about by the use of the 
resistance well repays its use, even for motors as small as 1 h.p. 

Fig. 7 illustrates diagrammatically the stator windings of 
the Heyland single-phase motors, the figure illustrating a 
four-pole motor. The running coils are shown by the full 
lines and the starting ooils by the dotted lines. These latter 
coils are wound in rectangular holes in order to obtain the 
necessary large phase difference of the current in them; the 
flux produced by these coils link very unfavourably with the 
rotor windings, which has the effect of reducing the mutual 
induction of the circuits in question, with the result that the 
current in the starting winding lags considerably, sometimes 
as much as 50deg. 

Figs. 8 and 9 show clearly the arrangement of the stator 
running and starting coils as actually carried out for a four- 
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le motor, while the form of the rotor winding can be seen 
hoa the latter figure also, The motor is started as follows : 
all the rotor resistance being in circuit, the stator windings (both 
running and starting) are switched directly on the mains; the 
motor will immediately start up with great torque, and the rotor 
resistance and starting coils are to be cut out as it does so. The 
exact moment at which the latter are cut out affecta only the 
starting current: if the motor is starting light, the single-pole 
switch can be opened when the arms of the rotor resistance are 
on the second contact ; if it is starting against full load, the 
starting coils require to be left somewhat longer in circuit— 
that is, they are to be cut out, for instance, on the fourth or fifth 
contact of the starting resistance. The earlier Heyland motors 
were all furnished for use with a single-pole switch in the start- 
ing circuit. This has now been done away away with, however, 
by combining it with the starting resistance box (see Fig. 10), 
so that the operation of starting up is as simple as that with a 
shunt-wound direot-current motor. 


(To be continued.) 
a —ÓMr—— Ó€—M——— 


LIGHT RAILWAYS, FROM A COUNTY SURVEYOR'S 
POINT OF VIEW.* 
BY H T. WAKELAM, A R. I C. R., COUNTY ENGINEER AND 
SURVEYOR OF MIDDLESEX. 


In submitting the short paper invited by the secretary 
of the association, the author would state that amongat 
the many additional duties which have devolved upon 
county surveyors since the inception of county councils, 
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on the passing of the Local Government Act, 1888, nothing. 
has come under his notice of greater importance than the 


formulation of a light railway scheme under the Light 
Railways Act, 1896. In March, 1899, the author was 
asked by his Council “ to consider in what way the County 


Council may, in the interest of the county at large, avail 


itself, as promoter, of the provisions of the Light Railways 
Act, and to prepare a scheme for that purpose accordingly.” 
On giving the matter full consideration, the Parliamentary 
Committee of the Council was satisfied with the feasibilit 
of such an idea, and of its proving a great success, both 
from a workable and financial point of view. 

It will be remembered that the Tramways Act of 1870 
confers no power by which county authorities may promote 
Tramway Bills in Parliament, and therefore the Light 
Railways Act of 1896 is the only legislative measure under 
which such authorities may seek power to construct lines, 
or, in other words, tramways. Such power being obtained 
under an order from the Light Railway Commissioners 
after a public enquiry has been held by them; the order 
having to be formally confirmed by the Board of Trade 


l 
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before it comes into operation. By the Public Health Act, 
1848, all England, town and country alike, was for tho first 
time brought under defined sanitary supervision, fairly 
comprehensive and complete. By the Public Health Act, 
1875, advances were made in several directions, when urban 
and rural sanitary authorities reccived permanent recon. 
tion. The functions of each were gradually developed 
until 1888, when county councils were constituted by the 
Local Government Act. 

There are now existing, as the result of the Local 
Government Acts, 1888 and 1894, three principal units 
of local government—viz , (a) county councils ; (5) district 
councils ; (c) eae councils. The term county council," 
as you are all well aware, applies to the governing body 
of a county, and to any borough having a greater popula- 
tion than 50,000. Up to the passing of the Local Govern- 
ment Act, 1888, 15 Acts dealing with highways had been 
passed, commencing with the general Act, 1835. The 
Public Health Act, 1875, vested the powers and duties of 
surveyors of highways and of vestries, given under the 
Highways Act of 1835, in the urban authority. The 
Highways Act, 1878, abolished turnpike roads, and for the 
firat time the county authority (then the justices sitting in 
quarter sessions) was called upon to contribute towards 
the cost of the upkeep of main roads. Section 11 of the 
Local Government Act, 1888, prescribes that all main roads 
shall vest in and be repaired by the county authority, unless 
district councils claim to retain power to out repairs 
requisite to the main roads lying within their areas, under 
which circumstances the county council shall pay the 
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reasonable cost incurred. County councils, therefore, may 
rightly claim to be the authorities most interested in the 
upkeep and welfare of the main roads. The council the 
author has the privilege to serve, in an officlal capacity, 
was the first, and seems to be the only county authority, 
other than county boroughs, and the County Council of 
London, that up to the present has prepared an entire 
scheme and has sought to obtain orders from the Board of 
Trade to construct light railways, and to become primarily 
the tramways authority of the county. 

The population of Middlesex has increased by leaps and 
sounds during recent years, and such a vast increase may 
-be put down to: (1) the semi-metropolitan character of 
the county; (2) the lowness of rates; (5) the good adminis- 
tration of the various authorities; and (4) a gradual 
exodus of people caused by the acquirement of what were 
residentia! blocks in London for conversion into business 
3 The great increase of population referred to bas 

n the cause of speculative companies promoting the 
numerous applications for orders submitted to the Board 
of Trade, to empower the said companies to construct 
so-called light railways along the main roads. The introduc- 
tion of electricity as a cheap motive power has no doubt 
also been a great factor in the promotion of the increased 
number of applications. 

The County Council of Middlesex has any consistently 
opposed company-controlled undertakings, as being in direct 
opposition to the interest of the county at large. It is felt 
that the main roads are costly to maintain, and that the 
large profits that accrue from tramway undertakings should 
be enjoyed by the ratepayers, whose property the roads 
are, and that the lines of communication should not be 
given up to private companies, When it became known 
that the Board of Trade had determined to stand by their 
interpretation of the term light railway,” means presented 
themselves by which the county could be benefited ; such 
an interpretation having already given a private company 
about six miles of tramways in the western portion of 
Middlesex at a much less cost than tramways could have 
been promoted. This also relieved the company of the 
restrictions placed upon tramways with regard to purchase 
by Section 43 of the Tramways Act, 1890. On the recom- 
mendation of its Parliamentary Committee the County 
Council of Middlesex decided by resolution to become the 
light railways authority, and adopted the author's scheme, 
whieh has a total length of about 103 miles, of which certain 
soctions have already received the approval of the Light 
Railway Commissioners. The sections of the scheme already 
approved are entirely devoid of speculation, and will become 
& source of assured income from the date of their comple- 
tion, owing to the terms of an agreement already settled 
with a 1 prepared to lease the lines. The Council 
have determined to construct the railways, but not to work 
them at present. Arrangements for leases to private com- 
panies will probably be made. It is considered advisable 
to do this instead of creating a special department to deal 
with the matter. Whatever its disadvantages, a lease, 
settled upon a profit-making basis, is leas risky than forming 
a department entirely devoted to the supervision of a tram- 
way system. Ratepayers may satisfy themselves that there 
n nothing speculative about an undertaking worked on such 
ines. | 
Middlesex may truly be termed semi-metropolitan in 
character, and it is of the utmost importance that as 
many travelling facilities as possible may be given to the 
enormons number of people who, more or less, live in the 
county of London, but sleep in the county of Middlesex. 
With this object in view the author's scheme included all 
the main arteries, so that direct communication may be 
had witb, and running powers arranged over, any lines 
the County Council of London may construct. It was 
seen that grave difficulties would arise in creating a 
thoroughly workable and efficient system if the provision 
of light railways and tramways were left in the hands of 
private companies, and also if the local authorities 
romoted short lengths within the areas of their respective 
districte. These difficulties were also anticipated by such 
far-seeing men as the chairman of the Hornsey District 
Council and other 55 of local bodies, and 
projected railways within their districte were dropped in 


favour of the county scheme directly the extreme value 
of the latter was appreciated. Its inception and accomplish- 
ment aro due to the foresight and energy of the very able 
and much-esteemed chairman of the County Council—Mr. 
R. M. Littler, C. B., Q.C. There is no doubt that, for 
advantages and convenient working, a uniform system 
under one authority is eminently the one to be desired. 
lt appears to be the general opinion that county councils 
should take the place of private companies in light railway 
or tramway undertakings, and so relieve the ratepayers as 
much as possible of the cost they have to bear in 
maintaining their main roads. Light railways and tram- ` 
ways are, no doubt, a source of considerable profit, 
otherwise private companies would not so readily grant 
such concessions as those already offered by them in some 
parts of the county of Middlesex. There is no law by 
which companies can be compelled to cleanse and water 
the tracks laid down ; and therefore, although the control 
of the track repair devolves upon the company interested, 
the cost of scavenging and watering devolves upon the 
Council, and it seems unfair to the ratepayers to allow 
speculators to take sion of what no doubt is, in 
most cases where the lines are laid, a source of considerable 
income to the promoters. It is seen that if companies 
can pay such large dividends and make such concessions 
as have been offered by them in various directions, the 
County Council of Middlesex may have very strong faith 
in its contemplated projects.. l 

The effect of any county council becoming the light 
railway or tramway authority will be to enable that 
council not only to place at the disposal of the inhabitants 
within its area the best possible cars that can be purchased, 
and which can be kept free from the hideous advertise- 
ments and disfigurements which are invariably associated 
with company-controlled undertakings, but to provide 
cross-connections, which a company working solely for 
profit would not entertain. A county scheme can insure 
uniformity of rates and fares throughout the system. 
Cheap trams for workmen can be conveniently arranged 
and insisted upon. Cleanliness of the cars can be assured. 
A thorough system of supervision to ensure comfort in 
travelling can be instituted. The whole of the materials 
employed, the method of construction, and the positions of 
street standards can be prearranged with the district 
councils interested, without reference to the Board of Trade 
under arbitration clauses. Stopping places can be more 
conveniently arranged, after the due consideration neces- 
sary has been given to insure the requisite facilities for 
the ordinary road traflic—which is oftentimes altogether 
overlooked by private promoters. Regulations for rates 
of speed and punctuality can be framed and enforced, and 
fares for travelling on bank holidays, ete., can be definitely 
settled. The latter is a moat important point—companies 
invariably charging exorbitant fares on these occasions. 
Double and single tracks can be laid, whichever appear 
most suited to the road widths, without large expenditures 
being cast upon the exchequer of the county by having to 
contribute to local widenings necessitated by companics 
carrying out short sections to the advantage only of the 
people resident in one or two districts, and not to the 
county as a whole. Private companies, as a rule, go for 
the “ plums,” which in a county scheme can be put in with 
the paste, and still create a paying scheme and give 
greater advantages to the public than company-controlled 
undertakings are likely to give. Intercommunication, 
as already stated, can be previded, which with small 
schemes would be practically impossible; and last, but not 
least, equal benefits would accrue to the whole county, the 
profits, which undoubtedly would be reaped from such an 
undertaking, going towards the relief of the county rate. 

There are many more minor considerations in favour of a 
county scheme that might have been treated, but as the 
secretary desired a short paper only, it has been the aim 
of the author to confine himself to the most important 
pointe, and to be as concise as possible in his remarks. 

It is contrary to public policy to grant monopolies over 
main roads, and, therefore, if the latter are to be used for 
the purpose of light railways, the system laid down should, 
in the author's opinion, be as far as possible a complete 
one, and should be carried out by an authority representing 
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equally the interests of all districts within the area to be 
dealt with—in other words, the county council. 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit. 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
fwe shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 

uestion has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be ink) sent in is considered 
when marking the relative values of these answers. All 
formule must be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter should be written on one side only 
of the paper. Questions may be sent at any time. 


QUESTIONS. 

291. I have a line shaft from which are driven various 
machines. This shaft is driven by two exactly similar 
motors, one at each end. An ampere-meter is in circuit 
with each. I note these two never read alike, but vary 
Bometimes by 25 per cent., first one and then the other 
being the higher. How do you account for this /—M. 

292. If a company supplying at 100 volta charge a dearer rate 
in the night time than in the daytime, would it be possible 
to charge two batteries of 55 cells each in parallel in the 
daytime and put them in series for part of the night time 
so as te make the meter rotate backwards, and so wipe out 
part or all of the record of the energy consumed at the 
dear rate in the earlier part of the night !I—J. C. R. 

ANSWERS. 

Question No. 285.—In applying the pressure test to trans- 
formers, say with 6,000 volts between the primary winding 
and the secondary winding, core, and earth shield, and with 
2,000 volts between the secondary winding and the core 
and earth shield, what reason is there for joining the 
primary winding to core and shield in the latter case 1 

Best Answer to No. 285 (awarded 105.).—I gather from 
the question set by C. W.“ that in the case before him 
there were two pressure teste made. In the first of these 
the secondary winding, the core, and the earth shield were 
all coupled together and 6,000 volts applied between them 
and the primary winding. In the second test the primary 
winding, the core, and the earth shield were coupled 
together and 2,000 volts applied between these and the 

secondary winding. The question in the mind of C. W.“ 

seems to me to be as to why it is at all neceesary to 

connect the primary winding on to the earth shield and coro 
in the last test. Of course, in the previous test a voltago 
between the primary and secondary winding would havo 
to be successfully borne of three times the value in the last 
teat. At first eight it would seem, therefore, that it was quite 
unnecessary to couple the primary and core together, and I 
should not think that the conditions are likely to arise 
which would cause tho transformer to break down on the 
second test. There is, however, in connection with all 
alternating-current apparatus a curious phenomenon known 
as “sparking across.” This sparking across, or static 
discharge, occurs over distances corresponding to a voltage 
very much higher than anything which is applied. I have 
never seen a good explanation of this phenomenon, but 
should say that the coupling in the last test of the primary 
winding to the core is made with the object of ascertaining 

if under these conditions 2,000 volts will set up such a 

“sparking across" from the secondary winding to the 

primary and core. These static discharges do not, I believe, 

cause any appreciable waste of energy, but they are apt 
to heat up the path by which they travel, and in time to 
cause a complete breakdown in the insulation.—P. T. | 

Question No. 286.—Should high-tension mains for, say, 6,000 
volts be laid in cast-iron troughs in preference to wood 1 
And if so, why 1 . l 

Best Answer to No. 286 (awarded 10s. ).—This question 
evidently relates to a pitched-in system of mains. The 
voltage is extra high pressure, and the Board of Trade is 
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very keen on using iron for this class of work. The 
answer depends principally upon the type of main to be 
used, bearing in mind that in anything like equal sections, 
creosoted wood is cheaper than cast iron, is almost as 
durable, but does not afford such protection from violence, 
and has not the quality of conducting leakage currents to 
the confines of earth. It is assumed that either lead- 
covered, concentric, or twin cables would be used, and 
that the lead covering would be metallically connected 
across the joints and to the outer or earth potential main 
at the generating station. In this case it would remain 
an open question to be settled by the comparative costa of, 
say, jin. creosoted timber and lin. cast iron in the par- 
ticular district to be used. The durability and protectibility 
factors at that thickness are about equal, and the conduc- 
tive effect not necessary. Where lead covering is not 
employed the conditions would not alter for concentric 
cables, but for a twin cable an iron trough would have to 
be used, in case an excavator’s wedge came through and 
stirred up either cable. In this event the current would 
go to earth vid the wedge and the trough, which would 
require to be bolted together at all jointe, and connected to 
earth-plates at judicious intervals, to guard against rushing 
effects at bolted joints. Indactive effects are not con- 
sidered, as with either twin or concentric cables they are 
imperceptible.—J. H. C. B. 


.... ...... 


PROPOSED NEW LONDON COUNTY COUNCIL 
TRAMWAYS, 


We herewith give a list of the 28 new lines which, as 
mentioned in our notes, the Highways Committee of the 
London County Council are at present considering : 


NORTH or THE THAMES, 

Archway Tavern (tramways terminus) to the county boundary. 
in Archway-road. 

Seven Sisters-road (existing lines), vid Amhurst-park, to 
Upper Clapton-road (existing lines). 

Mildmay-park (existing lines), westward, to Balls Pond-road 
(existing lines). 

Harlesden (near the county boundary), vid Scrubbe-lane, 
Wood-lane, Shepherd’s Bush-road, Brook-green-road, and 
Fulham Palace-road, to Putney Bridge. 

Uxbridge-road (near the railway station), vid Richmond-road, 
. and Westwick-gardens, to Shepherd's Bush- 


Brook-green-road, at its intersection with Hammersmith- 
broadway, vid that thoroughfare to Glenthorne-road (London 
United Tramways). 

Victoria-embankment (Blackfriars end), vid Victoria-embank- 
ment, Victoria-street, Buckingham Palace-road, Commercial- 
road, Bridge-road, and Chelsea-embankment, to the northern 
end of Battersea Bridge. 

Battersea Bridge, vid World's End-passage, Chelsea-embank- 
ment, New King’s-road, King’s-road, and Putney Bridge- 
approach, to and over Putney Bridge. 

Hampstead-road (tramways terminus), across Euston-road 
and along Tottenham Court-road, to a point near Oxford-street. 

Theobald’s-road (tramways terminus), vid  Vernon-place, 
Bloomsbury-square, Hart-street, across Oxford-street, and 
along Shaftesbury-avenue, to Cambridge-circus. 

Han, e (present line), along that thoroughfare, to 
the City boundary. 

Victoria-embankment, over Westminster Bricge, to Weat- 
minster Bridge-road (London County Council’s tramways 
terminus). 

Chelsea Bridge (north end), vid Grosvenor-road, to a point 
near Lambeth Bridge. | 


SOUTH OF THE THAMES. 


York-road, Wandsworth (South London Company's lines), 
viá the new street in course of formation between York-road 
and Red Lion-street, along Red Lion-street, across High-street, 
along South-street, Garratt-lane, and Defoe-road, to High-street, 
Tooting (London County Council's lines). 

St. Johu's-hill (South London Company's lines), viá Strath- 
terrace, Bolingbroke-grove, and Bellevue-road, to the Surrey 
Tavern, at the junction of that road and Trinity-road. 

Battersea Park-road (South London Company's lines) along 
Albert-road to the foot of Albert Bridge. 

Camberwell-green (London County Council's lines) vid 
Denmark-hill, Ohampion-park, Grove-vale, Lordship-lane, and 
London-road, to Devonshire-road, Forest Hill. 

Goose-green, vid East Dulwich-road and Peckham Rye, to the 
junction of Hall-road and Stuart-road, Peckham. 


—— — — 
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Southwark-street (South London Company’s lines) at Hop 
Exchange Corner, vid Southwark-street, Stamford-street, York- 
road, and across Westminster Bridge-road, thence (single line) 
to Lambeth Palace-road (same company’s lines), and returning 
vid Stangate over a proposed connection (No. 22), between 
London County Council’s lines and the company’s lines near 
Westminster Bridge-road. 

Waterloo-road (London County Council's tramway terminus), 
along that road, to a point opposite York Hotel. 


JUNCTION LINES. 


Westminster Bridge-road (London County Council's lines), 
vid St. George’s-road, to Lambeth-road (South London Com- 
pany's lines). 

Westminster Bridge-road (London County Council's tramways 
Ted to terminus at Stangate (South London Company's 

es). 

Newington-causeway (London County Council’s lines), via 
Dantzic-street, to Southwark Bridge-road (South London 
Company’s lines). 

Newington-causewsy (London County Council’s lines) to 
Borough-road (South London Company’s lines), at junction 
with Southwark Bridge-road. 

Newington-butts (London County Counoil's lines) to St. 
George’s-road (South London Company's lines). 

St. George's Church (London County Council's lines), 
via Marshalsea-road, to Southwark Bridge-road (South London 
Company’s lines). 

Great Dover-street (London County Council's lines) to 
Bermondsey New-road (London, Deptford, and Greenwich 
Company’s lines). 

Old Kent-road (London County Oouncil’s lines 
1 up Ue (London, Deptford, and Greenwich 

e8). 


to St. 
ompany’s 
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LEGAL INTELLIGENCE. 


THE LONDON COUNTY COUNCIL v. THE NATIONAL 
TELEPHONE COMPANY. 


In the Queen's Beoch Divisional Court on Tuesday, before Mr. 
Justice Kennedy and Mr. Justice Darling, the case of the Attorney- 
General at the relation of the London County Council, and the 
London County Council against the National Telephone Company, 
came on for hearing. The London County Council claimed (1) a 
declaration that the compaoy was not entitled to lay any pipes, 
wires, cablee, or apparatus for the purposes of telephones under 
any of the streets in the 3 of London unless by licenee of 
the Postmaster-General under the Telegraph Acte, and with the 
consents required by those Acts; (2) an injunction to restrain the 
company, its officers, servants, and agente from opening or breakin 
up any street or public road within the meaning of the Telegraph 
Acte within the administrative county of London, or any part 
of such streeb or road for the purpose cf extending the company’s 
present system of underground pipes, etc., without the authority 
of the Postmaster.General and the consent of the London County 
Council ; and (3) the company to pay the taxed costs. Ib will be 
recollected that the Attorney-General, at the instance of the County 
Council, filed an information against the National Telephone Com- 
pany for opening and breaking up streets without the consent of 
the County Council and the Postmaster-General, and the County 
Council claimed the right to act as it had done. Pleadings were 
prepared for the purpose of trying the question. & ei 
he Attorney-General intimated that an r grs had been 
arrived at whereby the company acceded to the Council's claim, 
and therefore pat an end to a long controversy. 


RE THE CRYSTAL PALACE ELECTRIC SUPPLY COMPANY, 
LIMITED. 


On Saturday last in the Chancery Division, Mr. Justice 
Kekewich had before him the petition of the Crystal Palace 
eee Supply Company, Limited, for the reduction of 

ts capital. TE ae 

Mr. Warrington, Q.C , said the petition first came before his 
Lordship on July 7, when he made an order that it should stand 
over for further evidence as to depreciation of assets. Mr. Chaplin 
had filed an affidavit on the general question whether the reduc- 
tion would operate fairly towards the shareholders. The petition, 
as he understood it, was this : there was a fully paid-up share capital 
of £28,586, which it was proposed to reduce to £2.858, a loss 
of 18s. per share. There was a loss on working of £14,885, and 
there was a loss by depreciation of assete which amounted to 
£11,000 ab least. In addition, there was a sum of £1,600, which 
appeared in the accounts of lasb year under the head of preliminary 
expenses and loes on working. Thap bad been struck out in the 
loes account, and the accounts had been put in showing thab this 
sum also was a loss on pelea.) | 

Mr. Renshaw, Q d., opposed the petition, on the ground that if 
the order were made it might prejadice the shareholders, | 

His Lordship, however, was satisfied that the loss had been 
bonestly incurred, and sanctioned the reduction, 


COMPANIES’ MEETINGS AND REPORTS. 


BRITISH THOMSON-HOUSTON. 


The fifth ordinary general meeting of this Company was held on 
Monday at 83, Cannon-street, Mr, E. A. Lazarus presiding. 

The Chairman said that they were very full of orders, aud 
among those that they had in hand were orders from Birkenhead, 
Blackburn, Bristol city tramways, Croydon, Dublin city tramways, 
Glasgow, Huddersfield. Hull, 8, London United, Newcastle, 
Queenstown lighting, Sheffield, Tynemouth, Iele of Thanet, and 
several other places. At their works at Rugby satisfactory progress 
was being made, and he hoped that next time he bad the pleasure 
of meeting them he would be able to tell them that they were in 
active work. As they were beginning to pay for part of tbe work, 
they had decided to make a call of £2. 10a. per share on Sept. 1, 
making £6 called up in all, and they would probably make the 
further call in two calls of £2 ab intervals of two months, being 
the legal delay. 

The report was adopted, and the resolution, ‘‘ that dividends be 
now declared out of the net profits of the undertaking for the 
12 months ending March 31, 1900, on the £240,000 ordinary shares, 
fully paid, a dividend of 10 per cent. for the year, on the £160,000 
ordinary shares, of which £16,000 paid up from Aug. 15, 1899, a 
dividend at the rate of 10 per cent. for the year,” was carried, 


DIRECT UNITFD STATES CABLE. 


The forty.sixth ordinary general meeting of this Company was 
held at Winchester House on Tuesday last. 

Mr. E. M. Underdown, Q.C., presided, and, in moving the 
adoption of the directors’ report for the eix months ended q une 30 
last, said the business done had been of a satisfactory kind. The 
half-year's revenue amounted to £52,204, as compared with £51,951 
for the corresponding period of 1899. 'The working and other 
expenses for the same period, including income tax, amounted to 
£20 506, leaving a balance of £31,697 asthe net profit, and making, 
with £6,347 brought forward, a total of £38,045. Three quarterly 
interim dividends of 3a. per ehare, amounting to £27,319, had 
been declared and paid during the financial year, and a final divi- 
dend of 3s. per share was now proposed, with a bonus of 2a. per 
share, making, with the three interim dividends, 34 per cent. for 
the year, and showing a total distribution of £42,497. 

Sir James Pender, Bart., M. P., seconded the adoption of the 
report, which was unanimously adopted. 


METROPOLITAN RAILWAY. 


The report of the directors of this Company states that the 
total receipts for the half year ended June 30 have been £444 565, 
and the expenses £201,087, leaving a profit of £943,477. The 
receipts show an increase of £18,625, and the expenses of £12 215, 
as compared with the corresponding half year of 1899. The 
directors accordingly recommend a dividend upon the ordi- 
nary stock fer the half-year ab the rate of £3. 153. per 
cent. per annum, end to carry forward a balance of £30,767 
to the next h.i! year’s accounte, The arrangements for an. 
experimental woiking by electricity between  Earl's Court 
and High-street (Kensington) Stations have been completed, and 
an electrical train has been working daily since May 21 last. In 
view of the importance to the Metropolitan and District Railway 
Companies of adopting electricity as a motive power, a committee 
consisting of three members from each of the Boards of the com. 
panies bas been appointed to consider the question of applying 
electric traction to the working of the Ioner Circle, and it has 
been agreed between the companies to invite eminent electrical 
traction firms to submit plans and specifications, with detailed 
estimates and tenders, for the necessary installation. 


RAND CENTRAL ELECTRIC WORKS. 


The report for the year ended Dec, 31 last states that, as a 
consequence of the war, communication with Johannesburg has 
for some time been exceedingly difficult, and at times altogether 
impossible. Owing to this circumstance the directors have nob 
been in a position to render accounts and call the meeting at an 
earlier date, Business and mining work were brought to a 
standstill early in October of last year. It must be considered a 
favourable feature that the Company was ab least able to pay its 
expenses during the last quarter of the year under review. Had 
the war not interfered with the Company’s operations, a more 
favourable statement of working would no doubt bave been sub- 
mitted. The total revenue received amounted to £50,674 ascom- 
pared with £43 208 in 1898, and the working costs to £49 834, as 
compared with £48,951 in 1898. The receipts for power supplied 
amount to £49,640, against £42 723 received in 1898, The installed 
power rose from 1,846 h. p to 2 2194 h. p. Under the equipment 
contract Messrs. Siemens and Haleke guaranteed thab the profits 
of the Company should be sufficiently large to provide dividends 
of 6 per cent., 8 per cent., and 10 per cent. per annum respectively 
for the years 1897, 1898, and 1899. The necessary amounts to 
provide the guaranteed dividends for 1897 and 1898 were duly 
paid, and the one now under consideration is due; but in regard 
to the profits for 1899, Messrs. Siemens and Halske claim a partial 
release on account of the hostilities in South Africa constituting a 
case of force majeure. The Board propose a basis of adjustment in 
respect of the profits of 1899, under which the sum of £21,872 will 
be receivable from Mesars, Siemens and Halske. Since under the 
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ment with the contractors the sums received from them must 
be divided among the shareholders, the directors propose that a 
dividend of 74 per cent. be declared for the year 1899, payable 


when and so soon as the necessary ment by Messers. Siemens 
and Halske is made, id 7 


GLOBE TELEGRAPH AND TRUST. 


The report of the directors of this Company for the year ended 
June 18 states that the net revenue amounts, with £1,091 brought 
forward, to £199,511. From this there has been distributed 
£132,322 in interim dividends, leaving an available balance of 
£67,190. The directors recommend a final dividend of 3s. per 
share on the preference shares, and of 49. 6d. per share on the 
ordinary shares, making. witb previous distributions, a total 
dividend for the year of 6 per cent. upon the preference and 
54 per cent. net upon the ordinary shares, leaving £983 to be 
carried forward. During the year the Eastern Extension, Austral- 
asia, and China Telegraph Company, Limited, aod the Com- 
mercial Cable Company bave both issued new share capital, which 
was offered to the shareholders of those companies pro rata to 
their holdings, the former at £13 per share and the latter ab par. 
The full number of shares thus offered has, in each case, been 
taken up by this Company, the cost being met by the sale of 
other securities. The 4 per cent. debenture stock of the Western 
aod Brazilian Telegraph Company, Limited, held by this Company 
has been exchanged for 4 per cent. perpetual debenture stock of 
the Western Telegraph Company, Limited. 


LIVERPOOL OVERHEAD RAILWAY. 


Tbe accounts of this Company for the past half-year show an 
available balance of £14,202, and the directors have resolved to 
recommend payment of a dividend at the rate of 5 per cent. per 
annum on the preference shares, and 3 per cent. per annum on the 
ordinary shares, against 24 per cent. per annum on the ordinary 
shares for the corresponding period lasb year. The balance carried 
forward is £4,452, as against £4,320 last year. 


ALUMINIUM. 


The report for nine months ended March 31 shows a profit of 
£19,684. The directors recommend a dividend at the rate of 
15 per cent. per annum for the nine months, leaving £11,697 to 
be carried forward. Thedirectors have considered proposals made 
for the amalgamation of this Company with the Gastner- Kellner 
Alkali Company, and they have ente into a provisional sgree- 
ment for the sale to the Castner-Kellner Alkali Company of all 
the property of this Company other than the shares of the Castner- 
Kellner Company held by this Company. 


CITY AND SOUTH LONDON RAILWAY. 


Report of the directors (with abstract of accounts) for the half- 
year ending June 30, 1900, to be submitted to the half-yearly 
ordinary general meeting of the Company, to be held at Winchester 
House, Old Broad street, E. C., on July 31, ab 12 noon : 

The receipts from all sources for the -past half-year have 
amounted to £35,144. 18s. 2d., and the cost of working has been 
£20,860 12s. 8d., leaving a profit of £14,284. 6s. 6d. Inclusive of 
the balance brought forward from Dec. 31 last, the neb revenue 
account shows an aggregate total of £18,366. 12s. 2d. After making 
provision for the debenture stock interest, a balance remains 
available for dividend of £13,215. 4s. 7d. Out of this sum your 
directors recommend that the full dividend of 5 per cent. per 
annum be paid on the preference stocks, 1891, and four months on 
those of 1896 (the other two months being charged to capital as 
authorised), aod that a dividend at the rate of 1j per cent. per 
annum be paid upon the consolidated ordinary stock, leaving a 
balance of £788. 28. 11d. to be carried forward to the next account. 
The following table shows the number of passengers, exclusive of 
season-ticket holders, carried since the opening of the railway in 
each half-year: 


Number of passengers Receipte 
Half-year ended (exclusive of (including 

season ticket holders). season tickets). 
Dec. 31, 1890 (11 days)... ............ 165000 ...... 1508 3 9 
June 30, 1891. . 2 . 29,419,343 ..... 19,408 6 9 
Dec, 81, 811i ri eoe 2,749,096 ..... 19,978 16 6 
June 30, 1892 ........... ·iUiUe 2 2,813,162 ..... . 20931 4 2 
Dec. 31, 1822222 3,117,002 ...... 22002 17 5 
June 30, 1899999 ——— . 3,146 658 22,458 6 9 
Dec. 31, 18999 ter ees 3.003.351  ...... 22,067 14 10 
June 30, 1894 ........ . . 3 383 154 ..... 23 564 10 6 
Deo. 31, 1894 eese 3 275,649 23 540 12 4 
June 30, 18989 . 2. 3 113.199 . 23,711 5 8 
Dec. 31, 18958 „44 4 3, 172.438. 23,780 3 7 
June 30, 189999 . ẽ . . 3,192,072 ...... 24,021 13 0 
Dec. 31, 1892«e.ee.s . . . 3,868,480 .... 25,456 6 9 
June 30, 189 2 3, 437.810 26.403 3 6 
Dec. 31, 1897 .......... A 3,337,861 - 25,472 12 10 
June 30, 1898. . . . 3,478,977. 26,356 16 4 
Dec. 31, 1899899 — 3,462,814 .... 26 319 14 10 
June 30, 1899. . . 540, wee 26,749 3 0 
Dec. 31, 1899 . . 3 442 942 ..... 26,197 14 10 
June 30, 1900 ...... . ..... ud dicas 4, 169,717 . 33,008 2 3 


Total since the opening of the line 61,872,980 .....£463,412 9 7 
Your directors regret the diminution in the dividend, which is 


over by the City and Brixton 1 
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largely avtributable to the increase in the debenture and pes 
ference charges before the recently opened extensions have 
time to develop their traffic. There has also been a considerable 
increase in the cost of coal, wages, and materials. Your directors 
have the pleasure to report that the extensions to Moorgate strevb 
and Clapham Common were opened for traffic on Feb. 26 and 
June 4 respectively. The receipts have already been considerably 
augmented, and are steadily improving. The extension to 
Islington is being rapidly proceeded with, and it is hoped will be 
ready for opening about March next. Both tunneis are nearly 
completed, and the stations are progressing. The Central London 
Railway not having yet been opened for public traffic, the joint 
subway constructed for the exchange of traffic bebween the two 
companies at the Bank Station has not been brought into use. 
Tbe joint subway with the Brighton Company at London Bridge 
is in course of construction. The important additions and altera- 
tions ab the beatae depdb, alluded to in previous reports, are 
practically completed, and the farther plant required for the 
Islington extension is iu hand. In preparation for the opening of 
this portion of the line 10 additional locomotives have been 
ordered. The Bill promoted by this Company in the present 
seesion has received the Royal assent. he coneent of the 
Sheeler was obtained to an arrangement between this 
mpany and the Baker-street and Waterloo Railway Com- 
pany, who are obtaining powers to extend their lioe to the 


Elephant? and Castle Station, where ib is proposed to have a 


subway communication bebween the two systems, wbich will, 
id is hoped, result in a large exchange of traffic. The interests 
of your Company are fully protected. Ab the extraordinary meet- 
ing resolutions will be submitted varying the present sgreement 
with the City and Brixton Company with the view of facilitating 
tbe raising of the capital of thab company. The station buildings 
at Moorgate-street being nearly completed, the offices of the Com- 
pany will be removed there immediately. The upper floors of the 

uilding have been let at remunerative rentals. Ib is proposed to 
redecorats and otherwise improve the t offices ab 46, King 
William street, with a view to letting them until they are taken 
Id is with much b 
that your directors have to report the death of their colleague, Mr. 
Sampeon Hanbury. He had been a director of the Company from 
its 5 and took a very earnest and active interest in its 
affairs, 


Dr. REVENUE AOCOUNT, £ s.d. 
Maintenance of way, works, and stations. 792 12 11 
Locomotive and generating power 2. —.—.— . 7,458 13 6 
Carriage repairs o FIT CON a E Co Lbd dv 4 7 
Traffic expenses.......... % VER PALIN aC Ere be 8,901 10 5 
General charges . .. . . ... . 2,026 13 7 
Passenger duty ....—.... 2 . 6e 95 16 9 
Law ch €*9€00000000€06900090€020009080000900058000000000€0000000009 ota 8 8 0 
Rates and taxes. . . . . . 975 2 11 

20 860 12 8 
Balance carried to neb revenue acooun bd 14.284 5 6 
434,144 18 2 

Cr. l £ s.d 
Passengers (4,169,717)................. i hese iki era vod -... 902,417 15 4 
Season tickets (632 222 — € 1,160 6 11 
Parcels, edo. 2 2 — —ÁÀ 164 12 1 
Traosfer fees .................... QURE ESAE CORE — 27 10 0 
Rent of property) . PE — 1,199 7 2 
Sundry receipte...................- errr ——Á 155 6 8 

£35,144 18 2 

Dr. GENERAL BALANOE-SHEET. £ s.d. 
Balance from net revenue acoounn dd e 13,215 4 7 
Unclaimed interest ........ CCC 83 5 10 
Ioterest payable or accruing and provided for ...... 2312 6 10 
Sundry outstanding accounts............ m ... 13 392 14 6 
Loan accounb ift Noo Ph So LEV one 2. 167,900 0 0 
Contractors’ retention fund . ................. N 4. 51.439 13 7 
Reserve fund ................ EVE ETE ERE VD m 1,000 0 0 

£249,343 5 4 

Cr. £ e. d. 
Cash—At bankers, on deposit ab interesb ............ 28,000 0 0 
At bankers, current accounte . . s 6467 7 9 
On hand ................ CCC e 444 12 11 
General stores............... e e 5,496 13 2 
Sundry outstanding accounts ............ PEREN —— 42,494 17 8 
Investmente—balsnce, Dec. 31, 1899, £117,000; 

lees proportion of interest received applied in 

reduction of premiums, E500 116,500 0 0 
Debenture stock issued against loans e. 30.680 0 0 
Balance from capital account...................— . =æ... ) 19,259 13 10 

£249,343 5 4 


CROMPTON AND CO. 


Directors: J. Trotter, rag (chairman); R. E. B. Crompton, 
Eng: (managing director); B. Gibson, Eeq.; C. F. Tufnell, Eeq. 
F. R. Reeves, general manager. 

Twelfth report of the direcbors (with abstract of accounts) to be 
presented at the annual general meeting of the shareholders ab 
City Terminus Hotel, Cannon-street, E.C., on July 30, ab 

p. m.: 

After providing for debenture interest, payment of interim 
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dividend, and other ibems seb out in the revenue account, there 
remains, with the sum brought forward from last year, a balance 
of £24,688. 14s. 10d. "The directors propose to set aside the sum 
of £2 500 asa provision for doubtful debte, to place £12,000 to the 
reserve fund, to pay a dividend at the rate of 9 per cent. per 

the half-year, free of income tax, making, with the 
interim dividend in January last, 7 Jer cent. for the year, 
and to carry the balance, £3,729. 188. 11d., forward. With the 
above addition of £12,000 the reserve fund will now stand at 
£25,046. 9a. 9d. The directors propose to seb aside from this 
account a sum of £5,000 as a special contingency fund, to provide 
for any possible shrinkage in the value of investments, to write 
off £5,000 from the goodwill account, £5,000 from the patents 
account, and £3,000, balance of the coat of establishing the electric 
cooking department, carrying the balance, £7,046. 94. 9d., forward. 
The whole of the 21,902 shares offered for eubscription in July 
last year, were taken up, and the premiums bave been carried to 
the reserve fund. The Board have purchased an additional 
104 acres of freehold land adjoining the site of the new works. 
They nave 5 extended the main shop eee T 
whic now being equip with the necessary ery, an 
have also erected a detached pattern store. The business of the 
Company continues to p in a most satisfactory manner, and 
the order book is very full. The Chelmsford Electric Lighting 
Company have hitherto been occupying a portion of the old works 
at Chelmeford for a generating station ; a formal conveyance of 
the freehold, together with the plant and machinery therein, has 
now been made to the Company, thereby nominally increasing the 
investment in that undertaking, the full amount of which is set 
out in the accounts. The administration of that company has been 
thoroughly val Juin during the past year, and it ie believed 
that the resulte for the current year will show very considerable 
improvements. "This undertaking, which ie owned by Crompton 
and Co., Limited, is earning & moderate but steadily increasing 
revenue, and the directors are of opinion that this improvement 
will continue. In accordance with the articles of association, Mr. 
John Trotter retires from the Board of directors by rotation, but 
offers himself for re-election. The auditors, Messrs. J. H. Dunoan 
and Co., also offer themselves for re-election. 


STATEMENT OF LIABILITIES AND ASSETS, 

Dr. pev gius and Liabilities. | £ ad, 
Authorised ie: ue, 54,000 shares ab £3 each. .... 162,000 0 0 
Issued 54, 000 shares, £3 per share, called up ...... 162,000 0 0 

Lees calls in arrears ..... . . 777 0 0 

161 223 0 0 

5 per cent. first mortgage debentures .. 100,000 0 0 
Sundry HOOKS ......—........ "————— 0L 8060 E 7 
Debenture interest accrued  .................... —— 1208 6 8 
Doubtful debts and contingencies account..... ...... 855 18 4 
Unclaimed dividends ......... e —— b dass 52 7 1 
Reserve fund .. ...................-.. . 13,046 9 9 
Revenue account balance . 2 2 * 24,636 14 10 
| £352,388 16 3 

Cr. Property and Assets. E ad 
Freehold land and premises . 2 . 37.895 2 7 
Plant, tools, furniture, and fixtures............ —. wee ) 01560 4 8 
Stock-in-trade and work in pregrees ................ =- 95,459 16 3 
Trade debtors.................. CCC 74.024 0 3 
Chelmsford Electric Lighting Company investment 

in eharea and loans, and balance of account for 

work done, ete. ........ — PES m 38,607 9 6 
Invest mente in other companies .. ..... Vida vedo EE 1,659 10 O 
Cash and bankers and in office ........................... 14 296 10 0 
Patents accounb..... e . 10,956 3 0 
Electric cooking and heating department, cost of 

establishing. S VFC 3000 0 0 
Goodwill CC CTC - 15000 0 0 

£352 388 16 3 

De. Prorit AND Loss AccouwT., £ s.d. 
Trading expenses (steam and electric power, etc.). 20.245 6 1 
Administration and head office expenses, rente, etc. 10,395 1 8 
Repaire to buildings, plant, and machinery ......... 676 1 1 
Depreciation of plant and machinery, eto... - 4948 0 8 
Net profit to revenueaccount ......... AME REN PE dE 31 326 19 6 

£66 891 9 0 
Cr. 
Gross profit from trading account, pupils’ premiums, E erd. 
and dividen is on investmente ....... „ 66,891 9 
£66,891 9 0 
De. REVENUE ACCOUNT. £ a. d. 
Interest om debentures ..... ...... ........-. Voss ei veia os 4.791 13 4 
Interest on bankers’ advances ............... . ‘ 1,675 14 11 
Directore’, managing directors’, and other fees ... 2125 15 0 
Income tex, £192. 43. 21.; interim dividend, 
£3 034. 2s. 6d.; balance, £24,638. 14s 10d. ...... 27,863 1 6 
£36,456 4 9 
Cr. E ad. 
Balance from last year.... 5,129 5 3 
Net profit from profit and loss ac. . . 31, 326 19 6 
436,456 4 9 


EDISON AND SWAN UNITED ELECTRIC LIGHT. 


Directors : J. S. Forbes, Esq. (chairman); the Earl of Lichfield ; 
Major S. F. Page; J. W. Swan, Esq., F. R. S.; E. Villiers, 


W. P. J. Fawcus, Eeq. 
rt of the directors (with abstract of 


e 
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Seventeenth annual re 
accounts) for the year ending March 81, 1900, to be presented to 
the shareholders at the ordin ponera meeting to be held ab the 
Cannon-street Hotel, E.C., on July 31 ab 12 noon : 

The profit and loss account shows a credit balance of £43,388. 
ls. 5d. Providing for the interest upon the debenture stock, there 
remains a balance of £29,208, 11s. 11d. available for distribution. 
An interim divideod at the rate of 6 per cent. per anoum having 
already been paid in respect of the half.year ending December, 
1899, a further payment at the rate of 6 per cenb per annum for 
the second half is recommended, making the dividend for the book 
year 6 per cenb. per annum, the balance of £6,199. 18s. 5d. being 
carried forward. The issue of the £100,000 5 per cent. second 
debenture stock was duly made and fully subscribed. A quotation 
has been granted by the Stock Exchange. James Staats Forbes, 
Esq., and the Right Hon. the Earl of Lichfield retire by rotation 


from the Board, and offer themselves for re-election. Messrs. 
Welton, Jones, and Co, the auditors, offer themselves for 
re-election. 

Dr. PRorrT AND Loss Account. E s.d. 
Stock on hand July 1, 1899  .............. eene 160,161 0 9 
Wages, purchases, etc. ... ..e..sossesoscesessesssossesosee 272112 1 8 
Salaries, directors’ remuneration, eto. ................ - 19076 18 0 
T aprociation on plant, eto . 2. 13.936 10 10 
jS AP Yr. ET FFC 43,888 1 5 

£501,674 12 8 

Cr. l £ s.d 
Balance brought forward ............... — es. 10,5099 1 6 
Sale of lamps, fittings, te. . . wee 285,518 19 6 
Interest, ete. ........... ....... QUE YN e 3,908 8 0 
Stock on May 31, 1900....... CC 201,648 10 3 

£501,674 12 3 

Dr. ^ BALANCE SHEET. 

Share capital—17,139 A shares of £5 each, fully £ s.d 

IIC P o Lou Ax TRE 85,695 0 O0 
99,261 A shares. £5 each, £3 paid . ........ . 997783 0 0 

| 383,478 0 0 
23,664 B shares, £5 each, fully paid... . .. 117,820 0 0 
4 per cent. first debenture stock . .. 344.023 0 0 
5 per cent. second debenture stock .......... es, 47,566 8 4 
Sundry creditors and credit balances .................. 91,009 17 6 
Reserve fund (after deducting capital outlay for 

the year, £6,883. Os. 6d.)........... . . . .. 66,726 7 5 
Profit and loss, as per appropriation account, 

£43,388. le. 54.; less interim dividend, paid 

on Feb. 13, 1900, £11,501. 68. 9d. ; interest on 

debentare stock for six months, paid Deo, 31, 

1899, £6,880. 9a. 2d., £18,384. 153. 11d, ............ 25,003 5 6 

£1,075,620 18 9 


Cr. | 
Cost of establishing the business, good will, remain- £ 

ing patente, obc., as per last balance-sheeb......... 325,631 8 1 
Amount of B shares of this Company issued as 

per contra ————— e L1G, G20" 0 0 


Altrincham Electric Supply, Limited, shares, 


£23,346 ; ditto, 4 per cent. debentures, £17,300. 40 646 0 0 
Freehold and leasehold property ..... . 2.2... . 86557 8 8 
Stock (May 31) and planb. . . . . . . 327,751 5 9 
Sundry debtors and debit balances ................... — 143,959 10 11 
Investment National Telephone Company, Limited 15,500 
Cash at bankers and in hand....................... . 17.761 5 4 


£1,075,626 18 9 


EASTERN TELEGRAPH. 


The fifty-sixth balf - yearly ordinary general meeting of this 
Company was held last week ab Winchester House, E. C., the 
Marquis of Tweeddale presiding. 

The directors recommended the declaration of a final dividend 
on the ordinary stock for the year ended March 31, 1900, of 14 per 
cent., and a bonus of 2 per cent., making, with three previous 
payments on account, a total distribution of 7 per cent. for the 
year. Interest on mortgage debenture stock absorbed £27,590, 
and dividends on preference stock, £30,946. 

The Chairman, in moving the adoption of the report, said the 

revenue for the half-year was £543,684, showing a general 
increase from all important traffic centres, especially from South 
Africa, but India again showed a decrease, The tariff between 
the Colonies of South and Western Australia and Tasmania and 
Europe had been reduced from 4s. 9d. to 4s. per word on May 1 
last, with proportionate reductions for Government and Press 
telegrams. The agreement with the Australian Colonies also 
provided for future reductions under certain conditions to a 
minimum of 2a, 6d. per word. There would also be substantial 
reductions in the tariff between the contracting Colonies and 
South Africa when the new cables between Durban and Perth were 
opened. Negotiations were also going on with a view to & reduction 
in the taritf between Europe and India. 

Sir J, Wolfe Barry seconded the report, which was adopted, 
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ANGLO-AMERICAN TELEGRAPH. 


The report of this Company states that the total receipts from 
Jan. 1 to June 30, including the balance of £1,355 brought 
forward, amounted to £186 526. The traffic receipts show an 
increase of £982 as compared with the half-year ended Jane 30, 
1899. The total expenses for the half-year amount to £60,784. 
The directors have, before declaring the net profite, set apart 
£12,000 to the renewal fund, leaving a balance of £113,742. One 
quarterly interim dividend of 15s. per cent. on the ordinary 
stock, and of £1. 102. per cent. on the preferred stock, was paid 
on May 1, 1900, absorbing £52,500, and & second quarterly Kivi. 
dend of 15s. per cent. on the ordinary stock and £1. 10s. per cent. 
on the preferred stock, amounting to £52,500, will be paid on 
Aug. 1, 1900. A balance of £8,742 will be carried forward. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Blackburn. —The Corporation invite tenders for the supply and 
delivery of one traction switchboard, Tenders by Aug. 6. Details 
in our advertisement columna. 


Bradford.—The Corporation invite tenders for the works 
required in extension of the electricity works, Valley-road, 
Bradford. Tenders by Aug. 2. 


Belfast.—The Electricity Committee invite tenders for the 
supply and erection of an auxiliary feed-water heater with pipe 
connections. Tenders by Aug. 15. 


Stookpo:t.—The Tramways Committee invite tenders for 20 
double-deck tramcars, complete with electric equipment for over- 
head traction. Tenders by Aug. 31. 


Darlington. —The Corporation invite tenders for the supply and 
delivery of arc lamp posts and brackets. Tenders by 28th insb. 
Datails in our advertisement columns. 


Bradford. —The Guardians invite tendera for the installation of 
electric lighting at their union workhous:. Tenders by Aug. 13. 
Details in our advertisement columns. 


Halifax.—'Tenders are invited for mechanical stokers suitable 
for Babcock boilers. Particulars to be obtained from Borough 
Electrical Engineer, Foundry.street, Halifax. 


Rugby.—The Urban District Council invite tenders for taking 
a lease of their powers under the Ragby Electric Light Order, 
1898. Tendere by Aug. 1. Details in our advertisement columns. 


Salford.—The Corporation invite tenders for the supply 
delivery, and erection of lighting cables, tramway feeders, an 
street lighting. Tenders by Aug. 13. Details in our advertise. 
menb columns. : 

Barnes.—The Urban District Council invite tenders for the 
supply and erection of pipework, condensers, etc., and overhead 
travelling crane. "Tenders by Aug. 14. Details in our advertise- 
ment columns. 

Extension of Time.—The time for sending in offers for the 
whole or part of an electric generating machine for the Port Said 
lighthouses and the tools for the lighthouses’ workshop at 
Alexandria, Egypt, has been extended to Aug. 1. | 

Hapton.—Tenders are invited for the lighting of Hapton town- 
Bhip with 5 Sept. 1, 1900, to April 30, 1901. 
Endorsed tenders to be sent to Mr. Ed. O'Shaughnessy, clerk to 
Hapton Parish Council, 16, Hammond-terrace, P 
81et inst, Full particulare on application. 

Torquay.—The Corporation invite tenders for two water-tube 
boilers, with superheaters, two inductor alternators and Willans 
engines, pipework, surface condensers, etc., extension to high. 
tension switchboard, wattmeters, ete., and transformers, "Tenders 
by Aug. 6. Full details in our advertisement columns. 


Madrid.—The Spanish Government invite tenders, not later 
than Aug. 18, for the concession of a system of electric tramway 
lines in Barcelona. Sach particulars as have been received may 
be examined on personal application at the Commercial Depart- 
ment of the Foreign Office any day between 11 a.m. and 5 p.m. 


Russia.—Tenders are invited by the Russian Government not 
later than the 28th prox. for the telephone service of Warsaw, 
St. Petersburg, Moscow, Odessa, and Riga. Such particulars as 
have been received may be examined on personal application at 
the Commercial Department of the Foreign Officeany day between 
the hours of 11 a.m. and 5 p. m. 


Grays.—The Urban District Council invite tenders for the 
supply, delivery, and erection of the following work in connection 
with the electric lighting of the district : (Section A) two Lanca. 
shire boilers and pipework ; (B) two 100 kw. steam dynamos, with 
boosters and balancer; (C) fuel economiser ; (D) switchboard ; 
(E) battery; (F) travelling crane; (G) mains and street lamp 
fittings. Tenders by Aug. 9. 


London, W.—The Central Electric Supply Company invite 
tenders for the supply, delivery, and erection of (Specification 2A) 
dry-back marine boilers, 11ft. 6in. diameter and lift. long, gang- 
ways, feed and drain pipes, etc., complete, as required for each of 
three blocks of boilers. Each or all of the blocks can be tendered 
for, each block containing six boilers. Tenders are also to be sub. 
mitted for mechanical stokere, with the shafting and gearing for 
driving them, Alternative tenders are invited for (Specification 25) 


ibam, by 
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water-tube boilers as an alternative to the dry-back marine boilers, 
including the mountings, feed and drain pipes, etc. Copies of the 
specifications, with forms of tender, drawings, and general condi- 
tions, can be obtained from the General Manager, 19, Carnaby- 
street, Golden-equare, W., on payment ef £3. 3s., to be returned 
on receipt of a bona fide tender. Specifications and drawings can 
be seen at the office of Prof. Kennedy, 17, Victoria-street, S. W. 
Tenders, on the prescribed form, endorsed on the outside Electric 
Plant—Tender to No. — Specification,” must be sent to Mr. F. J. 
Walker, general manager, before 10 a.m. on Aug. 20. 


London, E.C.—Tenders are invited by the Pacific Cable Com- 
mittee on behalf of her Mejesty's Government and the Govern- 
ments of Canada, New South Wales, Victoria, New Zealand, and 
Queensland for the manufacture and laying in the Pacific Ocean 
of 8,272 nautical miles of telegraph cables between Vancoaver and 
Fanning Island, Fanning Island and Fiji, Fiji and Norfolk Iceland, 
Norfolk Island and New Zealand, Norfolk Island and Queens- 
land. Ib is proposed to divide the whole andertaking under three 
distinct contracte, for any one or more of which contractors ma 
tender. Each of these contracts will include a clause under whic 
the contractor guarantees the good electrical condition and work- 
ing order of the cables for 30 consecutive days after the comple- 
tion of the laying. A fourth contract is also proposed for survey- 
ing and sounding the whole route before the cables are leid. 
Forms of contract, epecification, and tender may be obtained of 
Messrs. Clark, Forde, and Taylor, 4, Great Wiuchester-street, 
E.C., at whose offices charts showing the proposed route of the 
cable and the positions where seoundings are to be taken may be 
inspected. The last day for the reception of tenders is Aug. 14. 
They must be enclosed in sealed covers, marked Tender for 
Pacific Cable," must be addressed to Meesre. Clark, Forde, and 
Taylor, 4, Great Winchester-street, E. C., and must be delivered 
by 12 noon on that day. 


RESULTS OF TENDERS: 


Bridgwater.—The Town Council have received the 5 
tenders for their electrical undertaking, of which those marked wit 
an asterisk have been accepted, su! ject to the approval of the Local 
Government Board: 

Section A.— Boilers. 


Babcock and Wilcox (own ))) 2 . .. 22,550 1 6 
Crompton and Co, (Babcock) ................. 2. 2383 0 0 
Stirling Boiler Company (water tube) seis gees 3,744 0 0 
Tinkers Limited (E-onomic) ..... .............. 2 ã . 5,567 0 O0 
Section B.—Engines. 
Genera! Electric Company (Reavell) .. .... 222 2,709 15 0 
Thames Ironworke (Reavell) ............. eee 2,905 0 0 
General Electric Company (Willans) ................. wee 2,944 15 0 
Suter (Helios) (Alley).......... "€ —— esse. 2,969 10 0 
Lancashire Dynamo Company (Alley) . . . „ 3, 048 0 0 
Lancashire Dynamo Company (Browett) .............. 5,088 0 0 
Parsons (C.] n) . . m e.» 3 092 0 0 
Lancashire Dynamo Company (Willens) 0 5,098 0 0 
Thames Electrical Engineering Company (Allen) ... 3.113 0 0 
Thames Electrical Engineering Company (Willans).. 3,185 0 0 
Lancashire Dynamo Company (Belliss) ). . „ 3 808 0 0 
T. Parker (Willans) ....... e ee nsus . 3.355 0 0 
Brush Company (Willans)................ . . . 8,570 10 0 
Electric Construction Oompany (Reavell) .. .. ......... 8.582 0 0 
Olayton and Co. (own) n 8,434 0 0 
Crompton (Willens . . 3.443 0 0 
Scott and Mountain (ow nnd 22 5,520 0 0 
J. Fowler (Reave ll) 3.587 0 0 
British Schuckert Company (Browett) .. ........... ... 8.580 0 0 
Mather and Platt (Willans) .................. 0 ese . 5683 0 0 
Electric Oonstruction Company (Willan )............... 3 590 0 0 
Mather and Platt (Browett) ............. . ã 5,648 0 0 
We H. Allen % ³ 8,674 0 0 
Electric Construction Company (Belliss) )) 5682 0 0. 
Ashton and Frost (Willams) ........... .. eene 4,800 0 0 
Mather aud Platt (B:lliss) bb ̃ . 5855 0 0 
Siemens (Willanss i m rennen 8,885 0 0 
Section O. — Switchboard, 
Evered and Co. ... ....... —Á P -—" dia 458 0 0 
Williamson and Joseph ................ ã sosoo ; 514 0 0 
Hodgson-Wright* .. ...ccccccssssceee 2. (dp ke EXER ES 638 0 0 
Lea and Warren . e 5642 0 0 
Brook, Hirst, and Coo eene T 561 0 0 
General Electric Company........... . ã . . . m 575 0 0 
/// ²˙ —-ꝛ-ſ— c VEI V ES Hos du vau — 675 0 0 
bip "D 620 0 0 
,,,. yy E E T 639 0 0 
Pe O: Inno we Om 674 3 0 
Olayton and Cow ẽ 678 5 0 
Goemptooeeßßnßss ocio JA TUE pA einen 698 0 0 
bill AME ⁵ùV 8 707 0 0 
Mechan and BSop.................. cese q” . 840 0 0 
Siemen es. FCC 940 0 0 
Sectiou D. — Mains. 
Western Electric Cumpany® ............ cecsceceees enne 830119 5 
St. Helens Cable Compaud¶gn eere 9.579 5 8 
16ö⁰uꝝ ũ TTE 957 2 3 
Callender Cable Company 9,951 18 0 
Anf“, O a Vos EU OI RSEE . DI DS 10.844 19 11 
Siemens. F 10,915 4 114 
%%% xy deve stu an necu dia turi 11,311 15 0 
HE ⁵ĩᷣͥ ð d 8 11,442 0 2 
British Iusulated Wire Comy any. — . 11564 0 0 


Section F.—Accumulato 

Hart Accumulator Company n. . . 966 0 0 
quane —— . . 41,156 0 0 
Tudor Accumulator Company ..... € À Seve 1,265 0 0 
E. P. S. Company .......... eee 1 1,359 0 0 
Chloride Storage Company . ã . . 1402 0 0 
D. P. Battery Company. . . . . 2. 1,446 0 0 

Section G.—Oranes. T QE. 
Chatteris Engine Company) q . e i 143 10 0 
Oarrick and Ritchie e 149 0 0 
Mather aud Plat kt Z᷑ n 155 0 0 
N Garti ð U !“ e 158 0 0 
168 0 


FJ BDeBCOr - Les õͤõͤ 868 0 
Section E, dealing with meters, has been deferred for the present. 
Beckenham.—The Council have been recommended to accept 

the following tenders: For the institute—lead-covered cables, 

R. Dawson, £240. 13s. 5d.; for the baths—conduit system, 

Tamplin and Makovski, £27. 4s. 


BUSINESS NOTES. 


TRACTION. 


Lancaster. —The Tramways Committee have reported in favour 
of the overhead trolley system of tramways. | . 

North Staffordshire Tramways Co. —A general meeting of this 
Company is to be held at Donington House, W. C., on Aug. 2. | 

Paisley.—The Town Council have decided to recommit their 
Tramways Bill, which was recently thrown out by a committee 
of the House of Commons. 

London County Council Trams.—The Chelsea Vestry intends, 
we understand, to oppose the pro tramway from Blackfriars 
to Putney. The line would pass along the Chelsea Embankment. 

Kirkcaldy.—Prof. Kennedy has lately made several visite to 
Kirkcaldy with regard to the arrangements in connection with the 
tramways, the line of the route receiving his special attention. 
From the preliminaries already receiving attention, ib is evident 
that no time is to be lost in inaugurating the system, 

Kingsten.—Thoe Light Railway Commiseioners sat on the 23rd 
insb. at Kingston, sud, after hearing the opposition offered by the 
local authorities and the Surrey County Council, intimated that 
they could not see their way to grant the order applied for by the 
British Electric Traction Company to construct electric tramways 
in the district. 

Bournemouth.—Afber considering the report on the electric 
tramways, presented by Messrs. Lacey, Clirehugh, and Sillar, the 
Corporation have decided to adopt the system suggested and to 
apply for a provisional order for this purpose. The estimated cost 
of the system is £166,500, and the scheme of electric lighting in 

connection with the tramways is estimated at £11,640, 

Morecambe.—4À scheme is being promoted by Mr. John Gardner, 
of Morecambe. for the provision of an electric tramway from 
Lancaster to the West End of Morecambe. Ab present the West 
End is not particularly easy of access by either train or tram from 
Lancaster. The electrically-propelled trame will, it is estimated, 
accomplish the journey to Lancaster in a quarter of an hour. 

Devonport.—The gib n Council have decided to compulsorily 
acquire the lines of the Plymouth, Stonehouse, and Devonport 
Company. They propose to lease the tramways to the company 
for 21 years, the company to take the current for driving the trams 
from the Corporation. "The Corporation can use the trolley posts 
also for electric lighting. Practically the whole of the tramways 
are to be relaid. 

Bristol Tramways and Carriage Co.—The directors have 
declared an interim dividend to June 30 last at the rate of 74 per 
cent. per annum, payable on Aug. 4 po: againsb 7 per cent. for 
the corresponding period. The total receipte of the Company for 
the half-year have been £74 991, against £72,396, an increase of 
£2,595 over the corresponding period, whilsb the number of 
passengers carried was 12,061,613, agalnet 11,408,683, or an 
increase of 652 930. | 

Giasgow.—Sir Lewis M'Iver, in stating that the committee 
dealing with the Glasgow Districb Tramways Bill found the 
preamble not proved, informed those present that the commibtee 
desired to pub on record that, in their view, the original scheme 
was a one, and calculated to be of much service to the 
district, but it had been so mutilated and loaded with conditions, 
by conflicting interests, and the excessive demande of several 
local bodies, that ib appeared to the committee to be wholly 


unworkable. 

Calcutta. — We are informed that the Klein ai ga 
Company, of Manchester, have recently received through Messrs, 
Dick, Kerr, and Co., the contractors for the Calcutta electric 
tramways, an order for a Klein’s condensing plant with patent 
fan draught cooling tower. The plant is designed to condense the 
exhaust steam from engines of about 2,000 h. p., and consists of a 
surface condenser with Edward’s air-pumps and motor-driven 
circalating pumps. The cooling tower is. of the latest type, 
specially desigoed for giving the highest efficiency in hot climates, 


Dundee.— At a meeting of the Tramway Committee of the 
Town Council last week reports were submitted from General 
Yorke and Mr. Trotter, Board of Trade inspectors, on the elec- 
trical car service, and these were considered favourable. In his 
reporb General Yorke suggested that for the purpose of preventing 
accidente the life-guards and the cars should be improved, while 
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Mr. Trotter stated that the electrical system was entirely satis- 
factory. An instruction was given to the tramway ma r to 
communicate with the builders of the cars with the object of 
having the guards improved. | 

Central London Railway.—This line is to be opened for public 
traffic on Monday next, the trains commencing running from 
Shepherd's Bush at 5.15 a.m. and from the Bank ab 5.20 a.m., 


stopping ab all stations except Bond-street, the opening of which 


is temporarily deferred. The fares up to 7.30 a.m. will be 2d. 
return any distance, and from 7.30 a.m. to 12 p.m. 2d. single any 
distance. The tenth ordinary general meeting of the company 
will be held at the Holborn Restaurant on Aug. 8, at 12 noon, to 
receive the report cf the directors and statement of accounta for 
the half-year ending June 30, 1900. 

Bolton.—A meeting of the Tramways Committee of the Cor- 
poration was held last week, when the reports for the working 
of the tramways were considered. The committee ultimately 
approved of the '' town circle” system proposed in the report of 
the treffic manager, Mr. H. England, subject to the approval of 
the General Purposes Committee, a special meeting of which is to 
be summoned, Mr. England's report shows in whab way the tram 
service could be made better by means of different starting places 
and connections. By means of the scheme he proposes, the fares 
would be considerably reduced on most of the lines. 


Govan.—A memorandum has been forwarded to the Burgh 
Commissioners asking that in the proposed system of electric trac. 
tion the overhead trolley wire should be placed ata clear height 
of 23fb. from the ground, instead of the 21ft. 6in. new proposed. 
This is to enable tall loads to pass along the streets. Io is, how- 
ever, expected that the side pole arrangement will be adopted in 
Govan. This will allow one side of the street to be entirely free. 


At the junction of the side streets and the main thoroughfare the 


wires will probably be so constructed thab they may be taken 
down, an arrangement that will also be in use at the entrance to 
the docks, | i 

Durham.—Ab the quarterly meeting of the County Council the 
County Surveyor reported that the electric traction company had 
applied for powers to lay a light railway from a point 83 yards 
north-west of the junction of Croesgate and the North-road, 
Durham. to Meadowfield. The railway would be a single line 
of 4ft. 84in. gauge. The eurveyor’s recommendation that the 
promoters should widen, ab their own cost, the Stone Bridge 
and Langley Bridge, and that the roadway abt several parts outside 
the city should be widened, was adopted. The way, ib was 
stated, could be worked by steam or electricity, and might be used 
for the conveyance of passengers, goods, minerals, parcels, or 
animals. N 

Bath.—At a meeting of the Urban Sanitary Authority last week 
the following resolution was adopted: That, in accordance with 
the agreement with Sir James STRN and Leopold Hirsch, 
adopted by the Council ab a meeting held on May 15 last, the 
Council do hereby approve of the 1 now being made to 
the Light Railway Commissioners by the Council, jointly with 
theee parties, authorising the construction of light railways under 


the provisions of the Light Railways Act of 1896, upon the routes 


mentioned in such agreement, and conditions contained in such 
agreement, and that the seal of the Council be affixed to all docu- 
ments necessary bo carry this resolution into effect," The tram- 
ways referred to are to be electrical. 

Newoastlo.—Àb a meeting of the New Tramways General Pur. 
poses Committee held on Tuesday last to consider what fares 
should be char on the new tramway system of the city, the 
committee divided the whole of the route into sections of bwo- 
thirds of a mile, for which a charge of jd. was fixed. It was 


proposed to recommend the Council to sanction the erection of 
galvanised iron car-sheds on ground adjoining the site of the new 


car-shede in Shields-road. The estimated cosb of these proposed 
sheds, which will provide standage for 40 cars, is £4,000. Ib 
was aleo proposed to have stopping stations at all the less con- 
gested parts of the route. The cars, as on other electrical systeme, 
will be only stopped at these fixed pointe for the taking up and 
the alighting of passengers. | 

Wrexham,—Ab a special meeting of the General Purposes 
Committee of the Town Council the chairman read a notice from 
Mesers. Evan Morris and Co., on behalf of the Drake and Gorham 
Electric Traction Power Company, stating that ib was their inten- 
tion to apply for an extension of time for 12 months from Aug. 1 
nexb for the commencement of the electric tramways in the 
borough, and for an extension of a further 12 months for the com- 

letion of the work, and asking if the Council had any objection. 

he Council decided that the time asked for be allowed, but 
informed the company that they had a very etrong objection to 
the action of the applicante, and any further application of a 
similar kind would be most strongly opposed, as the Council had 
gone to considerable expense with regard to the provision of 
machinery to supply them with electricity, which would be lying 
idle for come months in consequence, 


Liver pool,—On Tuesday afternoon last in Liverpool, one of the 
overhead wires on the Liverpool tramways, at the junction of 
Dale-street and the Old Haymarket snapped, and a serious inter - 
ruption of the tram service took place. A breakdown gang from 
the Corporation works was soon on the scene, and the wires were 
raised from the ground and connected temporarily. Mr. Pugh, 
the traffic manager, was quickly in attendance, and he speedily 
got rid of the congestion of traffic. Another incident of a 
somewhat alarming character also occurred on Tueeday in 
Renshaw-street. As one of the cars was proceeding down the : 
street, the trolley became detached from the wire and came in 
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contact with the cross stay attached to the street pole. The 
tubing of the trolley arm was torn away, with the reeult that 
it could not be used and the car had to await the arrival of the 
succeeding tram to assist ib to a less crowded thoroughfare, 
whence it was removed by the electrical staff of the Corporation. 


LIGHTING AND GENERAL, 


Maryport.—The Urban District Council have succeeded in 
obtaining an electric lighting order. 

Dover.—The Town Council have decided to again light the 
Granville Gardena with electricity instead of gas. 

Lancaster.—The Town Council have decided to increase the 
cost of current per unit in consequence of the increased cost of 
coal. 

Bournemouth.—The Town Council have decided to provide an 
extra circuit in the town for four arc lamps, ab an estimated cosb 
of £150. 

Llandudno —The Local Government Board have sanctioned a 
loan by the Urban District Council of £12,222 for electrio lighting 
purposes. 

Bath. — The proposed decrease in the price for electrical energy 
has been suspended by the Corporation until the cóst of coal is 
nob 8o great. | 

Chester.— The Electric Lighting Committee have decided to 
fix an electric radiator in a suitable room in the town hall by way 
of experiment and for exhibition. | 

Rochdale.—The electricity works of the Rochdale Corporation 
are, we gather, almost ready to start work, and are expected to 
give supply about the beginning of September. . 

Penistone. — The Board of Guardians are to receive a deputation 
on Aug. 9 from the Urban District Council in order to discuss the 
question of electric lighting in the Penistone district. 

Uzbridge. —The Rural District Council have given their consent 
to the granting of a provisional order to the Northwood Electric 
Rhe and Power Company to supply electricity in the district of 

uislip. . l 

Tewkesbury. —The Town Council have received notice from the 
North British Electricity Supply Company of their intention 
to apply for a provisional order to supply electric light in 
Tewkesbury. 

City of London Electric Lighting Co.—We are informed that 
Mr. J. B. Braithwaite, jan., of 27, Austinfriars, E.C., and Mr. 
H. S. Leon, J. P., of Bletchley, have been elected to seats on the 
Board of this Compeny. 

Wellington —The Urban District Council have received a lebter 
from the English Industrial Company, Limited, notifying their 
intention to apply for a provisional order to supply electricity 
within the Council’s area. 

Luten. — Messrs, Garrett and Co., of Dunstable, have informed 
the Rural District Council of their intention to apply for a pro- 
visional order for the supply of electrical energy in Houghton 
Regis and Upper Wesb street. 

Compagnie Generale de Traction (of Paris).—The directors 
have called up the remaining 75fr. per share upon their new issue 
of 100,000 shares, for payment on or before the 9th prox., with 
Mesere. Henrotte Fils et Cie., Paris. 

Wombwell. —The District Council have received a notice from 
the North British Electricity Supply Company of their intention 
to apply for a provisional order to supply electric energy for public 
and private use in the Council’s district. 

Abersychan.—At a meeting of the Urban District Council last 
week ib was euggested, in consequence of a dispute with the gas 
company, that figures respecting the relative costs of electric 
lighting and gas lighting should be obtained. 

Kensington.—The recommendation of the Special Electric 
Lighting Committee of the Board of Guardians, that the work- 
house, infirmary, and offices in the Marloee-road be lighted with 
the electric light, has been referred to committee. 

Cockermouth.—The Urban Districb Council have received a 
notice from the North British Electric Company of their intention 
to apply for a provisional order for electric lighting in the Cocker- 
mouth district. The matter was referred to a committee. 

Removal.—Io consequence of the growth of their business, 
Messre. Babcock and Wilcox, Limited, have removed from 147, 
8 Victoria-street to more commodious offices ab Oriel House, 

arringdon street, E. C., where all communications should be 
addressed. 

Aspatria.—Ab the monthly meeting of the Urban District 
Council, the Clerk reported that formal notice had been received 
from the North British Electtic Supply Company of their inten- 
tion to apply for a provisional order to supply electrio light within 
the Council’s district. 

Cuuen.—A*t the monthly meeting of the Town Council a letter 
was read from the North British Electricity Supply Company, 
statiog their intention to apply for a provisional order to authorise 
the company to supply 
purposes in the burgh. 

Glasgew.— At a meeting of the Corporation on Monday ib was 
agreed that the rcmit to the Joint Committee on Electric Works 
be extended to enable the committee to consider and make a 
recommendation regarding the electric lighting of streets from 
cenbre poles and span wires. 

Shildon.—The Urban Districb Council have received a notice 
from the Northern Counties Electric Supply Company of their 


ectrical energy for public or private 


intention to apply for a provisional order to supply the electric 
lighting of the Shildons. The matter has been referred to the 
Electric Lighting Committees. | 

London Gazette.—A first and final dividend of 153. 54d per £ 
has been declared re the Chitty Dynamo and Motor Company, 
Limited, 4, Hythe-road, Willesden, London payable on any day 
(except Saturday) between 11 and 2 ab official receiver's offices, 
33, Carey-street, Lincoln’s-inn, W.C. 

Shrewabury.—The recommendation of the Water and Lighting 
Committee, that the eeven lamps now in use in Dog pole be lit by 
incandescent electric light in substitution for gas, has been adopted 
by the Town Council. The estimated cost of adapting the seven 
lamps, including laying the cable and all fixing, is £45. 


Electrical Standardising, Testing, and Training Institution. 
As a result of the recent scholarship examinations, the following 
awards have been made by the board of control of the above 
institution: Mr. F. E. Berry, Wellingborough School, Maxwell 
Scholarship, value 50 guineas, tenable for two years; and Mr. 
A. W. Scrooby, of Danheved College, a prize value 20 guineas. 


Stock Exchange.—The Stuck Exchange Committee has ordered 
the undermentionol securities to be quoted in the official list: 
Babcock and Wilcox, Limited—440 000 ordinary shares of £1 each 
fully paid, Nos. 1 to 440,000; and 100,000 6 per cent. cumulative 
preference shares of £1 each fully paid, Nos. 1 to 100,000, in lieu 
of the ordinary and preference shares of old company now quoted. 
Westminster Electric Supply Corporation, Limited—further issue 
105 N ordinary shares of £5 each £2. 103. paid, Nos. 80,001 to 

Fatal Boiler Explosion.—We gather that on Wednesday after- 
noon an explosion occurred on the premises of the Crystal Palace 
District Electric Supply Company at Springfield road, Upper 
Sydenham. The great boiler burst and wrecked two large build- 
ings. Ab the time of the explosion five men were working in the 
place, and one of these, named William James Philbrook, was 
instantly killed. Two other men were found to have been severely 
injured. The explosion was followed by a fire, which before being 
put out damaged some of the surrounding buildings. 

Charing Cross and Strand Electricity Supply Co.—The direc- 
tors of the Charing Cross and Strand Electricity Supply Corpora- 
tion, Limited, have, after providing for debenture and other 
interest and dividend on preference sharee, declared an interim 
dividend ab the rate of 84 per cent. per annum for the half-year 
ending June 30, 1900, and carry forward £10,508. The interim 
dividend for the corresponding period of the year 1599 was at the 
rate of 8 per cent, per annum, with a carry forward of £8,300. 
The lamps connected during the past half-year have amounted to 
the equivalent of 24 242 8 C. p. lamps. id 

"New Lamps for Oid."—The Renewable Electric Lamp Co n- 
pany, Limited, of Branswick-place, City-road, N., announces th +b 
the equipment of the factory and the preparations for the supply 
of their patent renewable lampe of any candle power, from eigh» 
to fifty candlee, are now completed, and the company are in a 
position to supply in large quantities. All old lamps, burnt out 
or having become dull, will be continuously exchanged for new 
ones at half the original cost, providing the glass bulbs are not 
broken. The present prices for the lamps are as follows: lamps 
for 100 to 110 volte, 8 c.p. to 16 c. p., first lamp 1s., afterwarda 
6d. each; lamps for 150 ditto, ls. 3d. and 74d.; and lampe for 
200 to 230 dibto, 1a. 6d. and 9d. 

Parliament.—In the House of Lords on Thursday week the 
Taunton Corporation, Coventry Ccrporation, Hastings Corpora- 
tion, Alexandra Park, and onapo Corporation Bills were read 
a second time. The Sunderland Corporation, Great Northern 
Railway, Midland Railway, South. Eastern Metropolitan Tramways, 
and Portland Urban District Gas Bills were read the third time ; 
and in the House of Commons the Dearne Valley Railway Bill, 
Glyncorrwg Urban District Council Gas Bill, London Sea. Weiter 
Supply Bill, and Whitechapel and Bow Railway Bill were reat a 
third time. The Workington Railways and Docks Bill was read 
a second time, and the London, Walthamstow, and Epping Forest 
Railway Bill was withdrawn. In the House of Lords on Friday 
the Durham (County of) Electric Power Supply Bill and the 
Lancashire Electric Power Bill were read a second time, The 
Midland Great Western Railway of Ireland Bill was read a third 
time and paseed. In the House of Commons the Great Grimaby 
Streeb Tramways Bill and Mersey Railway Bill were read a third 
time. In the House of Lords on Monday the South Wales 
Electrical Power Distribution Bill and the Shannon Water and 
Electric Power Bill were read a second time, and the following 
Bills a third time: South Metropolitan Gas, London and South- 
Western Railway, Aberdeen Corporation Tramways, and Great 
Western Railway. In the House of Commons the London, 
Walthamstow, and Epping Forest Railway (Abandonment) Bill 
was read a third bime. The Crystal Palace Company Bill was 
read a second time, and the Brompton and Piccadilly-circus Rail- 
way Bill was withdrawn. On Tuesday in the House of Lords the 
North Metropolitan Electric Power Supply Bill was read a second 
time, and the London and North. Western Railway and Black pool, 
St. Annes, and Lytham Tramways Bills a third time. In the 
Houee of Commons the Lords’ amendments to the parsley Corpo- 
ration Bill were agreed to, and the Lords’ amendments to the Great 
Northern Railway Bill and the Mid'and Railway Bill were 4 
to. The Rotherham Corporation aud tbe Motherwell and al 
Railway Bills were read a third time. In the House of Commone 
on Wednesday bhe Lords’ amendments to the South-Eastern 
Metropolitan Tramways Bill and the Portland Urban District Gas 
Bill were agreed to, and the Liverpool Overhead Railway Bil] wag 
read a third time, 
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Chichester.—At a meeting of the Town Council last Friday 
with respect to the provisional order for eleetric lighting owned 
by the Corporation, ib was decided to apply to the al Govern- 
ment B for a further extension of two years in order that the 
Council might further consider the matter. 


Balford.—We are informed that the new Corporation electric 
lighting stat ion building is now on a very fair way to completion. The 
building is to contain plant to the extent of 10,000 h. p., and will 
supply current for both lighting and traction. The plant is 
expected to be ready to work next January. 


Cupar Fife.—Ab a meeting ef the Town Council last week a 
letter was read from the Electrical Supply Company intimating 
their intention to apply for a provisional order to supply electrical 
energy within the area of the burgh. The letter was remitted to 
the Lighting Committee to watch the course of procedure and 
report to the Council. 


New Company.—The Brockie Pell Arc Lamp, Limited. has been 
registered with a capital of £80,000 in £1 shares. Ite object is to 
adopt an agreement with the Brockie-Pell Arc Lamp, Limited 
(registered in 1896), and to carry on the business of manufacturers 
of and dealers in electric arc lamps, electric incandescent lamps, 
and electrical appliances, ete. | l 


Edinburgh. —The Faculty of Advocates have decided to intro- 
duce the electric light into the advocates’ library. The work is 
to be started ab once, so that by the end of August the new 
illuminant will be in working order. The lighting of this fine 
library is entirely artificial, and electricity should much improve 
the preeent condition of things. 


Ham.—At last week's meeting of the Districb Council letters 
were read from the Twickenham and Teddington Electric Supply 
Company and the Richmond (Surrey) Electric Lighting Company, 
giving notice of their intention to apply for provisional orders for 
electric lighting within the district of Ham. The letters were 
referred to the Highways Committee. | 


Monmouth.—Mr. E. A. Sandford Fawcett held an enquiry ab 
the Shire Hall, Monmouth, lasb week respecting an application by 
the Corporation for power to borrow £28,000 as a supplementery 
loan for the purpose of completing the combined scheme for 
drainage and electrico light in the borough. The money is required 
owing to the estimates being deficient. 

Newbury.—The Corporation having received a notice from 
Edmundeon’s Electricity Corporation, Limited, on behalf of the 
Urban Electric Supply Company, Limited, of their intention to 
apply for a provisional order for electric lighting in the borough, 
have decided that the question of the electric lighting of the 
borough ehall be considered by the whole Council. 

Birmingham.—The City Council on Tuesday unanimously 
decided to acquire the site of the old hospital in Summer lane, 
containing about 19,409 square yards, with the buildings thereon, 
and the canal basins, for the purpose of a central generating and 
distributing station, ab a cost of £23,000, and to instruct the town 
clerk to have the property daly conveyed to the Corporation. 

Our Cables.—It was announced in the House of Commons on 
Monday that the Departmental Committee which is to enquire 
into the working of the cable systems in the Empire will consist 
of Lord Balfour of Burleigh (chairman), representing the Board of 
Trade; Mr. Hanbury, financial sscretary to the Treasury ; and 
an under-secretary from the India and Colonial Offices and 
Admiralty. 

Explosion.—An explosion occurred lasb week in a manhole at 
the corner of Queen · street and St. Vincent-place, Glasgow, used 
in connection with the Corporation electric light installation. 
Gas had collected in the manhole through a leakage in some of 
the mains, and it is supposed that the explosion was caused by an 
electric spark. The cover of the manhole was blown off, but no 
one was injared. | 

Willesden.—The scheme for electric lighting and traction 
designed by Mr. Ruthven Murray, which we mentioned in our 
issue of the 13bh inst., was on Tuesday last unanimously 1 
by the District Council. A loan of £143,624 is to be applied for 
immediately for the lighting works, while it is proposed to promote 
a Bill in Parliament to authorise the construction of the tramways 
ab an expenditure of £53,247. 

County of London and Brush Co. —The directors of the County 
of London and Brush Provincial Electric Lighting Company. 
Limited, have declared an interim dividend on the preference 
shares ab the rate of 6 per cent. per annum for the half-year ended 
30th ult., and an interim dividend on the ordinary shares for the 
same period ab the rate of 4 per cent. per annum, both payable 
15th prox. The transfer books and the register of members will 
be closed from 6th to 15th prox. inclusive. 

Belfast.— At a meeting of the Electric Lighting Commibtee last 
week, the engineer submitted a report for the six months ended 
June 30, 1900, showing 351,641 units sold for half-year, as against 
244,589 for the corresponding period of last year, equal to an 
increase of 44 per cent., the current sold for motor pu being 
16 per cent. of the total, or an increase of 85 per cent. over the 
motor current sold during the corresponding period of last year. 
This is probably due to the facilities which the committee gave 
for the hiring out of motors. 

Change of Address.— We are informed by the Blackman Venti- 
lating Company, Limited, that in consequence of the growth of 
their business they are now removing their central offices to their 
works ab 443, Holloway-road, London, N., so as to concentrate 
management and staff for the 9 and more effective dispatch 
of business to the benefit of all concerned. Their engineer repre- 
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sentatives for the London district, however, remain at and work 
from their City address, 63, Fore-street, E. C., bub correspondence 
should be addreesed to Holloway-road. 

Croydon. —At last week's meeting of the Rural District Council 
the Couledon and Sanderstead Drainage Committee reported that 
the clerk had submitted a plan illustrating a proposal for the Cor- 
poration of Croydon to supply a portion of Sanderstead with 
electric light. The Corporation bad not agreed to do it, but 
desired to ascertain the views of the District Council thereon. 
The Council said they had no objection to the Corporation carry- 
ing the electric light into the parish provided that they had power 
to take over the light if they wished to do so. 

Poplar.—Last week the Vestry adopted a recommendation to 
place 15 arc light columns in tbe East India Dock-road, at an 
estimated cost of £636 ; that five other arc light columnas be also 
placed in the parish, at s cost of £250; and thao 25 prepayment 
meters be obtained on approval for three months, to be purchased 
if satisfactory. Mr. T. Roles, of Leicester, was aleo elected to the 
position of chief assistanb in the generating department. It was 
also resolved to refer to the Works Committee tbe question of 
lighting the Board's offices and premises by electricity. | 

London County Council —ÀAt the meeting of the London 
County Council on Tuesday ib was agreed to lend the Battersea 
Vestry £14,000 for electric lighting purposes, and the Shoreditch 
Vestry £30,000 also for a similar purpose. In connection with the 
electric lighting of the Victoria-embankment the Highways Com- 
mittee repor that ib was neoeerary in connection with the 
electric light installation that a subway should be constructed 
between the generating station, whieh was in course of erection, 
and the Victoria-embankment subway. The offer of Mr. 8. 
Kavanagh to do the work for £330 was accepted. 

Bradford.— On Friday last Mr. G. W. Willcocks, one of the 
inspecbors for the Local Government Board, held an enquiry into 
the application of the City Council for permission to borrow a sum 
of £56,000 for the purposes of the extension of the city eleotrioity 
works, The amount asked for was £5,100 for extension of the 
buildings and the remainder for machinery, the principal items 
being: four water-tube boilers, with mechanical stokers, eto., 
brickwork, and foundations, £8,560; 2,000 h.p. engines and 
dynamos, £9,500; cooling towers, fans, pumps, and piping, 
£6,000 ; battery, £3,000 ; maius, £15,000 ; and meters, £4,500. 


Chiswick.—The offer of the Aberystwyth and Chiswick Elec 
tricity Supply Corporation, Limited, to wire the new Council 
offices free of charge to the Couneil, the installation remaining the 
property of the Corporation for 10 years, after whieh it becomes 
the property of the Council, in consideration of the Council agree- 
ing to take current from the corporation for 10 years at the uniform 
rate of 61. per unit, and undertaking not to use in the Council's 
offices any other form of illuminant during that period, has been 
accepted, subject to a proviso that in the event of the charge for 
electricity being made less than 6d. per unib to any other consumer 
in the district, the rate charged to the Council shall be similarly 
reduced. 

Notting Hill Electric Lighting Co.— The directors have issued 
a circular to the sbareholders intimating that the directors have 
decided that the method of raising the £100,000 new capital which 
will best serve the general interests of the Company, and at the 
same time afford due proportionate advantage to each class of 
shareholders, will be by the iesue ad present of £22,000 in 2,200 
ordinary shares at £12 each to the existing shareholders in the 
following proportions: 1,100 to the holders of the 9,450 ordinary 
and ordinary preference shares, a proportion of about one for every 
nine, and 1,100 to the holders of the 550 founders' shares in the 

roportion of two for every one. An 55 meeting will 
held in London on Aug. 1 to confirm the propoeal. 

Personal.—On the occasion of the departure of Mr. W. J. 
Leeming from the Blackburn Corporation electricity works for 
the purpose of taking up the position of assistant engineer to the 
electricity department of Baxton, he was preeented with a 
travelling bag, combined silver sovereign case and matchbox, 
meerschaum pipe, ete, by the staff and workmen of the elec- 
tricity department. Mr. Giles, the chief engineer, made the 

resentation, and hoped Mr. Leeming would be as successful in 

is new ition as he had been at Blackurn.—Mr. Robert 
Hammond, M. I. C. E., M. I. E. E., ete, has been appointed elec- 
trical engineer to the Mansfield Corporation in connection with 
the establishment of the municipal electricity and refuse 
destructor undertakings. 

Pwiiheli.—The Town Council have received a letter from 
Messrs. Bennett and Ward-Thomas, of Manchester, offering to 
pur the electric lightiog provisional order obteined by the 

rporation, The terms offered are to reimburse the Council the 
coat of order up to £400; the order to be transferred on a lease for 
10, 20, 30, and 42 years; if the Council decide to take over the 
undertaking at the end of 10, 20, or 30 years, they must pay the 
company the tatal capital outlay, plus 24 per cent. for 10 years on 
the same; the company are to charge per unit a price equivalent 
to gas at 1s. 9d. por 1 000ft. for publio lighting, and a price 
equivalent to 3s. 6d. per 1,000ft. for private lighting. The light. 
ing company would aleo undertake to work existing Corporation 
tramways at 50 per cent. of the revenue, The consideration of the 
matter was deferred for a week. 

New Iesue.—' The Electric and General Investmenb Company, 
Limited, offera for subscription 19,370 5 per cent. cumulative 
preference shares of £5 each at par of the Dudley, Stourbridge, 
and District Electric Traction Company, Limited. This Compan 
has an authorised share capital of £200,000, divided into 20,000 


‘preference and 20,000 ordinary shares of £5 each, of which 630 
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reference and the whole of the ordinary shares have been issued. Other Charges. 
The Company owes the British Electrie Traction Company under | Insurance ...... ...............-. —— - 94 4 8 
various construction contracts a balance of £62,750, and ib is | Discount................ V 8 710 
estimated that the further capital required to complete the works | Testing and certification of meters... 6111 3 
and discharge the remaining obligations under the various orders | Costs and stamp duty obtaining loan 
and contracts will be about £110,000. By the present issue of of £2,560............. 5 e 17 19 0 
shares a capital of £96,850 will be provided, and the directors pro. | Investment expeneees . . 16 6 9 
to ralee the balance of capital when required by an issue of | Miscellaneounͤn . . 3 4 0 
e 201 13 6 
Glasgow. The accounts of the Glasgow Corporation electricity 
department for the year ended May 31 show that the revenue 14,385 11 3 
amounted to £59, 762, of which £55,470 was from the sale of current | Balance carried to neb revenue accounb............... 16.325 4 7 
r meter, and £4,201 from the watching and lighting department 
or lighting the streets. Compared with the previous year there £30,660 15 10 
is an increase of £15 620. The expenditure for the year was Cr. 
£38,181, leaving a balance of £21,580 to be carried to profit and | Sale of current per meter, ab 61. and 2jd. per £ s. d. 
loss account. In the previous year the balance was £12,607. The] B. T. U. . . . e EN 2. —.—. .. 20,090 17 10 
borrowing powers sanctioned by the Secretary for Scotland amounte Ditto at 4d. ................. 6 vas TR 8 1,179 18 1 
to £700,000, and £628,500 has been borrowed. Of this amount —$ 
£11,500 has been repaid, leaving borrowing powers to be executed f 27.775 15 1 
to the amount of £60,000. The total amount of electricity gene- | Public lighting (sale of current, etc.) . . . .... . 1, 773 13 4 
rated last year was 3,401,731 Board of Trade units, against | Rental of meters. ... . . . . „ 1,108 8 11 
2,619,019 in the previous year. The amount supplied to private | Sundry receipts..................... e — 42 18 6 
consumers last year was 2,566,016 units, as against 1,885,902 units — 
in the previous year, an increase of 680, 114 units, while for public £30,660 15 10 
lampe the quantity eupplied last year was 258,334, an increase of BALANGE-SHEET. 
indi Dr. Liabilities £ s.d. 
Fan Motors.—We have received from the Improved Electric ; : 1 
Glow Lamp Compeny, Limited, of 103, Queen Vioctoria-street, Sepe „ received ... ...... 8 d 
London, a copy of their new catalogue of improved electric fan | Net ah rahe Saat ee d ... 13498 2 
motors for continuous and alternating currente. „ %% ( VV UU 6.000 0 
the tropical conditions of climate under which we have been , lance due . a e 24.720 18 7 
labouring of late, this preda Ron dicha: rA neve made a oe N 8 e A x 
opportune appearance. uring such weather the efficient ventila- 
tion and distribution of air in rooms comes to be regarded rather £184,737 1 3 
as an urgenb necessity than a luxury to be denied at slight incon- Cr. Assets. E s. d. 
venience. Although electric fan motors have already found | Capital account—amounb expended for works 162,212 3 
extensive application for the purposes of artificial ventilation, there | Stores on hand March 25, 1900 ............. —G( — , 1 0 
is little doubt but that their employment might with advantage | Electric light consumers for current, etc., £10,678. 
be largely extended. The present spell of hot weather should, 153. 9d. ; other debtors, £507. 1s. Id... 2. 11,185 16 10 
however, do far more to stimulate this desired increase | Amount invested in London County Consolidated 
than any advice we could offer in these columns. Judg- Stex sisi es F 2 6,000 0 0 
ing from the catalogue before us, the Improved Glow —— 
Lamp Company, Limited, seem to have devo considerable £184,737 1 3 


attention to the requirements of the market. Numerous types of 
motor fans, each designated for a special purpose, are illustrated. 
To quote one paragraph: *' For the convenience of our customers 
we stock two distinct types of desk and bracket fans, ' open field ' 
type and closed field swivel type. The swivel type fans embody 
the latest improvements, and can be adjusted to create a breeze 
in any direction, and are fitted with a neat handle for the con- 
venience of removal. The open type gives the same results, but 
being more simple in construction can be sold at a lower price." 
What could be more inviting? Ib is almost as good as a visit to 
Blackpool to imagine that soothing breeze floating acroes as we 
Bib ab our deek in a stuffy office. Nor is such a breeze beyond the 
hope of those whose premises may not be connected up toa 
permanenb source of electricity supply, since the firm in question 


HASTINGS ELECTRICITY WORKS. 


From the accounts of the borough of Hastings elec- 
tricity works department just issued it appears that the 
total expenditure on capital account to Dec. 31, 1899, 
amounted to £78,916. e give herewith abstracta of the 
revenue account and general balance-sheet : 


REVENUE AOGOUNT. 


also supply fan sets complete with batteries to run 150 bours pr. „ Bissirieity v. mom 
without recharging. For the prices—in every way moderate—of | Coal“ or other fuel 2.662 7 11 
an article of excellent reliability and finish, we would refer the | Oil waste. water and engine-room ' 
reader to the catalogue in queetion. stores 5 . 459 7 11 
EE c—.—.. ̃—.— Wages ab generating stations TIT 982 17 11 
Repairs and maintenance ............... 491 18 3 
HAMPSTEAD ELECTRICITY WORKS. — — 4.596 12 0 


Distribution of Electricity. 


Wages and other remuneration ...... 21 211 
The accounts of the Vestry of St. John, Hampstead, Repairs, maintenance, etc., of mains 317 7 
electricity department bave just been issued, from which ar sac err ARMES etc., of trans- ee 
it appears that the total expenditure on capital account up F 33 
to March 25, 1900, amounted to £162,212. Abstracts of | Pire eto., ab distributing stations 4 9 0 167 7 0 
the revenue account and general balance sheet are appended : Rents, Rates, and Taxes. 
REVENUE ACCOUNT. Rents payable ........... ———À 147 13 6 
Dr. Generation of Electricity. £ ad. Rates and taxes .......... e 302 16 5 
. * £7,356 14 5 ü EM 460 91 
Oil, waste, water, eto... ... M 855 13 4 T anagemenb Expenses. 
Wages at generating station. . . 1,898 8 10 pcre ei teria Fee Big gan Se RE 93 2 6 
Repairsand maintenanceof buildinga, alaries or commissions of collectors 153 8 0 
: ^ i Stationery and printing. . 64 611 
£33. 7s. 10d.; engines and boilers, : 
£633, 4s. 10d.; machinery, instru- General establishment charges....... " 53 17 7 
ments, tools, etc., £12. 28. 3d....... 678 14 11 5 Se “on ie : 
General charge.... „ a [oboe y aM 
Distribution. i Balance carried to neb revenue account ............... 5,379 9 2 
. Repairs and maintenance of mains... 402 12 9 8 
e meters, switches, and * Thi = £11,490 0 11 
other apparatus on consumer? is amount includes £279. 58. 9d. for town dues. 
premises TT 9 „ TETIT 76 6 0 Cr. Income. £ s. d. 
Apparatus ab distributing stations... 195 6 3 Sale of current per meter . . . . —.——. 8,450 19 2 
oe — CEPI 674 5 O | Sale under contracts ........... C' SERRE 362 8 1 
Public lamps —repairs and renewals........ ............ 364 17 8 | Public lighting, £2,650; less repairs and renewals, 
Rates and taxes. . . . . 380 13 8 attendance, ebo., £279. 122 . . eesecnse 2,377 8 0 
T Management 1905 TP Pen ie tes and other apparatus .......... e p P 
Salaries of engineers, eto. ............... es and repairs . . ã . —— ——— 4 
Printing and stationery rn 220 5n Rents receivable „e.u . 11913 0 
es menb charges......... 


1,921 5 0 £11,490 0 11 
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GENERAL BALANCE-SHEET, 


Dr. Liabilities. £ ad. 
Capital account —Redeemable stock ..... ........ se: . 6,040 14 4 
Premiums on issue of stock, lees expenses of issue... 224 5 8 
Temporary loans, £58, 000 ; lees sinking fund, 

£2,073. 6s. 7d. ................—.. exi EN NEN ESAME e 2 2 55,928 13 5 

62,797 13 5 
Redemption acoountb— Amount at Dec. 31, 1898, 

£533. 28. 4d.; appropriations from revenue, 

£2,321. 9s. ; interest, £80. 16s. 11d. . . 2885 7 3 
Amount due to borough breasurer ......2seseeses 11,876 1 5 
Sundry creditors. EE enter 7.713 7 7 
Consumers’ de te. eee *980090990980090049900960092:20606920€ 6 0 0 
Balance at b of net. revenue aocounb . ooo o0 o " 253 2 10 

£85,031 19 6 
Cr. Assets. 
oper expenditure—amount expended on various ; ra s.d 
2 O06 ef Goes *950099 wes one 8, 6 2 4 
Losns fand appropriations to date, £786. 16s. 6d. ; 
interest thereon, £25. e 812 0 8 
Stores on hand: coal, £304. 128.3 ; oil, waste, ee 

£112. 17s. 7d. ; general, £152. Os. dd. 569 10 0 
Sundry debtors for Sarrant su 3 £4,807. 88. d.; ; 

other debtors, £272, c 5,080 3 4 
Insurance premiums . 2... 0 viso 153 16 2 

£85,531 19 6 
PROVISIONAL PATENTS, 1900. 
JULY 16. 


12772. Improvements in and relating to arms and trolleys 
for overhead electrically-driven tramears. James 
Townsley Pearson, St. James's Hall, Burnley. 


JULY 17. 

Improvemen electrical switches. Erneeb Edward 
Bartlett ad John Edward Robinson, 10, St. George’s- 
crescent, Liverpool. 

12838. A “safety” carbon holder and carbon eoonomiser for 

use in electric are lamps. James William Ferrier, 

7, Eythorne road, Ackerman-road, N. Brixton, London. 

12843. Electric bell Hans Edgar Friese, Sb. Mary's mansions, 
Paddington, London. 

12946. Improvements in portable electrical safety lamps. 
Johann Glasmachers and Carl Müller, 221, NA 
Barmen, Germany. (Complete specification. ) 

198855. rcp rtr relating to the manufacture of bulbs 

for electric incandescent lamps. Charles Junge, 75, 
Chancery-lane, London. (The Oberlausitzer Glashütten- 
werke Otto Hirsch, Germany.) 

12974. Improvements in and relating to telephonic apparatus. 
Gregor Blanck, 323, High Holborn, London. 

12876, An improved trolley for overhead electric traction. 
Edward Greenberry Johnson, Franklin Denise Palmer, 
and Carl Coenen, 53, Chancery-lane, London. (Complete 


12997. 


specification. ) 
Underground wires for transmitting electric energy. 
Tito Rosati, 52, Chancery-lane, London. (Complete 
specification.) 


JULY 18. 

12992. Improvements in electrical tramways and trains. Sir 
William Henry Preece, K.C.B., and Philip Cardew, 13, 
Queen Anne’s-gate, Weetminster, London. 

12944. An improved electrical switch. Herbert Fitzroy Clayton, 
Thomas Bell, and Samuel Simpson Berry, 62, Market- 
street, Manchester. 

12950. Improvements in voltameters fer the electrolysis of 
the water Garuti. Pompeo Garuti and 
Riccardo Pompili, 1 Colmore-row, Birmingham. (Com- 
plete specification.) 

19971. Improvements in electric switches. David Robertson 
Bruce, Birkbeck Bank-chambers, South ton- buildings, 
Chancery-lane, London. (Complete N tion.) 

12972. Automatic booster in connection with a multiple- 
wire system. John Somerville Highfield, Birkbeck 
Bank-chambers, Southampton-buildings, Chancery- lane, 


London. 
19978. An are for high electrical tensiens. Siemens 
Bros. and Limited, Birkbeck Bank-chambers, 


Co., 
8 ory ton-buildings, Chancery- lane, London, (Siemens 
e Aktien- Gesellschaft, Germany.) 
18977. d eleofrio battery. Paul Emile Francken, 322, 
High Holborn, London. 
19992. Improvements in or connected with electric traction. 
William James Davy, 40, Chancery-lane, London. 
JULY 19. 
13010. 888 in high-voltage fuses. Walter Jamieson 
and the Scottish Wireless Electric Syndicate, Limited, 
53, Bothwell-street, G ww. 
13014, —— in and connected with fuses or cut-outs 


for high-voltage oireuits Hermann Oppenheimer, 55, 
Redcross-street, Barbican, London. (Ac engesellachaft 
Mix und Genest, Germany.) 


13024. 


13015. Improvements in and connected with insulated bases 
fer switches. Hermann Oppenheimer, 55, Redcroas- 
street, Barbican, London. (Actiengesellschaft Mix und 
Genest, Germany.) 

Apparatus for gonerating dynamical electricity by 
means of the direct influence of steam, Edmund van 
Haanen, 4, Corporation-street, Manchester, 

Improvements in electric ignition devices for internal- 
explosion engines. Edward Gardner, Thomas Harry 
Gardner, and Lawrence Gardner, 55, Markeb.street, 
Manchester. 

Improved means for starting aud stepping electro. 
motors, August Edward Segnitz, 128, Colmore-row, 
Birmingham. 

An improvement in or connected with laminated 
electric switches. Albert Reame and Charles Wokes, 
8 Quality-court, Chancery-lane, London. 

Improvements in or connected with apparatus for 
electrically igniting minors’ safety lamps. Albert 
Edward Best, 33, Chancery-lane, London. 

Improvements in dynamo-electric machines and 
electric motors. Henry Francis Joel, 74, Windsor- 
road, Forest Gate, London. 

Ao improvement in 5 railways in which trans. 
formers are carried on the train. Siemens Bros. and 
Co., Limited, Birkbeck Bank-chambers, Southampton- 
duildinge, Chancery- lane, London. (Siemens und Halske 
Aktien-Gesellschaft, Germany.) (Complete specification, 

13048. Improvements in and relating to means fer controlling 

the speed of electromotors. William Brewster Elliott 
and John William Eskholme, 1, Queen Victoria-street, 
London. (Complete specification. ) 
13049. Improvements in maximum demand  eleotriecity 
DN Ernest Sckattner, 55, Chancery-lane, 
ndon. ; 


13020. 


13021, 


13081. 
13035. 
13036, 


13044. 


JULY 20. 


13081. Improvements in means for grinding and truing up 
dynamo commutators and the lite. Percival John 
Purdy, 55, Market street, Manchester. 

19085. Improvements in the method of and means for 
sounding alarms on electric tram and motor cars. 
Alexandre Parietti and Aimé Regis Durante, 57, Barton- 


arcade, Manchester, 

19095. Storage battery electrode. Roderick MacRae and 
Hector Campbell MacRae, 17, Basinghall-street, London 
(Complete specification. ) 

13109. Improvements in and relating to electrical couducters, 

William Alfred Phillips and Charles Eyre Kent, 823, 
High Holborn, London. 

A new er improved method and moaus for fire. 
proofing insulated wires and oables. William Alfred 
Phillips and Charles Eyre Kent, 323, High Holborn, 
London. 

Improvomonts in means for ooveriog wires and cables. 
William Alfred Phillips and Charles Eyre Kent, 323, 
High Holborn, London. 

Improvements relating to the cevering of clectrical 
cenductors. William Alfred Phillips and Charles Eyre 
Kent, 323, High Holborn, London. 

Improvements in safety devices for olectric inter. 
locking or block signauiog apparatus. Frederick 
Thomas Hollins, Liverpool-streebt Station, London. 

Improvements in automatic out.outs or combined 
cut-out and shunt switches for everhead trolley 
wires for electric traction, overhead electric cables, 
or the like. Roberd Hacking, 111, Hatton-garden, 
London. 

13134. Improvements in and relating to electric aro lamp. 
Allyn Ballard Walton, 45, Southampton-buildings, 
Chancery-lane, London. (Date applied for under 
Patente, etc., Act, 1883, Sec. 103, Dec, 21, 1899, 
date of application in United States.) (Complete 
specification. ) 

13149. Improvements im telephonic signalling apparatus, 
applicable alse to other purposes. The Thomson- 
Davis Telephone 85 Limited, and Arthur Thomas 
Milnor Thomson, 22 „ Southampton- buildings, Chancery ; 
lane, London. 


13103. 


13104. 
13105. 
13106. 


13185. 


JULY 21. 


13134. The Elland electric "railway" fog-signal. Alfred Brook® 
10, Stratford-grove, Putney, London. 

13195, Improvemente in electrolytic apparatus for the pro- 
duction of caustic soda. George Henry Smith, 40] 
Chancery-lane, London. 

13198. Improvements in electric traction. Baptistin Cruvellier, 
24, Southampton- ae Chancery-lane, London, 
(Complete specification. ) 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published on August 11. 
1899, | 
14703, Carbon electrodes for aro lamps. Bremer, 
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14573. 
14806. 
14978. 
15017. 


15207. 


19440. 


9768. 


10444. 


. Bleotric motor suspension on el 


dyname machines. Abel (Karmin.) 
System of electro dynamic propulsion. Rosenfeld, 
Zelenay, and Dalait. 
Counter or meter for electric lamps, motors, and 
other olectric apparatus. Magini. 
Covering electrical and other wires and apparatus 
therefor. Colley. 
Electric accumulators 
Weymersch. 
Production of battery plates or other articles by 
electrolytie or chemical deposition of spongy metal. 
Neumann. 
Insulated electrical conductors or cables. Edmunds. 


Transformer boxes. Lawson, Dallas, and Goslin. 


or secondary batteries. 


. Electrical apparatus suitable fer lighting, cauterisiog, 


and other purposes. Richardson and Rams bobtom. 


Composition of or from which may be manufactured 
tabes for various purposes, tyres, and other articles 
requiring more or less flexibility, or for use as a 
non-conductor of electricity. Bostwick. 


Apparatus for periodically producing electric current 
by means of irregular motive power. Gehre. 


Method of and means fer transmitting and receiving 
electric waves for the production of signals and 
for imparting motion to machines or apparatus. 
Cervera-Bavlera. 


. Electric arc lamps. Curwen, 


Electrical influence machines. Pidgeon. 


Electric insulating devices. Lake. (McCarthy.) 
1900. | 
Points and switches of electric tramways and railways. 


Vesely, 
Magnet winding for continuous current machines and 


converters for effecting simultancously a sparkless 
commutation and a pressure regulation, Déri. 


Apparatus for wireless tolegraphy. Robinson. (Secret 
document under Sec. 44 of the Patente, etc., Aot, 1883.) 
Transmitting and receiving switch for wireless 


telegraphy. Robinson. (Secret documents under Sec. 44 
of the Patente, etc., Acb, 1883.) 


. Double pin plug and socket for electrical connections. 


Minn and San Electrical Company, Limited. 


Apparatus for facilitating the photometry of arc lamps 
and like sources of light. Carter. 


. Safety lock with electrical door. opening. , device. 


Skopec and Herd. 


Phonograph record cylinders of celluloid, and the method 
of making tho same. Petit. 

Electric motors particularly applicable for propelling 
boats. Boult. (Hatch.) 

-propellod 
vehicles, such as tramoars and the like. Gibbs. 

Manufacture of electric railways, rail bonds, and other 
electric couplings or terminals. MoTighe. 


Electric incandescent lamps of the refractory conductor 
type, Patrouilleau. 
Secondary electric batteries. Lake. (Reuterdahl.) 


Electrical apparatus for adjusting tramrail points. 
Macaulay. 


TRAFFIC RETURNS. 


Returns for Increase Total receipts for 
Line. week or half-year. 
Ending 1900. 1899. decrease. | 1900. 1899. 
£ £ £ £ £ 
Aberdeen Corp’rat’n| July 21 | 863| 826| + 36 | 5,176 | 4,669 
Birmingham Tram- 
ways Co. oe! sy 21 4,7114, 390 + 321 [124.229 117.033 
Blackburn Corp rat'n ,, 20 540 490) + 50 11,025 12.595 
Blackpool Corporatn. „, 19 |1 3210 939| + 382 10, 352 7.997 
Blackpool Fleetwood „, 21 1, 49101, 371 + 120 3,241 | 3,331 
Bradford Oity Trame) „, 22 535 441 + 94 7,950 6, 324 
Bristol Tram ways Co. ,, 20 3, 605 3.677— 72 — — 
City & South London „ 22 J, 4110 864] + 547 4,294 | 2,762 
Cork E. T. and L. Co. „„ 19 489 501} - 12 11,088 | 9,894 
Dover Tramways ..| ,, 21 283 249 + 34 5.292 4,959 
Dublin U. T. eles cars » 20 3, 937 1, 3360 +2,601 | — m 
Dublin S. D. Electric| „ 20 1, 301 1,195 + 106] — — 
Halifax Corporation| ,, 21 867 600 + 267 11,293 8, 666 
Hull rat'n E. S. „ ͤ 14 1.357 — 18,0164 — 
Li Corporat’n| >, 145 8,624 7,718|-- 906 |205,803 180,814 
Liverpool Overhead „„ 22 |1,751|1,610| + Jal 5,193c| 4,742 
Bheffield Corporation| „, 22 2, — — — 
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19566. Arrangement and cennections of the windings of 


COMPANIES’ STOCK AND SHARE LIST. 


Name, gr e 
Commereial and Industrial.— 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 = 
Bet Wire, Ord., 1-40,000 * 9 a ETETE E Ge ap 9 un 6 as 
6 per cent. Cum. Pref., 1-27, 500 5 .. 
——— b per cent. Mortgage Deven s oes SX ali ie dd æ 100 .. 
British Slectric Works, ary 80.00 95,000 0 o l a 
—— 6 per cent. Cum, Pref., 1.50,000.......... —- .--.-- 1. 
— cent. First M | Debentures ........ 108 .. 
Mr Tenne Doo. and uf.,60 per cent. Pref... 65 
eering, Ordinary an a. a.e as = os =o oo 3 = 
S Non, Oum., 6 per oit. ret. . aa eae ica oe $ = 
per cent. Debenture Stock.. ...... a. ~e comme 100 
ra babo, Debentures». => ==- aras G5 mi del ui oa 100 a 
oda. c das i a a as MA MN 128 - 
9 N.... æ b. 
compton P ecco eee 95 9.5 QD LIEXNEN EN E jJ [IE NR oo umn EN 8 =: 
6 cent. Debentures 99 Q6 aD Q6 GO CD GO ao an an ITE „„ — — 
Idison an an United, Ordinary a. ca =e = = as ae oo =e we — 8 — 
5 per cent. Debentures ..... . B — 
F.. oc Qe eo an w oo an 69 €- ce 100 = 
Riectric % „ UD Od OC OS Gm 99 09 00 eo me eo 3 = 
— 7 per cent. “Cumulative Pret. To —  — 8 ws 
"TH 4 D . m - 
8 oF. [] ary ep eeveen ee oo e. «^ 
t. Pretor ene «44444 6 = 
per cent. Debentures ...........—.... - = = - 100 .. 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 — 
4 oent. Debentures ........ asss aa «4 100 . 
on and Maintenanoe .. = = a = a „„ If 
— b per cent. Bonds 444 100 .. 
Telegraph Manntaotaring, Ordinary D SE 
— — § per cent. Cum. Prei.......... 2... cccc ee 2e rro ee 
Willans and Robinson, Ordinary, 1-80,000 pa 6 
——— per cent. Cum. Pref., 80,001-60,000 ............ 6 


— — 4} per cent. First Mortgage Debenture Stock, Red. 


Electric Lighting and Supply.— 


Blackheath & Greenwich District Ordinary 1,201-101,200 .. 
Bournemouth and Poole, hy rg A 
per cent. Cum. e 


e9*990690090060009050050929000 


1 
10 
10 
6 
6 
6 
Charing Cross -— 900400 9 &9 @ 9499 5 
MC 1 JVC e 6 
Chelsea ectricity 8 eeegeene eo oo as ow eee 5 
4} cent. Debentures ............... nee Vis al 100 
City of Lon on, LE E E EEEE] ees Lnd > 10 
— 6 per cent. Cumulative Pref. ................ ence 10 
— D oent. Debenture Stoobk -. 100 
Oounty of on and Brush Provincial, Ordinary ...... 10 
— ĝ per cent. Cum. Pref. ............. .. 10 
Bámundsdrs. Bieotrtaity Oo a EE på, Ba. n 
undsona' i 
$$ oent. First Mort. Deb. . 6 6 990690 09909 oe 100 
and Dist. Rlec. Lightiog and Traction, Pref. 10 
London Electric, Ordinary ................ ee ceo orn 8 
——— per cont. Pref. h Q 3. 5 
— 4 per cent. lst e 8 Stock, HE: -. 100 
Metropo'ltap, MT ai 10 
— 44 per cent t Mo: e Depeuture Sten . 100 
— cent. Mortgage De NE Red ee sooo 100 
Notting Electric Lighting . ú e 10 
Orien 870........ asos * —-— en Of 99 ons ae 1 
— 85 SBarenn ccccccwcnces ~ 6 
£44 8 New . 4 
Oxford Electric, ary, 1-96 and 407- 10,810 5 
River Plate Electric Light and Traction, Deb. . ... 10⁰ 
e mpeny of Montreal ...... . $100 
cent. t Shares Mortgage Debentures bar 
Smithneld“ arkets Electric Supply, Ltd., Ord., 1-12, 000 5 
4 cent. Debenture 8 ddim RR SA VERS REV 
South London, Ordinary err wA | 
ot, James and Pall Mall, Ordinary, 101-20,080 . 8 
— f per cent. Fro). . 6 
Westminster, aes T . 6 
Electric Rallways.— 
Oentral London, Ording é — 10 
—— Prof. Half-Shares ....—-...« eee ree rne : 
Olty and and Bouth London, Consolidated Ordinary .......... 100 
/ sales vice (ü Qa ERE 
——— 4 per cent. Debenture Stob kk 100 
5 per cent. Pref. Stook "Ol ..............-.— e». 10) 
'90 6 9 0 9-6 eo ase =m $0 02 GD co GD 100 
Liverpool Overhead, 8 per cent. Frei . — 
Waterloo and City, ag T a =o e» c» « «». 100 
Electric Tramways.— 
irs aig ana and Fleetwood Tramroad ..........scccccceccce 10 
Brisbane Tram var, C 00 
British Columbia Electric Railway Oo., 5 800 cent. Pret. . 10 
Electric Traction, Ordinary, 1-90,000  .......... ee 10 
=~ 00, 001-75, 000 2... cece -soss ·•— rero re eene — 10 
per cent. Cm. Pf. 80,001-60,000 .............. 10 
— — per cent. Perpetual Debenture 00 diis 
B. “Ayres & Belgrano Tram., A“ 6 per cent. Cm. 111 140,000 5 
——— " B" 6 per cent. Cm. Pf., 1-27, 500...Q b 
p per cent. Deb. 8 ok, Red. +e Stee PON 100 
Isle of Man Electric Power, 1-95,000............-. Sessies 1 
6 per cent. Preference, 100 ,001-170,000 ........... 1 
Kidderminster and District Lighting and Pref... 10 
New General Traction, Ordinary........cscsscascces "— b 
6 per cent. Cum. Prei. 5 
Oldham, Aston, and Hyde Tramway, Ordinary .......... 10 
5 per cont. Cum. Prei. 34 10 
Potteries Klectric Traction, rar tl e æm. 10 
—= § per cent. Cum, Pref., 1-50, G00 . oo oo o = 10 
Telephones. — 
National Telephone, 66 „%%% % 9-9 (m, as a os (UD a 6 
6 per cent. Cum. First Fre... 10 
6 per cent. Cum. Second Pref; .. as 222 10 
= D per otni. Non. Cum. Third -——————m 5 
Oriental and Hiecitzic Company 2-2 1 


E 


111111 1111 


2 l 


$0t01:06022 01 


Price last 
Monday. 


1115 


die 
13/18-16/16 
97-99 
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NOTES. 


West Indian Cables.—We are glad to notice that 


tho Jamaica-Colon cable of the West India and Panama |. 


Telegraph Company has been repaired, and messages for 
the Isthmus of Panama and all places in the United States 
of Colombia can now again be sent vid Bermuda." 


New Atlantic Cable.— The Commercial Cable Com- 
pany's new cable from the Azores to New York, vid Nova 
Scotia, has been successfully laid, and was opened for 
business on Aug. 1. This line, which forme the company’s 
fourth Atlantic cable, will connect at the Azores with the 
system of the Europe and Azores Telegraph Company. 


Motorcar Aoccident.—We regret to note that the 
local manager for the National Telephone Company in the 
Cumberland and Westmoreland district, Mr. H. H. Eley, 
met with his death last week. The cause of death was an 
‘accident while trying a new motorcar. The deceased 
gentleman was well known and greatly liked in the district 
to which he was attached. 


Institution of Electrical Engineers. — It is 

announced that permission has been kindly granted 
for the Institution of Electrical Engineers at their Paris 
meeting this month to hold a reception in the British 
Royal Pavilion in the Paris Exhibition from 5 to 7 p.m. 
on Wednesday, Aug. 22, and that arrangements for the 
reception are being made accordingly. 

Books Recelved.—We have received from the Street 
Railway Publishing Company, of New York, a copy of a 
book by Mr. G. T. Hanchett, S. B., entitled Modern 
Electric Railway Motors.“ — We have also received a copy 
of a small work entitled The Application of Electric 
Motors to Machine Driving,” by Mr. Andrew Stewart, 
A.LE.E,, published by Messrs. S. Rentell and Co., Limited, 
2, Exeter-street, W. C. 


Wedding. — A pretty wedding was solemnised last 
week at St. Saviour's Parish Church, St. Helier, Jersey, 
between Mr. Ellis John Hidden, district manager, National 
Telephone Company, Liverpool, and Miss Isabel May 
Laurens. Both Mr. and Mrs. E. J. Hidden have, we 
believe, been the recipients of a number of handsome 
presents, several of which have been forwarded by the staff 
of the National Telephone Company. 


New Book.—For some time past, we are informed, 
Mr. W. Perren Maycock, M.LE.E, has been engaged on 
a new work entitled ‘Electric Wiring Tables.” This is 
now in the press, and is shortly to be published by Messrs. 
Whittaker and Co., of Paternoster-square, E.C. The book 
will be of small size for the waistcoat pocket, and the 30 
or so tables therein, which are for the most part quite 
original, should be found of considerable use to electricians. 

Electric Water-Cart.—A trial was made recently in 
Sydney of a new electric watering-cart, which has been 
constructed for the purpose of watering the tramway 
routes. The result of the trial was eminently satisfactory, 
and the car is expected to be of great practical use. The 
cart carries some 2,000 gallons of water, and can travel at 
a good rate of speed. By the use of this cart a suríace of 

` 10ft. from each side of the vehicle can be sprinkled with 
water. 


Telephones.—We are informed that the Government 
offices in Germany have been testing the value of certain 
improvements in telephones, and the Bank of Darmstadt 
has now been entrusted with the floating of the novelties. 
It is claimed that the spoken message can be recorded in 
such fashion as to be reproducible as often as required ; 
and that one wire under the new system can be used 


simultaneously by several persons. The sound is also 
strengthened, so as to make long-distance work easier, and 
a message can be transmitted simultaneously to various 
points. 

Cape-to-Cairo  Telegraphs. — The Berlin corre- 
spondent of the Daly Mail informs us that the trans- 
African telegraph line, which is being constructed by Mr. 
Rhodes, was to reach Kassanga, which is in German territory, 
by the end of July. The information which we receive 
as to the progress of this line is not very much, but such 
as it is, it always points to the fact that great efforts 
are being made to complete this important line within a 
comparatively short space of time. 

Ohannel Steamers and Wireless Telegraphy.— 
We have stated before in our columns that a system of 
wireless telegraphy was to. be installed on the South- 
Eastern and Chatham and Dover Railway Companies’ boats 
between Dover and Calais. This scheme, however, seems 
doomed to failure, owing to the obstruction of the Post 
Office authorities, The installation was not intended to 
have in any way taken the place of the Post Office tele- 
graphs in the conveying of messages, but would have 
been used by the railway companies entirely on their own 
business. 

The Pacific Cable —According to the Ottawa corre- 
spondent of the Times, there is another outburst of indignant 
protest in the Canadian Press over the inexplicable delay 
in connection with the Pacific cable tenders. Canadians 
cannot understand why the manufacturing firms should 
have been given a month's notice when a week would have 
sufficed, unless it was so arranged in order that the tenders 
ahould be received at a date (Aug. 14) when London is 
deserted, and the members of Parliament interested in 
the question are away on their holidays, thus securing 
further delay in the interests of the Eastern Extension 
Company. 

Our Volunteers.— At the meeting of Messrs. Crompton 
and Co., which was held last Monday, one of the share- 
holders asked for information as to the members of the 
firm who were away in South Africa. The chairman 
himself could not give much new information on this point, 
but stated that the corps bad been showing itself of great 
use. Another of the shareholders, however, gave the 
required information, and stated that, from a conversation 
with a member of Mr. R. E. B. Crompton's family on the 
previous day, he learnt that Mr. Crompton was still in 
Pretoria in connection with the organisation of the con- 
struction train. 

To Brighton by Motor.—From the Daily Mail we 
gather that a new electric automobile — a voiturette to 
carry two persons—built by the National Motor Carriage 
Syndicate, has made a successful run from London to 
Brighton on one charge of electricity. The total distance 
covered was 53 miles, the run being made at an average 
speed of 10 miles an hour, and varying from 15 miles per 
hour on the level or slight inclines to six miles per hour 
going up the hills. The automobile is of English construc- 
tion, the carriage being the work of Malliner, of North- 
ampton, while the electrical and mechanical part is by 
Messrs. Joel and Potter, of London. 

A Novel Mission. — According to the Daily Mail, Mr. 
Charles T. Yerkes, the American street railway magnate, 
has arrived in England from New York. The reason of 
the visit of Mr. Yerkes is to negotiate with the County 
Council for the building of electric tramways in London. 
It is stated that it was at first Mr. Yerkes's intention to bid 
for the control of London's street tramways ; but as London 
is rather an expensive place for little experiments of this 
kind, he now proposes to confine himself to the mere task 
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of building the lines if he can obtain thé contract. Mr. 
Yerkes is stated to own the controlling interest in most of 
the principal street railways in the United States. 

Royal Telephones.—The telephone evidently finde 
favour in Royal eyes, as we learn that a telephone has been 
established between Windsor Castle and Cumberland 
Lodge, which is situated some distance away in the 
Windsor Park. In former times it was usual to send a 
mounted courier with messages from the Queen to Prince 
and Princess Christian, but, under the new order of things 
this messenger has been found to be needless. The telephone 
had previous to thie been installed between Windsor and 
Buckingham Palace, Marlborough House, and the principal 
Government buildings. 

Electricity in Lahore.—We are glad to note that 
yet another important town in India has seen the advantage 
to be derived from using electricity as an illuminant. We 
have from time to time during the past few years noted the 
fact of one or other Indian town installing electricity, and 
in most of them it has proved quite a success. The latest 
convert to this system of lighting is Lahore. In this town 
the municipal authority have decided to instal electric light, 
but as a makeshift, until the electrical scheme is finished, 
they ure about to proceed with the lighting of the main 
road with acetylene. The electrical scheme is, we under- 
atand, expected to be realised in about two years’ time. 

Russian Electric Tramways.—The tramway lines 
in Moscow, we learn, are about to be extended, and will reach 
a total of 84 miles. It has been decided at the same time to 
change the present system of horse traction for the electric 
trolley system over the greater part of the system, while 
the remainder will be operated on the surface-contact 
system and by accumulators. The cars will travel at a 
speed of 124 miles an hour. The time limit allowed for 
the conversion of the lines from horse to electric traction is 
four years. At Riga, also, the Municipal Council have 
decided to construct a system of electric tramways, and 
have obtained powers to borrow £160,000 for this purpose. 

Indian Electric Tramways.—We notice in our 
contemporary Indian Engineering the announcement that 
proposals having been made for making an electric 
tramway between Hyderabad and Secunderabad, a scheme 
has been formulated which combines a service of electric 
lighting and all the other advantages derivable from 
electrical power supply installation. The scheme is, 
however, at present only under consideration, and ita 
fate is very uncertain. However, the mere fact of the 
necessity for electric traction having been recognised in 
this important part of our Indian Empire should be very 
encouragirg to the makers and designers of apparatus for 
this kind of work. 

The Shah in Paris.—Tho visit of the Shah of Persia 
to Paris bas, one would judge from the accounts of his 
doings in that city, furnished him with ample food for 
thought during the next few months. Thus hie Majesty 
has been surprised and pleased with the horseless vehicle 
as used in France. He is, we gather, intending to purchase 
one or more to take back to Persia with him, and for this 
purpose has bad several makes brought up for inspection, 
but itis supposed that he will inspect the exhibition at 
Vincennes before taking the final plunge. His method of 
inspection and trial is rather dangerous, it would seem, as 
it.consists of rushing up and down the Bois de Boulogne 
at breakneck speed. 

A New Transatlantic Cable.—It ie stated that on 
Wednesday last the first German-American cable was 
opened for the transmission of direct messages between 
Germany and the United States. The line stretches from 
Borkum to Fayal, one of the Azores, and thence to Now 


York, and is 4,566 knots in length. The cable was laid by 
a British company, but was taken over by the German 
Atlantic Telegraph Company on payment of a sum of 
nearly two millions sterling. The German Government 
will, we understand, subsidise the new undertaking by an 
annual payment of £140,000 for 40 years on condition that 
another cable is laid should the Governmenc consider this 
advisable. The price per word to New York will be juet 
over 18. 

Electricity in Germany.—From statistics recently 
published in Germany, we gather that the electrical 
industry in that country is progressing at a very fast rate. 
Thus in the German Empire, it is stated, more towns 
are supplied with electricity than with gas, and electrical 
railways are becoming more in demand. "There is, however, 
great difficulty in Prussia in getting the authorities to 
allow a charter to be granted to a private company for 
running long electric lines. The reason for this is said to 
be that the authorities look to the railways as one of tbeir 
chief sources of revenue, and in consequence wish to have 
practically entire control of them. It has, however, been 
stated that experiments are being tried in high-speed electric 
traction, and we hope that some good results will follow. 


The Central London Railway.—The opening of 
this line to the public last Monday seems to have been 
rather successful as a start, There was but one slight 
mishap, owing, we believe, to a brake getting out of order ; 
but, taken as a whole, the railway performed its first day's 
public service in a very creditable manner. The effect of 
the opening of the line on the other underground railways 
has yet to be seen, but as far as one can judge from 
personal observation the new railway has drawn away a 
considerable number of passengers from the older ones. 
A great many, no doubt, may return to the latter in 
time, probably only travelling on the new line as a novelty. 
There can be no doubt, however, but that this new facility 
for reaching the City will to some extent affect the receipts 
of the other companies. 

Electricity on German Warships.—tElectricity is 
finding extensive employment both for lighting and power 
purposes upon some of the newer ships of the German 
navy. In proof of this it will suffice to instance the 
"Fürst Bismark, which possesses, perhaps, the largest 
electrical installation of any war vessel in the world. The 
vessel in question, it may be mentioned, is an armoured 
cruiser displacing some 10,608 tons. Her electrical equip- 
ment comprises five compound-wound steam dynamos, each 
having an output of 590 amperes at a terminal potential 
of 110 volts. The electromotors on board number 43, 
while five 40,000-c.p. searchlights are installed, besides 
about 1,000 incandescent lamps. In addition to the interior 
lighting of the ship, and for the telegraph, signalling, and 
searchlight apparatus, etc., electrical energy serves for 
working the numerous ventilators, ammunition hoists, gun 
turrets, steering gear, and boat hoists. 

Spanish Overhead Lines.— It is gratifying to learn 
that the negotiations which for some time past have been 
taking place between the American Thomson-Houston 
Company and the municipal authorities at Valencia have 
terminated successfully. The agreement provides that the 
company shall equip the trams electrically, and pay a 
yearly rental of about £4,600 while the receipts are below 
£52,000, after which the lessors receive 5 per cent. more, 
and on reaching £40,000, 10 per cent. The whole electric 
plant is to be the property of the lessors, who are also to 
possess the right to devote to public lighting any surplus 


electricity generated. Electric machinery and plant is to 


be supplied by the American General Electric Company, 
but the cars will be constructed in Spain, where a few 
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factories recently established turn out fairly good and cheap 
work, though in elegance, solidity, and comfort the cars are 
not equal to those manufactured in the American and 
English shops. 

Electrical Potatoes.—The question was asked in the 
House of Commons recently by Mr. Austin if the Vice- 
President of the Department of Agriculture could state what 
were the reasons of the enquiry promised regarding certain 
experiments made by Mr. O'Sullivan, of Athea, county 
Limerick, in the improvement of the potato crop by the 
introduction of electricity through lightning conductors 
distributed through the crops by means of wires, by which 
it was stated that an increase of 80 per cent. was shown. 
In reply, Mr. Plunkett said a departmental inspector bad 
visited Athea to make enquiry on this subject, and 
reported that the experiments conducted last year by 
Mr. O'Sullivan to test the influence of electricity on the 
growth of potatoes were too limited in extent to warrant 
conclusive deductions. Similar experiments on a large 
scale were, it was stated, in progress this year under Mr. 
O'Sullivan's direction, and would be watched with interest 
by the Department. 


HzO.— The remarks of a correspondent in a contemporary 
upon the “ all-penetrativity of water have suggested the 
following lines : 

The like hath Wilfred Lawson's mouth enjoyed ; 
It also hath a pleasant use with soap ; 

And in the boiler-house is well e 

But, Allah! how the mains it hath annoyed ! 
It makes its path no matter where nor how, 

It takes the insulation for ita prey ; 

It shorts the main (by devil's aid, I vow) 
That hath been laid with pains and care enow. 
And when, by use of iron and plumbed joints, 
The hand of man hath baffled it to-day— 
Through the still air a passage it appoints, 

It changes body twice, and then anoints. 

It pays no heed to earthly rules or laws ; 

At gravity its nose and thumb are met. 

It is its own effect without a cause. 

(And very keen it is in finding flaws.) 

* * * * * 
'Twould seem as though the play was tit-for-tat : 
Siace in the sky the force the element rules, 
And splits the liquid clouds. To balance that 
The water strives, remembering Ararat.—J. H. C. B. 


Liverpool Tramways.—The progress of tbe electric 
tramways in Liverpool is very interesting, as the conversion 
from horse to electric traction is in that town carried on at 
a rate which is unprecedented. Thus the first part of the 
system, which is worked by means of the overhead trolley, 
was opened in November, 1898. This experimental line 
having proved a great success, the City Council decided to 
equip all their lines electrically, and last, year some 50 miles 
of track was reconstructed. About 80 miles have now been 
finished, and the engineers hope to finish the system within 
the year. During the paet few months the rate of con- 
struction has been about two miles per week, a rate which, 
it is stated, has never before been reached. The accom- 
modation for passengers with the electric cars will be ample, 
and the fares appear to be also very low, a penny fare 
covering from 2 to 24 miles. The fares are to be even 
further cheapened, however. It is hoped that in another 
year a uniform 1d. fare will be established, when passengers 
will be able to travel nearly 84 miles for 1d. 

Electric Cars in New York.—We gather from our 
contemporary, the Electrical Review of New York, that an 
attempt is once more to be made to introduce storage 
battery cars on the streets of New York. Oar contem- 
porary remarks concerning the trial made with such cars 
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12 years ago in New York, that failure was at that time 
practically a certainty, and that it was surprising how near 
success the experiment came. In view, however, of the 
high state of perfection to which accumulators, motors, 
and controlling gear have been brought at the present date, 
it is stated that on reasonably level roads the accumulator 
car should prove a great success. With respect to this 
revival in New York, we think it would be a rather good 
thing if in London a similar revival were to take place, 
and, not discouraged by the non-success of the London 
Electric Cab Company, another company with a fair amount 
of capital were to take upon themselves to place really good 
and serviceable accumulator cars on London's streets. The 
causes which led to the downfall of the first company were 
in a very large measure preventable, and, with capable 
engineers and a good Board of directors, such a company 
could not fai! to succeed. 


The Earth's Magnetism.—In the course of a contri- 

bution to the Elektrotechnishe Zeitschrift upon the subject of 
the generation of thermo-electric currents, Herr von H. 
Egg-Sieberg makes some interesting deductions concerning 
the earth’s magnetism. From the experiments which he 
describes, the author concludes that the magnetic influence 
exerted by the earth at any point must be strongest when 
the maximum fall of temperature occurs at that point. 
This assumption would explain the daily fluctuations 
of the earth’s magnetic influence, and at the same 
time the circumstence that these daily fluctuations 
are greatest in the summer and smallest in winter. 
Assuming the aurora to be caused by the discharge 
of atmospheric electricity into the earth’s surface, it 
is probable, continues the author, that the local direc- 
tion of the earth's current is thereby so modified that 
the lines of force vary in the manner observed upon the 
appearance of the phenomena in question. Finally, it is 
conceivable to the author that the earth's current may 
undergo an appreciable change through momentarily great 
changes of tbe earth's surface caused by earthquakes and 
voleanic eruptions, disturbances of the magnetic needle 
such as have been observed on such occasions being thereby 
entailed. 
The China Troubles.—As happened when Lady. 
smith, Kimberley, and Mafeking were besieged, certain 
papers are exclaiming, “Why was not wireless telegraphy 
installed at Pekin?” It would, of course, be a great relief 
to the various countries if communication by this means 
could be employed, but up to the present wireless tele- 
graphy seems to require a lot more developing before i 
could be of use between Pekin and the nearest station to 
which the allies could approach it. In addition to this, it 
might be pointed out that it would take a considerable 
amount of time and money to instal wireless telegraphy in 
every town or village which might suddenly be surrounded 
by a hostile force. It is surprising that no one seems to 
have made the same remark about Coomassie, in which 
there was also a British garrison. It might, perhaps, te 
well, however, if, while there is any prospect of other 
important towns in China being attacked, an installaticn 
of thie telegraphy were placed in them. Another important 
thing in connection with the Chinese rising is the need fcr 
a good cable service between that country and Europe and 
the United States. "The present service would be anything 
but adequate if called upon to bear the strain of a large 
number of war cables, and would probably break down at 
most important times. 


New South Wales Electrical Association. — A 
general meeting of this association was held recently, when 
an interesting paper on “The Electrical Industry in 
America and Great Britain” was read by Mr. J. R. 
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Bainton, M.LE.E. The lecturer's remarks were confined 
to the appearance of the industry between October, 1899, 
and January, 1900. A noticeable and important feature 
which he noticed was the greatly increasing use of poly- 
phase transmission schemes, with rotary converters for 
long-distance lines. He referred to a novel departure in 
traction in London—viz., the method of operating the City 
and South London Railway on a three-wire system, with 
1,000 volts on the outer wires. The conduit systems of 
New York and Wasbington were, in his opinion, types of 
the very highest class of electrical street railways in the 
world. Apart from its application to tramway work, 
polyphase transmission was largely on the increase. 
Incidentally, the lecturer compared Sydney with San 
Francisco, which, with a population of 300,000, possessed 
250 miles of tramway, as against 50 in the former town. 
He also dealt with various other matters which the elec. 
trical industry affected. In conclusion, Mr. Bainton said 
he was very much disappointed with the appearance of 
the electrical industry in England as compared with 
America. 


The Metropolitan Railway.— We are glad to see 
that a success has been made of the electrical train running 
between Earl's Court and Kensington High-street. The 
success must be even greater than the chairman stated at 
the meeting, as the train is run at a time when the 
passongers are likely to be few. The chairman’s statement 
as to the employ ment of electrical traction on the whole of 
tho Inner Circle line is very gratifying. Thus he stated 
that à committee consisting of three members from each of 
tho Boards of the Metropolitan and District Companies 
bas been appointed to consider the question of applying 
eloctric traction to the working of the Inner Circle, and it 
has been agreed between the companies to invite eminent 
electiical traction firms to submit plans and specifications 
with detailed estimates and tenders for the necessary 
installation. In addition to the good results obtained 
from the experimental train in London, the experiments 
in the direction of electric traction made by the companies 
at Wembley Park were also stated to have been eminently 
satisfactory. The two companies recognise that those best 
informed as to the systems applicable for certain conditions 
are those who are engaged in building such lines, and they 
are doing a wise thing in asking some of the most eminent 
electrical firms to submit their views as to the best 
method or system to adopt for the working of the Circle. 


- House Cooling.—A great deal of ingenuity bas been 
applied to the perfeeting of methods of heating dwelling- 
houses in the United States. For relief from the extremes 
of hot weather, however, very little has been done, and there 
is practically no feasible method of cooling small houses. Of 
course, large places of entertainment are provided with 
apparatus for this purpose, but private houses do not offer 
such an easy problem from an economical standpoint. The 
matter has been given somewhat more attention abroad, 
and an interesting paper was presented at a recent meeting 
of the Heating and Ventilating Congress in Munich by Dr. 
Bruckner, who explained that the most feasible means of 
cooling wore through ammonia or carbonic acid, which took 
up heat as they expanded. Dr. Bruckner described, how- 
ever, one house in Germany which had a regular system of 
cooling operated by a 3-h.p. electric motor. The house was 
in Frankfort, and the system has been working for five 
years, salt water being cooled and carried through pipes in 
the ceilings of the dwelling-roome, the ceilings being per- 
forated with narrow slits, through which the air as it was 
cooled fell into the room. Being an electric motor, it was 
easily handled, and, in fact, the only attention given to it 
was by the woman cook. It is estimated that the entire 
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outfit coet about £1,000, and the power for running it was 
estimated at about £15 a year. Tho smaller charges inci- 
dental to the machinery were not included. 

Sydney Tramways.— We mentioned in a recent 
issue some facts as to the progress of electric tramways 
and railways in Australia. We again notice that in Sydney 
electric tramways seem to be becoming more and more 
appreciated. Thue in the New South Wales Railway 
Budget we see it mentioned that representations have been 
made to the Railway Commissioners urging the early con- 
version of the Balmain line to olectrical traction, and also 
the extension of the line from the present terminus to the 
foot of Darling-street. The Commissioners, in reply, 
stated that they hoped to make this alteration by the end 
of the present year. The construction of the electric 
tramway from the shore of Neutral Bay to Military-road 
is now about completed, and was to have been opened on 
June 25. Trials made previous to the above-mentioned 
date were very satisfactory, the overhead system working 
extremely well The Railway Commissioners are also 
stated to have recently imported a tramway motor equip- 
ment fitted with electric brakes, and experiments with this 
are said to have given satisfactory results. The electric 
tramway car-shed at Newtown is approaching completion. 
It is of considerable dimensions, having been designed to 
hold as many as 120 cars of the bogie combination type. 
In connection with the conversion of the steam trams to 
electrical working, it is also understood that similar sheds 
will be necessary at Randwick and elsewhere. 


The Incandescent Electric Lamp.—Wo notice ia 
the Electrical Review of New York an article on Edison 
incandescent lamps. The raison d'être of the article is that 
20 years ago Mr. Edison first gave a public exhibition of 
hie lamp, and started the first factory for its manufacture. 
It is pointed out as an interesting fact that while the lamp 
at the present time contains the same elements as when 
first manufactured, yet each of the elements have been so 
changed and developed that the present lamp is entirely 
different to that of 1880. The lamps were at first naturally 
more exponsive than now, and one is not surprised to find 
that the cost was five times asgreat. In spite of this, how- 
ever, the profit per lamp is now much greater than at first. 
Amongst tho points of difference noted by the article in 
comparing the old and new lamp is the shape, which 
depended on the skill of the operator, but is now moulded. 
The bamboo filament of the old lamp has given place to a 
much neater and moro useful one with a carbon coating. 
The amount of platinum used has been greatly 
reduced, and the base of the lamp considerably improved. 
The vacuum in the lamp, although only taking one 
minute to produce, is much more perfect than that of 
the early days, when the time taken was some hours. 
While dealing with these lamp:, it is interesting to note 
that the Edison lamp factory of the General Electric Com- 
pany in America turns out 65,000 lamps per day, or 
nearly 16,000,000 per annum. | 

Electrical Fires.—An attempt bas venil been 
made by a fire insurance company in France to recover 
damages from an electric lighting company with respect to 
a fire ın a consumer’s premises said to be due to electricity. 
The company pleaded that the work was badly done, and 
hence tbat the electric lighting company was liable. The 
case was tried before the Court at Narbonne, and the verdict 
given in favour of the electric lighting company. We have 
seldom heard of a more ingenious-attempt of an insurance 
company to avoid meeting its obligations. These com- 
panies have to insure their clients against damage, and 
before doing so must consider the risks undertaken. It 
is when examining those riske that they have the right to 
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insist on modifications, either in building construction or 
in the detailed equipment of the same, and the company 
always fix the amount of the premium in accordanco with 
the probability of a fire occurring. Unless afterwards they 
can prove that the owner or the electric lighting company, 
for instance, has wilfully caused the fire, the insurance 
company has to bear the whole cost of the damage done. 
If this were not so, it would obviously be better for the 
private individual to take the risk himself, and recover 
from gas and electric light companies in the event of a fire 
occurring. In fact, we do not remember seeing anywhere 
a claim made with less reason, as the electric lighting com- 
panies have, as a rule, no right to inspect and condemn 
electric light work on the consumer’s premises. 


Institution of Junior Engineers.—On Friday last 
a number of the members of this Institution availed them- 
selves of the opportunity afforded by Mr. Basil Mott for 
visiting the generating station of the Central London 
Railway, at Shepherd's Bush, under the guidance of Mr. 
Beaumont Pontifex. 'The electric locomotive shed was 
firs& seen, and two specially-designed steam locomotives 
capable of working in the tunnels were also shown. In 
the boiler-house were seen 16 Babcock and Wilcox boilers 
in eight pairs fitted with Vicar’s  mecbanical stokers. 
Hunt's coal conveyor was seen in operation, taking the 
coal from the storage bunkers, which are of 1,000 tons 
capacity. Four sets of Green’s economisers are fitted, and 
four Barnard-Wheeler cooling towers. Although the line 
was not open to the public, trains were running and had 
been for some days previously under ordinary working 
conditions, to accustom the employés to their duties. In 
the engine-house are six Reynolds-Corliss compound con- 
densing engines supplied by the Edward P. Allis Company, 
each engine being of 1,500 i. h. p., and running at 94 
revolutions per minute. The engines are coupled direct 
to three-phase generators of 850 kw. capacity, 5,000 
volts pressure, and 25 cycles. At the conclusion of the 
visit, the party travelled over the line from Shepherd’s 
Bush to the Bank and back.—The Institution of Junior 
Engineers proposes this year to hold its summer meeting 
at Newcastle-upon-Tyne from Aug. 13 to Aug. 18, the 
president being the Hon. Charles A. Parsons, F. R. S. 


Sparking at Alternating-Carrent Switches.— 
An article by Herr von Ludwig Kallir, abstracted ia the 
Elektrotechnische Zeitschrift, tells us something about the 
sparking phenomena which occur between the two metallic 
terminals of a switch upon pulling it out of an alternating- 
current circuit. The sparking which occurs upon breaking 
a circuit fed with alternating currents is notably of shorter 
duration than that which takes place when breaking a 
oontinuous- current circuit, According to Arons, the 
formation of an alternating-current arc between two 
metallic electrodes is impossible, even if the electrodes b: 
slowly drawn asunder and previously heated. In order 
to learn more about the sparking phenomena in ques- 
tion, the author photographed the sparks on a plate 
moving at a known velocity. The contacts of the 
switch employed were of platinum or copper and 
mercury respectively, the cup containing the mercury 
being lowered at a known speed. The experiments showed 
that under ordinary conditions the spark is maintained 
only for a half period, but under conditions particularly 
favourable to sparking (high E.M.F., large current, slow 
breaking of the circuit) the spark continued for more than 
a half period, in many cases for nine to eleven periods. 
The longer maintained spark appears on the negative as a 
uni-directed current wave; it is not an alternating spark, 
but an intermittent direct-current spark. Thespark, however, 
behaved otherwise in a vacuum, where it occurred at half 


periods in both directions. This may be attributed, the 
author thinks, either to the absence of oxygen or to the 
decreased pressure. 


Tramway Troubles at Dudley.—A most extra- 
ordinary state of affairs has just occurred at Dudley. In 
connection with the reconstruction of the local tramways, 
the Dudley Corporation have an agreement with the British 
Electric Traction Company to take over at valuation in 
about four years’ time the whole of the lines within the 
borough. One clause in the agreement provides that the 
lines shall be constructed and equipped to the satisfaction 
of the borough surveyor, and this caused all the trouble. 
On Saturday last work was proceeding on the Sedgley line 
of tramways when the surveyor discovered that, instead of 
laying the cables in earthenware conduits and setting them 
in pitch, the tramway company’s workmen were drawing 
the cables through pipes. The surveyor protested, but the 
company’s foreman still continued the work, and relations 


then became strained between the various officials, and 


a gang of Corporation workmen were set to fill up the 
trench which the tramway men had excavated, and as fast 
as the tramway men pushed forward their cutting the 
Corporation employés filled it up. Naturally, high words 
passed between the two sets of workmen, and threats were 
indulged in. This continued throughout the evening 
and into the night, but actual blows were  pre- 
vented by the police. It is stated that at the earliest 
possible opportunity an injunction is to be applied for by 
the Corporation, but surely other methods than the one 
adopted could have been employed to get over the difficulty. 
The whole action seems to have been quite childish, and 
one would have thought beneath the dignity of the officials 
of a corporation and of a large tramway company. 


Wireless Telegraphy. — We notice that further 
experimenta in wireless telegraphy are about to be made 
between Ilfracombe and the Mumbles, across the Bristol 
Channel, a distance of about 25 miles. For this purpose 
a pole 115ft. high has been erected at Ilfracombe, and a 
similar pole has been fixed at the Mumbles. The system 
designed by Sir W. H. Preece, before that of Marconi, and 
improved recently, is to be tried. In commenting on tbis 
fact, the Western Morning News considers it remarkable 
that the Admiralty have made no wireless telegraphy 
installations on the coast for communicating with the 
battleships at sea during the manœuvres, all that has 
been done being to signal to passing ships by semaphore 
and flagstaffs. These are visible only a few miles at sea, 
and in foggy weather are of little use. In such weather 
guns are used, and loud sirens giving long and short blasts 
representing the dots and dashes of the Morse alphabet. 
Four ships of the A” Fleet—viz., the Majestic, the 
„Diadem, the Blake,“ and the Edgar "—are fitted with 
the wireless telegraphy apparatus designed by Captain 
H. B. Jackson, R.N., which is similar in some respects 
to that of Marconi. The navy this year has abandoned 
Mareoni's system, which was successfully worked by the 
inventor last year between two battleships 65 miles apart, 
and has fallen back upon the earlier system invented by 
Captain Jackson. So far this syetem has not been worked 
a greater distance than 25 miles, and then somewhat 
imperfectly, the dots and dashes having & tendency to 
run into one another. That the Admiralty is fully alive 
to the importance of the subject is obvious from the fact 
that a series of experiments has recently been carried on 
more or less successfully on board 32 vessels of the navy, 
at a cost of £6,400, the difference between this sum and 
£9,500 recently voted in the navy estimates for wireless 
telegraphy being charged by the company holding the 
royalty. 
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ELECTRIC LIGHTING AT ROTHESAY. 


The Royal burgh of Rothesay is the most important of 
the many beautiful coast resorts for which the estuary of 
the Clyde is justly famous. It occupies a position which 
for natural beauty, and the various attributes that go to 
er up a desirable holiday haunt, it would be bard to 

eat. 

Rothesay is to Glasgow and the West of Scotland what 
Brighton is to London—indeed, one often hears it described 
as “the Brighton of Scotland,” or, again, as “the Madeira 
of Scotland.” Though Rothesay is compared to Brighton 
and Madeira, this does not in the least imply that Scotchmen 
consider either of these places to be a patch on their 
favourite holiday resort, as a born Scot would not consider 
Brighton to be "in the same street as Rothesay, while 

eria would only come in as a bad second. Situated on 
a beautiful bay in the island of Bute, and surrounded by the 
lochs and mountains of Argyleshire, the town presents on 
a fine summer day an appearance which pleases the eye of 
the tourist, even though he has seen all the most beautiful 
seaside resorts both at home and in other lands. 
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Id. 1. - Interior of Engine and Dynamo Room, Rothesay, 


However, enough has been said with regard to the 
natural beauties of the town, and now we come to the 
latest acquisition which has been obtained to supplement 
these natural attractions—namely, the installation of the 
electric light. In the year 1897 it was decided to obtain a 
report and preliminary estimate with a view to applying 
for a provisional order, should the Town Council consider 
the proposed outlays as likely to result in the benefiting of 
the community. At the time of the inception of the scheme 
Rothesay was fortunate in having for its provost the 
Marquis of Bute, who, having an extensive private installa- 
tion at his beautiful residence, Mountstuart, near Rothesay, 
was in a position to appreciate the great advantages which 
would accrue to the burgh from the introduction of electric 
light. A committee of the Council was formed to deal with 
the question of electric lighting, having for chairman ex- 
Provost Milloy, who from the time that the matter first 
came up to the completion of the work has spared no 
trouble to insure the success of the scheme. The Council 
employed as their consulting engineer Mr. T. Crichton 
Fulton, of Glasgow, and a provisional order having been 
applied for and granted in November, 1898, Mr. Fulton 
was instructed to prepare a report on the most suitable 
scheme for the town. Several schemes were submitted, 
and the one that was chosen was for a continuous-current 
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| supply for m and private lighting on the three-wire 


system, with 500 volte between the outers. 7 

We may here digress to point out that Rotheaay is not 
in the happy position of having an “all-the-year-round 
season like most of the English watering places, about four 
months being the extent of the season proper. The only 
establishments which are at all extensively patronised in 
the winter are the two hydropathics, the larger of which 
has a private electric light installation. For this reason, 
principally, it was not thought advisable at the commence 
ment of the undertaking to put down 2 for private con- 
aumers, as owing to the short hours of lighting during the 
“ season " the demand would have been very small. In spite 
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FIG. 8. —Desigu of Lamp Pillar, Rothesa 


of this fact, however, there should be no difficulty in running 
plant for private lighting at a profit after a reasonable time 
has been allowed to elapse for the new illuminant to catch 
on " with the public. 

The Council having decided to proceed with the public 
lighting of the burgh, the work was put out to public 
tender. The tender accepted by the Council was that of 
Mesars. Lowdon Bros, and Co., of Temple Electric Works, 
Dundee, whose offer forthe work was about £2,500, exclusive 
of trenching and foundation work. The total cost of the 
work, including all extras and trenching, came to about 
£3,000. The plant as at present running is arranged so as 
to fit in with the extended scheme, with the minimum 
amount of expense and alteration when the extensions have 
to be made. The site of the generating station is at the 
new Corporation gasworks, which are situated barely half 
a mile from the central part of the town. 

The station is a substantial brick-built house about 90ft 
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square, situated only about 10ft. or thereabouts from the 
boilers. The main steam-pipe is Tin. in diameter, of 
welded steel, with flanges screwed and riveted, and jointed 
with corrugated brass jointing rings. The branch steam 
and exhaust pipes are of wrought iron, with screwed con- 
nections. All the piping under pressure is lagged with 
“‘magnesian sectional” covering. The steam-pipe system 
is drained into a Sturtevant steam-trap, and is supported 
by means of slings from the roof and from wall brackets. 
The boilers are two in number, and have been working 
now for about four years, being put down when the new 
gasworks were erected. They are not of very suitable 
type for an electric supply station, as they are single flued, 
burning slack with Meldrum's system of forced draught, 
but for present demands they answer the purpose fairly 
well They supply, at a reduced pressure, the gasmaking 
apparatus and pumps, while the electric lighting engines 
are supplied with steam at the full qum of 150lb. per 
square inch. The boilers are fed by means of two 
Worthington feed pumps, which were substituted for the 
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with current at 500 volts. Fig. 1 shows the interior of the 
engine and dynamo room. 

he switchboard is of Messrs. Lowdon Bros. and Co.'s 
standard type, with fuses having a clear break of 4in., to 
deal with 500 volts. A Kelvin standard pattern voltmeter 
reading up to 600 volts and a Kelvin ammeter are mounted 
on the board. 

The mains from the station to the centre of the town are 
two three-core’/,, S. W. G. cables, each with the three cores 
connected up in parallel to form a ?!/, cable. When 
private consumers are to be supplied, the arc lamps will be 
fed from the distributing mains, and what are at present 
supplying the current for them will be used as two three- 
core pilot wires for two feeding points on the system. 
This arrangement has done away with the necessity of 
laying down special arc lamp mains from the station to the 
town, which would have been subsequently of no use. 
About a mile of three-core 7/,, cable has been laid, and 
about 5} miles of 7/,, 5 cable for the are circuits. 
The cables are all of the British Insulated Wire Company's 


fori on 


. N 
. /AQUARIUM 


BAY 


Vie 2.—Dlagram of Mains, Rothesay, 


injectors formerly in use. These pumps are of the vertical 
Admiralty pattern, and each is capable of delivering 1,500 
gallons of water per hour. It is intended to put down 
additional boiler power when the station is extended. 
There are two 20-b.h.p. compound high-speed non.con- 
densing engines, made by Mesars. Alley and McLellan, of 
Glasgow. They have each two cranks, four cylinders, 
two high-pressure 44in. in diameter, and two low-pressure 
Tin. in diameter, working tandem, one pair on each of the 


cranks. The normal speed is 575 revolutions per minute. 


The governor is mounted directly on the end of the shaft, 
and actuates a special throttle regulating valve. The 
engines are guaranted to work with a steam consumption 
of not more than 24lb., 25lb., and 26lb. of dry steam at 
145lb. pressure at full, three-quarters, and half loads 
respectively. The engines are coupled direct to two 
Parker dynamos, each capable of giving 47 amperes at 
280 volts, and of being run up to 360 volta for battery 
charging. These are intended to act as balancers when 
private supply is commenced, but in the meantimo they 
are coupled in series and supply the arc lighting circuits 


make, lead-covered, armoured with steel tape, and served 
over all with impregnated jute yarn. They are laid 
directly in the ground (for the most part under the foot- 
paths) with rough deal boards laid over them as a 
precaution against damage from street excavation work. 
Lead-covered cable without armouring, but drawn into din. 
cast-iron piping, is used on the pier. At the height of the 
season it is no uncommon thing for 10 or even 12 pleasure 
steamers to be at the pier at one time. Of course this has 
the effect of so crowding tho pier, as to render it impossible 
to break up the surface for cable repairs without causing 
great inconvenience to the public. Hence the use of cables 
drawn into iron piping for this portion of the work. A 
diagram of the mains showing the positions of the arc 
lampe is given in Fig. 2. 

There are 34 arc lamps in all, three of which are special 
Board of Trade signal lanterns for harbour purposes. The 
lamps are of Messrs. Crompton and Co.'s well-known “ P“ 
type, with special weather-proof hoods. They are mounted 
on cast-iron pillars with curved bracket arms, which 
present an exceedingly tasteful appearance (see Fig. 3). 
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The Rothesay coat-of-arms is embodied in the ornamental 
scrollwork of the bracket, and also embossed on the base 
of the pillar. They were designed and made by Messrs. 
Walter Macfarlane and Co., Suain Foundry, Glasgow, 
who also made the special signal lanterns for the harbour. 
The arc lamps are arranged in four circuits, two of nine 
lamps each and two of eight lamps each. They are also 
arranged in alternate cireuits, so tbat one half of the lamps 
can be switched off at midnight if desired; The switches 
for this purpose are arranged in the base of the first pillar 
of each of the four groupe, which are all situated near the 
centre of the town and within a small area. Thus the 
attendant has no great distance to cover when switching 
off. Each lamp has an automatic cut-out, substitutional 
resistance, and special cutting-out switch for switching off 
the lamp, and at the same time substituting the resistance, 
leaving the lamp perfectly dead for examination and 
retrimming, should such be necessary. 

The installation was successfully started up in September 
of last year, and has been running satisfactorily ever since, 
the new light being much appreciated alike by the natives 
of the town and the ''stranger within its gates." Now that 
Rothesay has led the way in introducing the electric light, 
it is expected that most of the otber coast towns on the 
Clyde will follow its example, as there is no mistake that 
the popularity of Rothesay will be greatly increased owing 
to the much enhanced appearance which the electric 
lighting has given to the town, especially the esplanade 
and pier, which are, of course, the parts most frequented 
by visitors. Messrs. Lowdon Bros. and Co. are to be 
complimented on the shortness of the time which elapsed 
between the commencement of the work and the switching 
on of the installation. The cable laying was commenced 
about the middle of May, 1899, and the lighting was started 
up on Sept. 12 following. In view of the amount of work 
which had to be got through and the delays, inseparable 
from the fact of all material having to be shipped, this was 
a remarkably good performance. Oa behalf of the Council, 
Mr. J. C. Sinclair, the burgh chamberlain, did everything in 
his pu to expedite the work, and has, since the inception 
of the scheme, had its success thoroughly at heart. Messrs. 
Lowdon Bros. and Co. have been running the plant on con- 
tract throughout the season, and so far no serious hitch has 
occurred. The whole work was under the supervision of 
Mr. George Balfour, of the firm of Messrs. Lowdon Bros. 
and Co., while Mr. James Allan represented the firm on the 
spot irom start to finish of the work. 

It may be mentioned, in conclusion, that the photograph 
of the engine-room which we reproduce herewith was taken 
by Messrs. Adamson and Sons, of Rothesay, together with 
a unique photograph showing the bay under the electric 
light. Thelatter was obtained only after repeated attempts 
on à very dark night. "The effect obtained is very interest- 
ing, but, unfortunately, will not bear reproduction. 


THE OPENING OF EDMUNDSON'S ELECTRIC 
SUPPLY COMPANY'S WORKS AT GUERNSEY. 


On Wednesday, July 25, the official opening of the 
works of this company took place, being performed by 
Sir Thomas Godfrey Carey, Bailiff of Guernsey, in the 
presence of a goodly assemblage. The ceremony took 
place at 12.30 p.m., when those present were invited 
to inspect the works, 

In a lengthy speech Mr. J. C. Wigham, of Messrs. 
Edmundeon’s, explained that the company was started in 
Guernsey in the spring of 1897 by Messrs. Edmundson’s 
Electricity Corporation, Limited, of Westminster, who had 
applied to the States of Guernsey for a concession for the 
establishment of an electricity supply in Guernsey. The 
supply was now complete, Messrs. Edmundsons baving 
found the whole of the capital required. The concession 
was granted by the States in the spring of 1898, and 
obtained the Royal assent later on in the same year. Mr. 
James Daquemin, sen, M.IC.E., architect, was subse- 
quently asked to prepare plans for the necessary buildings, 
while Mr. W. H. Deuce, A. M. IL C. E., engineer and manager 
for Meters. Edmundsons in the island, was entrusted with 


the designs for the electrical equipment of the station. 
The building operations were commenced early in 1899 
and completed about a twelvemonth after, the contract for 
the building work being let to Mr. J. H. Mansell, of 
St. Sampson’s, Guernsey. 

Sir THOMAS GODFREY CAREY said that the company 
had been one of high standing from the commencement, 
It had proved great efficiency, and deserved the full con- 
fidence of the community. He expressed the hope that 
every success would erown its labours, and returned thanks 
to Mr. Wigham for the able way in which he had explained 
the working of the station. The concern would be crowned 
with success, both for the shareholders and for the benefit 
of the island of Guernsey. Sir T. G. Carey then declared 
the works open. 

Mr. WicHAM prayed Sir Thomas to set the machinery 
in motion, the switch being turned on by Miss 
Carey (daughter of Sir Thomas). Mr. Edmundson 
subsequently presented the switch button to Sir 
Thomas, and three cheers for the success of the company 
were given by those assembled, who were then invited by 
Mr. Wigham to luncheon at the Yacht Hotel, where host 
Pells had provided a menu worthy of the occasion, and at 
1.30 p.m. about 60 sat down to partake of it. After full 
justice had been done to the fare provided, and the usual 
loyal toasts had been duly honoured, 

Magistrate BROUARD was called upon to propose “Success 
to the Electric Light in Guernsey.’ He said he remembered 
the good old time when they had to depend on oil lamps 
for their light. Great progress was made when gas was 
introduced, but now, in ita turn, electric light in the island 
was an accomplished fact. He was sure that everyone 
would join in the toast which he had the honour to 
propose. 

Mr. EDMUNDSON, in responding, said he was glad to see 
so many present. He thought that the electric light in 
Guernsey would be a success. The work of installation 
had been done in a thorough and up-to-date manner. 

Mr. WiGHAM, in proposing ‘Continued Success to tbe 
Island of Guernsey,” said the directors of Edmundson's 
Electricity Corporation, Limited, advocated installations in 
small towns. In Guernsey they already had penny-in-the-alot 
meters and he hoped that artisans would procure them. 
Personally, he hoped to see the electric light the poor man's 
light in Guernsey. The company thought it would be able 
to pay & small dividend at the end of the first complete 
year of working. Up to now three hotels had availed them- 
selves of the new light. As to public lighting for town and 
harbour, they intended to have a friendly contest with their 
friends the gas company. They also wished to see motors 
installed for working cranes, printing machinery, lifts in 
hotels, and the stone-breaking machines at St. Sampson's, 
etc. Many houses and business places in the island would 
also some day go in for electric lighting. All the gas com- 
panies had given notice that the price of gas would be 
increased owing to the rise in price of coal, but it was not 
his company's intention to raise the price of their light. 
On the contrary, they would only be too pleased, as customers 
increased, to make a reduction. 

Mr. HENRY GIFFARD, responding to the toast, said that 


Mr. Druce had had the coolness to provide coolness to his 


guests in the shape of electric fans, and he thanked him for 
them, He was a born Guernsey man, but had spent the 
greater part of his life away from his native home, and it 
was the spot to which he had always wished to return. 
He attributed the success attained by Guernsey to its 
always being willing to accept light, and to-day they had 
accepted a new light. He remembered the time when 
their only light came from tallow candles, and no Bryant 
and May’s matches to light them with. But progress had 
made a big step, and he could only wish continued 
success to the island of Guernsey. 

Sir T. G. CAREY proposed Our Visitors, and gave them 
alla hearty welcome. It gave him great pleasure to see 
present so many gentlemen from England and Jersey, and be 
hoped that the island would profit by the light thrown into 
it by visitors. 

This toast was responded to by Mr. W. H. Dickson, 
manager of the Jersey Railway Company, and Alderman 
CHAVE, of Weymouth, the latter gentleman remarking that 
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the Weymouth Town Council had been talking about the 
electric light for four years, and he hoped that they would 
800n have it. 

„The Contractors was proposed by Mr. GERVASE PEEK, 
of Guernsey, and responded to by Mr. T. CALLENDER, of 
Callender’s Cable Company. | 

The toast, “The Chairman," proposed by Mr. T. W. 
PRESSLAND, was pn | received, and Sir THOMAS, in 
reply, said he was pleased to be present. He appreciated 
the electric company, and what he had seen of their work 
was a proof that the company was a sound and reliable one. 
The intercourse between the States and the company had 
always been cordial. There was one gentleman whom he 
thought had been forgotten in the toast list, that was Mr. 
D.uce, who had been the channel of communication between 
the States and the company, and he offered his personal 
thanks for the way in which that gentleman had managed 
the affairs of the company. 

Mr. Druck, in a few chosen words, thanked the Bailiff 
for his kind remarks, and the company for the way in 
which they had drunk his health. 

The proceedings terminated at 4 p.m. 

The following is a short description of the works: As 
mentioned above, the work of erecting the generating 
station buildings, which are situated at Amballes, was 
commenced early in 1899 and completed in about 12 months. 
No less than 4,000 tons of earth and rock had to be 
removed from the site before the foundations could be put 
in, owing to the slope of the ground, which, therefore, 
necessitated putting the floors at different levels. On 
approaching the works, the first thing noticed is the 
chimney stack, which is 100ft. high and 5ft. diameter 
inside, the top being finished off with a neat cap of Guernsey 
granite. The buildings are built of local granite through- 
out, with the exception of the temporary end to the boiler 
and engine houses. The buildings comprise a boiler-house, 
36ft. by 51ft, with a bunker capable of holding about 
100 tons of coal next the street; an engine-house, 24ft. by 
51fv.; an accumulator-room, 17ft. by 51ft.; a private office, 
large public office, workshop and lavatories, etc. The pre- 
mises are well lighted, and sufficiently commodious for the 
purposes for which they are designed. An important point 
is that they are arranged so as to facilitate extensions when 
pau without disturbance to the existing structure or 

t. 
There are at present installed two Babcock and Wilcox 
100-h.p. water-tube boilers, each capable of evaporating 
3,500lb. of water per hour at a pressure of 160lb. per 
square inch, and room has been let: for a new boiler, 
double the size of the existing ones, which is to be delivered 
in October, and which is to be fitted with mechanical 
stokers. Ia the boiler-house are also two feed pumps, one 
driven by steam, and the other by an electric motor; one 
of these is intended to act as a reserve, and the piping and 
valves are so arranged that in case of ths failure of one 
pump the other can be used to supply either boiler. At 
the back of the boilers is the main flue leading to the 
chimney, and outside the boiler-house is a Green's econo- 
miser Like the feed pipes, the steam-pipes to the engines 
are also in duplicate, rendering very remote any chance of 
a complete failure of steam to the engines. The engine- 
room contains two Belliss engines of 80 ih.p. each, 
coupled direct to two-pole 74-kw. dynamos, running at & 
speed of 500 revolutions per minute, by Mesers. 
Thomas Parkers, Limited. These generators supply 
160 amperes each at 460 volts terminal pressure. 
Room is left for two more engines, each capable of 
supplying 5,000 8-c.p. lamps, one of which is to be erected 
this autumn. Facing the engines is the switchboard. This 
has a base of Sicilian marble framed with a carved 
mahogany moulding. All the measuring instruments, 
etc., are of the Kelvin type. The battery of accumulators 
consists of 230 23-plate D.P. cells in glase boxes, and has a 
normal output of 336 kilowatt-hours and a maximum 
discharge rate of 80 amperes, being therefore capable of 
supplying 1,200 lamps for nine hours when fully charged. 

he main feeder and distributor cables, of which there 
are at present about seven miles laid, were supplied by 
Messrs. Callender's Cable and Construction Company, 
Limited. They are of sufficient capacity to supply 


10,000 lamps, so that the streets will not require to be 
opened again until the system has grown very considerably. 

The feeders are of the triple-concentric lead-covered, 
armoured type, laid direct in the soil. Distributors of the 
three-core type are used, and these are laid in the same 
manner. A low-pressure three-wire system of distribution 
has been adopted, with a pressure of 210 volts at the con- 
sumer's lamps. The price charged per unit for lighting is 
7d. and 4d., while 4d. and 14d. is charged per unit for 
power, on the maximum demand system. Supply was com- 
menced in February, 1900, and the undertaking gives every 
promise of complete success, well over the equivalent of 
5,000 8-c.p. lamps having already been connected up to 
the mains. Included in this load is a fair number of motors. 
No street-lighting has at present been done. St. Peter Port 
is the principal centre supplied, the population of which 
amounts to 18,000. The local gasworks are owned by a 
company, the price charged per 1,000 cubic feet of e 
being 4s. In conclusion, it may be added that Mr. W. 
H. Druce, A. M. I. C. E., is acting as Messrs. Edmundson's 
resident engineer and manager in Guernsey. 


THE LEGAL RELATIONSHIP OF THE SUPPLY 
COMPANY TO THE CONSUMER. 
[FROM A LEGAL CORRESPONDENT. | 


In view of the provisions of the Electric Lighting Acts 
which render compulsory the supply of electricity to the 
private consumer, it is sometimes important for the com- 
pany to have an exact idea of their legal rights aud 
responsibilities. Foremost among a long list of penalties to 
which the company may becomo liable are the penalties for 
default in supplying energy, which are imposed by Clause 50 
of the schedule to the Electric Lighting (Clauses) Act, 


1899. It is not to be supposed, however, that a company 


is unable to protect itself, or that it is bound to supply 
electricity to all comers. Although it is provided by 
Section 19 of the Electric Lighting Act, 1882, that every 
company or person within the area shall be entitled to a 
supply, and by Section 20 that no undue preference shall 
be shown to any local anthority, company, or person, 
yet this does not mean that the company need lay wires 
at their own expense for the accommodation of everyone. 
The whole matter is now regulated by certain sections in the 
scheduleto the Electric Lighting (Clauses) Act of 1899. After 
the provisions of Section 21, which providefor the compulsory 
laying of street mains, it ie provided in Section 27 that 
the undertakers shall furnish à supply to everyone whose 
premises are eituate within 50 yards of such mains, and 
that they must furnish and lay any electric liues that may 
be necessary for the purpose, provided that the cost of (1) 
wires laid on the property of the owner, (2) of so much of 
any line as it may be necessary to lay for a greater 
distance than 60ft. from the main, shall, if the undertakers 
so require, be defrayed by the owner or occupier. The 
undertakers may also require security for the payment of 
rent by the occupier. 

As electricity is still a comparatively new commodity, 
we are unable to refer to any cases which might be likely 
to render the statutes passed in relation thereto more easy 
of comprehension. The close analogy which exists between 
electricity, on the one hand, and gas and water, on the 
other, may, however, prove to be of assistance in our 
researches. 

" Consumer " is defined by Section 1 of the schedule to 
the Electric Lighting (Clauses) Act, 1899, to mean “any 
body or pergon supplied or entitled to be supplied with 
energy by the undertakers.” The “undertakers” are 
defined by Section 2 of the same Act to be the 
authority, company, or other person named for that 
purpose in the special order.” In connection with this 
article we may take it that the supply company are 
“ owners ” or “undertakers.” In dealing with the Electric 
Lighting (Clauses) Act of 1899, it is important to observe 
that it has no application to the administrative county of 
London (see Section 2). Nevertheless, the form of pro- 
visional order bitherto in common use is to all intents and 
purposes identical with the schedule to the Act of 1899, 
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which must now be incorporated with and form part of 
every provisional order made by the Board of Trade after 
Oct. 1, 1899. 

The Electric Lighting Act, 1882, incorporates by 
Section 12 the provisions of the Gasworks Clauses Act, 
1847, as to breaking up streets for the purpose of laying 
pipes, and also with respect to waste or misuse of the 
electricity or injury to the pipes. It also incorporates 
Sections 38 to 42 and Sections 45 and 46 of the 
Gasworks Clauses Act, 1871, as to the recovery of elec- 
tricity and meter rents. In order to ascertain the rights 
of a supply company to recover their reasonable charges 
from private owners it is therefore necessary for us to refer 
to the incorporated sections of the Gasworks Act, and the 
cases which have from time to time arisen thereunder. 

The incorporated sections of the Gasworks Clauses Acts, 
1847 and 1871, are to be construed for the purposes of the 
Electric Lighting Act, 1882, as if '' gas meant electricity, 
and as if “pipe” meant electric line,” and works 
meant works as defined by the Electric Lighting Act, 1882, 
and as if "the limits of the special Act" meant the area 
within which the undertakers are authorised to supply 
electricity under any license, order, or special Act (see 
Electric Lighting Act, 1882, Section 12, Sub-Section 3). 
“ Works are defined in Section 32 of the Act of 1882 to 
be, and to include, electric lines, also any buildings, 
machinery, engines, works, matters, or things of whatever 
description required to supply electricity and to carry into 
effect the object of the undertakers under the Act. Bearing 
the above section in mind, we shall be entitled to treat the 
cases which have arisen with reference to gas as authoritative 
in relation to the supply of electricity. For the sake of 
clearness it will be convenient to substitute the word 
“ electricity " for gas," and the words electric line” for 
“ pipe," in setting out the incorporated sections. 

By Section 39 of the Gaeworks (Clauses) Act, 1871, it 
is provided that in case any consumer of electricity supplied 
by the undertakers leaves the premises where sack elec- 
tricity has been supplied to him without paying the rent 
or meter rent due from him, the undertakers shall not be 
entitled to require from the next tenant of such premises 
the payment of the arrears left unpaid by the former 
tenant, unless such incoming tenant has undertaken with 
the former tenant to pay or exonerate him from the pay- 
ment of such arrears. In connection with this section it 
is important to remember that by Section 27 of the schedule 
to the Electric Lighting (Clauses) Act the undertakers are 
entitled to demand security for the payment of rent. 
therefore, if suitable precautions are taken, no liability need’ 
oe incurred. 

By Section 40 of the Act of 1871, if any person supplied 
with electricity, or with any electric meters, or fittings by 
the undertakers neglects to pay to the undertakers the 
rent due for such electricity, or the rent or money due to 
the undertakers for the hire or fixing of such meter, or 
any expenses lawfully incurred by the undertakers in 
cutting off the electricity from the premises of such person, 
the undertakers may recover the sum so due in like manner 
as a penalty under the Act. The use of the word penalty 
does not make the proceedings criminal (see R. v. Master or 
Martin, L. R., 4Q.B., 285; 38 L2. 75;19 L. T., 783; 17 W. R., 
442 ; 10 B. and S. 42), and the money due is in reality only 
in the nature of a civil debt, recoverable by complaint 
and order under Sections 6 and 35 of the Summary 
Jurisdiction Act, 1879. Thus, in the case of R. v. the 
Justices of Torquay (1895: 1 Q.B, 1; 64 LJ., 70; 71 
L. T., 574; 45 W. R., 59), it was decided that where 
the justices, upon an information in writing, made 
an order that the defendant should pay a cab fare and 
costs due under Section 66 of the Town's Police Clauses 
Act, 1847, and that in case of non-payment he should be 
imprisoned in default of a sufficient distress, it was held 
that the order was bad, and that the fare was recoverable 
only in the manner in which civil debts” are recoverable 
in a court of summary jurisdiction under Section 35 of that 
Act. There is no necessity, however, to have recourse to 
these decisions in the case of a recovery of electricity 
rents, for it is provided by Section 12, Sub-Section 3, of 
the Electric Lighting Act, 1882, that all offences, forfeitures, 
penalties, and damages under the incorporated provisions 


of the said Acte—e.g., the Gasworks Clauses Acts—or any 
of them, may be 5 and may be recovered in 
manner by the said Acts respectively enacted in relation 
thereto, provided that sums recoverable under the provi- 
sions of Section 40 of the Gasworks Clauses Act, 1871, 
shall not be recovered as penalties, but may be recovered 
as civil debts. The recovery of civil debts in a court of 
summary jurisdiction is provided by Sub-Sections 6 and 35 
of the Summary Jurisdiction Act, 1879 (42 and 43 Vict., 
cap. 49). 

t must not be supposed that the above sections limit 
the electric supply company to taking proe pect in a 
court of summary jurisdiction. It is provided by Section 41 
that whenever any person neglects to pay any rent or sum 
due and payable, the undertakers may recover the same, 
with full coste of suit, in any court of competent jurisdic- 
tion; and the remedy of the undertakers under this enact- 
ment are, in addition to their other remedies, for the 
recovery of such rent or sum. 

The register of a gasmeter is primá facie evidence of the 
quantity consumed, and two justices may settle the differ- 
ence (see Gaslight and Coke Company v. Cresswell, 
1897, 61 J P., 699.) An important difference is made with 
regard to an electric lighting meter, the register of which 
affords conclusive evidence. Thus Clause 64 of the Electric 
Lighting (Clauses) Act of 1899, after declaring that in the 
cases of dispute the electric inspector must decide whether 
the meter is or is not in proper order, provides that the 
register of the meter shall be conclusive evidence of the 

ue of the supply. It is also interesting to notice that 
the accuracy of a meter, which was sworn to be perfectly 
correct by a Government inspector, was successfully dis- 
puted at Wandsworth Police Court July, 1887 (see Wands- 
worth and Putney Gas Company v. Rye, 51, Sol. J., 633). 

In the next place, it is important to consider the time 
within which proceedings for the recovery of an electric 
lighting rate should be instituted. This seems to be 
regulated by Section 11 of the Summary Jurisdiction Act, 
1848, which provides that in all cases where no time is 
specially limited, such complaint shall be made or informa- 
tion laid within six calendar months from the time when 
the matter of it arose. That section has been applied to 
the hearing of a summons before justices for arrears of 
water rate under Section 85 of the Waterworks Clauses 
Act [see East London Waterworks Company v. Charles 
(1894), 2 QB, 730; 53 LJ.,209; 42 W. R., 702; 58 
J.P., 764], and in the absence of express authority it is 
submitted that an undertaker would be unable to recover 
any rates beyond those which accrued due within six 
months of the date of the demand. 

By Section 23 of the Electric Lighting Act, 1882, it is 
provided that any person who maliciously or fraudulently 
abstracts, causes to be wasted or diverted, consumes or uses 
any electricity, shall be guilty of simple larceny, and punish- 
able accordingly. The introduction of this clause rendered 
it unnecessary for the Court to say whether electricity was 
a "substance" capable” of being stolen, a question which 
arose with regard to gas, but which was answered in 
the affirmative by the case of R. v. White (21 L. T., 
159) A consumer of gas is liable to the penalty pre- 
scribed by Section 18 of the Gasworks Clauses Act, 1847, 
for altering a pipe communicating with a pipe belonging to 
the company so as to increase the supply without the com- 
pany's consent, although fraud is not intended or effected 
[Wood v. West Ham Gas Company (49 J. P., 662; 62 L. T., 
817)]. Having regard to the express words of Section 23, 
which apparently make fraud and ‘‘ malice ” an essential 
ingredient of the offence, the foregoing case would not 
appear to apply in the case of electricity. 

Sections 18 to 20 of the Gasworks Act of 1847 impose 
penalties upon persons for (a) fraudulently using electricity 
of the undertakers, (b) wilfully removing or damaging 
electric wires, and (c) renders all persons breaking electric 
wires, pillars, or lamps liable to pay for the damage done 
to an extent not exceeding £5. Section 38 of the Act of 
1871 imposes penalties for injuries to meters. Special 
provisions with regard to these instruments now form an 
integral part of every provisional order [see Clauses 49 to 
59 o) the schedule to the Electric Lighting (Clauses) Act, 
1899]. 
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STANDARDS OF E.M.F. 
BY JOHN HENDERSON, DSC, F. R s E., A. I. E. k. 
(Concluded from page 124.) 


Twne or Diffusion Lag.—No matter how accurately we 
may know the temperature of a cell and have determined 
its temperature coefficient, it does not always follow that 
we are jastified in applying it in order to calculate the 
E M.F. of the cell under all circumstances, as it is found 
that the change in the E M.F. does not immediately follow 
on the change of temperature, but, in general, lags behind it. 
This is known as “time lag,” and is due to the slowness of 
the process of diffusion in the cell when the density of 
a particular layer of solution has been altered by the 
temperature change. Many experiments have been made 
to determine the amount of the time lag in cells and the 
limiting rate of flactuation of temperature that may be 
permitted whilst ueing the ordinary coefficient. The most 
important results ia connection with this point are those of 
Ayrton and Cooper, who have shown that in a cell of the 
Board of Trade pattern, if kept at a constant temperature 
for 30 minutes before use, the E. M. F. will not differ more 
than 1 part in 10,000 from its calculated value. In 
a still more recent investigation it has been shown that in 
cells made up in accordance with Dr. Kahle’s specification, 
the time lag amounted to the following values with 
various rates of temperature change : 


0004 volt, temperature changing 1deg. C. in 7 minutes, 
00025 99 99 77 L 97 15 97 
00005 39 33 99 99 99 30 97 


whilst in the case of the Board of Trade cell the time lag 
amounted to more than four times the above values. The 
time lag must depend largely on the construction of the 
cell and on its treatment, as, if shaken, the rate of diffusion 
would be much greater than if kept perfectly still Callendar 
states that the E. M. F. of a cell kept perfectly still may go 
on changing for weeks before it reaches a steady value, 
consequent upon a sudden change of temperature. The 
Callendar crystal cell has an advantage over the other forms 
in this respect, since having no liquid for diffusion currents 
to be set up in, the lag is very small. 


The Clark Cell Supplying a Current.—Although it is not 
usual to take any appreciable current from a standard cell 
in ordi testing, yet in view of possible accidental short- 
circuite it is advisable to investigate how far the generation 
of such currents will affect the E.M.F. of the cell. On this 
subject à number of interesting experiments have beon 

e. According to Skinner, the amount of polarisation 
in a Clark cell is directly proportional to the current 
density, but if the resistance of the external circuit is not 
less than 100,000 ohms, polarisation need not be taken 
into account. In the Carhart-Clark cell, when the resist- 
ance of the external circuit was 500,000 ohms, no polarisa- 
tion was detected, and when it was 1,000 ohms the 
polarisation only amounted to 1 part in 10,000 in five 
minutes. In connection with the production of larger 
currents, such as those produced by an accidental short- 
circuit, Fisher gives some interesting and remarkable data. 
In one experiment, after allowing a Clark cell to supply a 
current on a potentiometer wire due to a want of balance of 
01 volt for one minute, the E. M. F. fell 6 parts in 14,000, and 
the cell required 10 minutes’ rest to recover, whilst after an 
actual short-circuit for 30 seconds through 2in. of No. 18 
copper wire, the E M.F. fell 1 part in 1,400, and required 
80 minutes’ rest to recover. The rate of recovery could 
in every case be accelerated by slightly charging the cells 
from a higher E.M.F.; thus a cell which had been short- 
circuted for 20 hours through a few inches of thick copper 
wire, and whose E.M.F. had fallen to 0:17 volt, recovered 
after 24 hours’ rest, but the same cell recovered in 2} hours 
when charged from an E. M. F. of 14 volts. Also a cell 
short-circuited for five seconds whose E M.F. had fallen 
8 parts in 14,000 recovered in 10 seconds when charged 
from an E.M.F. u volt in excess of its normal value. 
Fisher also found that the internal resistance of Clark 
cells rose greatly after standing for a long time unused, 
but that a temporary short-circuit would reduce this in 
some cases from several thousand to a few hundred ohms, 


so that an occasional short-circuit far from being injurious 
to the cells was, if anything, rather beneficial. 

To sum up the information we have on the Clark cell, it 
will be seen that it by no means comes up to the level of 
an ideal standard of E M.F., the chief defects being incon- 
stancy of E.M.F. over long intervals of time and the want 
of certainty as to whether under given conditions we are 
justificd in applying corrections, such as those for tempera- 
ture change, which must in many cases have been obtained 
under totally different conditions of which we have no 
knowledge; and even if we did know the conditions, 
Jaeger's experiments on the change of constitution of the 
zinc sulphate indicate that the entire life history of each 
cell must be known before we can put much reliance on it. 
With regard to the most suitable form of Clark cell for 
commercial purposes, the Rayleigh H-cell is much too 
fragile to stand the knocking about such a cell must 
receive. The Board of Trade cell, whilst being more 
compaet and d wirt does not fulfil the other conditions 
necessary. The Carhart-Clark cell is open to the same 
objections. The Callendar crystal cell appears to be the 
most satisfactory form yet devised, the time lag being 
amall and its construction admitting of its being completely 
immersed in a water-bath, although in other respecte it is 
open to the same objections as the others. 

Before leaving the subject of the Clark cell it will be 
well to look briefly at the methods of preparing the 
materials required in its construction and the probable 
impurities they contain. The mercury as supplied by 
chemists can, in general, be relied upon for purity if it has 
been redistilled, as can also the zinc rods. The greatest 
difficulty will doubtless be experienced in obtaining pure 
neutral mercurous sulphate; this as supplied usually 
contains mercuric sulphate, which under the action of 
water splits up into an acid and a basic salt; the latter 
is insoluble in water and can readily be detected by its 
yellow colour; it does not affect the E M.F. The acid 
salt, however, must be got rid of, and, as it is soluble in 
water, it is generally recommended to wash the mercurous 
sulphate well with distilled water, and grind it up into a 
paste with some pure mercury. In one specimen of 
mercurous sulphate which had a strong acid reaction, this 
process was adopted by the author with very poor results, 
whilst in another case mercurous sulphate, which at firat 
gave no acid reaction, six months later turned yellow, thus 
indicating that decomposition had occurred. A cell employ- 
ing some other salt more stable and more easily obtained 
pure would be much more likely to give satisfactory results. 

Cadmium Cells —Many experiments have been made with 
various combinations of metals and salts, with a view to 
obtain a primary cell free from the defects found to exist 
in the present Clark cell, and one of the most important 
results of these experiments has been the production of the 
cadmium cell. This cell appears to have been first devised 
by Weston, in America, in 1891 as the result of endeavours 
to obtain a cell with a small or negligible temperature 
coefficient. Weston, recognising that the most impor- 
tant factor determining the variation of the E.M.F. 
of the Clark cell with temperature was the altera- 
tion in density of the ZnSO, solution, chose as 
the electrol in his cell a salt which was equally 
soluble in hot and cold water—viz, cadm'um sulphate. 
The electrodes of the cell are mercury and an amalgam of 
cadmium and mercury. The mercury is covered with a 
layer of paste consisting of neutral mercurous sulphate, 
mercury, and cadmium sulphate, the remainder of the cell 
being filled with a saturated solution of neutral cadmium 
sulphate. The form of cell adopted by Weston is shown 
in the accompanying figure (Fig. 5). According to Weston, 
the E. M. F. is 1:019 volts, and the temperature coefficient 
01 per cent. per 1deg. C. In 1893 Dearlove published 
the results of some experiments on cadmium cells of the 
Rayleigh H- form. No mention is made by him of any test 
for acidity of the paste or CdSO, solution, or whether any 
special difficulty was experienced in obtaining neutral salts. 

he only precaution specially mentioned was that the 
Hg,SO, should be present in excess, otherwise the E. M. F. 
obtained was too high. After construction, the E. M. F. of 
his cells fell by 4 parts in 10,000 in 16 days. Experi- 
ments were also ads using various proportions of mercury 
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and cadmium in the amalgam, a pure cadmium electrode 
giving an EM.F. of 1:0800 volts, whilst a proportion of 
1 Cd to 100 Hg gave an E.M.F. of one volt. e other 
values obtained Fava been plotted on the accompanying 
curve (Fig. 6), and show a rapid rise in EM. F. with the 
roportion of cadmium till a proportion of 7 Cd to 100 Hg 
Ís reached, after which the curve mes much flatter ; for 
all proportions below 14 in 100 the E.M F. was found to 
be very unsteady. Experiments on the per de 
coefficient also appear to have been made on a cell having 


one of the most likely to occur gra zinc in the cadmium. 
This Jaeger showed raised the E. M. F. by only 00019 volt 
when present to the extent of 1 per cent. ; also an iricrease 
of 1 per cent. in the amount of cadmium in the amalgim 
raised the E. M. F. by 001 volt. The cadmium sulphate 
solution was saturated by shaking up powdered CdSO, and 
distilled water, and allowing to stand for a long time. Any 
acidity could be neutralised by digesting with cadmium 
hydrate, made by precipitation from CdSO, with caustic 
soda. In a paper dated 1897, Jaeger gives a detailed 
description of the form of cadmium standard cell adopted by 
the Reichsanstalt; the Rayleigh H-form of cell is employed, 
and the amalgam has the composition 6 Hg to 1 Cd; the 
temperature coefficient is given as 004 per cent. per 
ldeg. C. at 20deg. C., and it is stated that the E.M.F. is 
independent of the proportion of mercury in the amalgam 
between 6 and 13 parts to 1 of Cd. Another important 
contribution to our knowledge of the cell was made in 
1897 by Cohen, who showed that there is a break in tho 
solubility curve of CdSO, at 15deg. C., above which tempera- 
ture it is constant; this, he suggests, will account for the 
irregularities in the behaviour of cadmium cells that had been 
observed at low temperatures. A similar observation has 
been made by Callendar and Barnes, two different rates of 
temperature variation having been obtained at temperatures 
between Odeg.-10deg. C., according to the treatment of 
the cell; this they suppose due to the existence of two 
hydrates of CdSO,, similar to the two zinc sulphates which 
may occur in the Olark cell. In the most recent of their 
communications on the cadmium cell, Jaegar and Kahle 
admit irregularities in the behaviour of the cell at low. 
temperatures, and recommend that the cell should only 
be used at temperatures between 20deg.-70deg.C. Also 
taking the most recent value for the Clark cell to be 
14528 volts at 15deg. C., they give 1:0186 volts as the 
E MF. of the cadmium cell at gus C. 

From a careful study of the results of the experiments 
made by different physicists it will be seen that there are 
several points in connection with the cadmium cell that 
still remain to be cleared up, and several statements that 
are apparently at variance with one another that call for 
further investigation. As regards the question of acidity 
of the CdSO, and Hg,SO,, Jaeger and Wachamuth specify 
neutral salts, 1 afterwards they state that acidity 
produces no effect. The next point of importance is the 
effect on tbe E.M.F. of varying the composition of the 
amalgam. Jaeger states that an addition of 1 per cent. Cd 
to the amalgam increases the E.M.F. by 001 volt, whilst 
Dearlove's results show that up to 7 Cd in 100 Hg this 
variation of E. M. F. obtains, but from 7 to 14 Cd in 
100 Hg the number is considerably less, being about 
0004 volt per 1 per cent. Cd added. Nor is Jaeger's later 
statement, that the E M.F. is independent of the propor- 
tion of Cd and Hg within the limits of 7'7 and 16 parts of 
Cd to 100 of Hg, consistent with Dearlove's results, which 
show a variation of E.M.F. within these limits. The 
influence of impurities on the E.M.F. of the cell has been 
shown by all experimenters to be very small, comparatively 
large quantities of zinc, iron, and magnesium added to the 
CdSO, solution aa variations of only a few parte in 
10,000 in the E M.F. When we come to the temperature 
coefficient of the cells, however, we are met with a con- 
siderable divergence of opinion as to its actual value, 
although all experiments agree in showiog it to be very 
small. The uncertainty in making the measurement may 
perhaps be largely due to the fact that the total change in 
E M.F. of the cell through a range of 20deg.-30deg. C. falls 
within the limits of possible inaccuracy in calculating the 
E. M. F. of the Clark cell, which seems always to have been 
employed as the standard. Weston gives 01 per cent. per 
ldeg. F. over a range of 200deg. F. ae the maximum 
observed change in the E. M.F. This corresponds to a 
variation of 018 per cent. per ideg. C. A number of 
results by Dearlove are interesting as showing how the 
temperature coefficient depends on the composition of the 
amalgam. For cells having amalgam 1 Cd to 5 Hg the 
following numbers were obtained : | 
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an amalgam of 1 Cd to 5 Hg, and a value of :016 per cent. 
per ldeg. C. between 15deg. to 43deg. C. was obtained; 
the alteration of E M.F. appeared to be entirely due to the 
action of heat on the amalgam, the E.M F. falling as the 
temperature rose. Dearlove also states that a considerable 
time lag was observed in the change of the E.M.F. with 
temperature, but gives no data. In 1894 Jaeger and 
Wachsmuth published the results of a research on the 
cadmium cell, in which they give 1:025 volts (true) as the 
E.M.F. of the cell, and the following expression for the 
temperature variation : 
E, = E, — 1:25 x 10: 5 ^ —:065 x 10-2 (^2, 

They mention that considerable quantities of impurities in 
the salts only alter the E.M.F. by a few parts in 10,000. 
The same authors in a later paper give the results of a 
comparison of seven cadmium cells in series with five Clark 
cells in series, the cadmium cells being of the H-type. 
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Assuming the E. M. F. of the Clark cell to be 1 435 volts at 
15deg. C., they found the E.M.F. of the cadmium cell to 
be 1 019 volts at 20deg. C. The proportion of mercury to 
cadmium in these cells was 6 to 1, the Hg,SO, was freo 
from acid and basic salt, and the CdSO, gave no acid 
reaction. The temperature variation was expressed in the 
following relation : 


E: = E, — 5:8x 1075 (£^ — 20) - 065 x 10-5 (t — 20°)2. Range. Coefficient. 
As far as ordinary impurities are concerned, they appear 15deS. 27deg. Ms ” ]] res per ia 


to produce a very small effect on the E.M.F. of the cell. 27deg.-43de g „ 035 „ 


- 
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The most interesting values, 
from a set of five cells in which the amalgam had the 
composition 1 Cd to 7 Hg, and which are given in the 
following table : 


Coefficient Coefficient Coefficient 

Cell. E. M. T. — 55-335. 155'64. 33-5*.64*, 
l ... 10197 ..... 007 % uen 008 % u. 008 % 
2 ee 10196 . 006 „ sons, 107 .... ‘013 7 
d ouv: 10194 .... 003% ..... 0107 .... 015 * 
4 ... 10189 .... 003 . 010% ... 614 % 
5 .... 10193 ... 004 .... 007% ... 008 9 


Taken all over it would appear that the temperature 
coefficient diminishes as the proportion of mercury in the 
amalgam increases, and the last column would indicate an 
increase in the temperature coefficient, with rise of tempera- 
ture. The change from abnormally low values at low 
temperatures to abnormally high values at high tempera- 
tures in some cases, points to some change in the constitu- 
tion of the salt. Jaeger's two formule correspond to 
coefficients of 001 per cent. and 0058 per cent. Another 
possible explanation of the wide differences observed in 
the temperature coefficients of the cells is to be found in 
the different values of the time lag in different cells. 

The Cadmium Crystal Cell.— This represents the latest 
form of cadmium cell, and was introduced independently 
by Prof. Callendar and by the author, the object being to 
get a cell without free liquid, and which would be portable. 
The following Fig. 7 shows the cell as constructed by the 
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author; Fig. 8 shows an enlarged view of one of the contact 
wires. Several sets of these cells were made up in order to 
test certain disputed points in connection with cadmium 
cells. A aet of four cells were made up with Hg,SO, and 
CdSO, sold as pure, bat which, when tested, were found 
to be very strongly acid. The Hg,SO, was first made up 
into a paste with mercury, water, and a few crystals of 
CdSO, until it was quite stiff, when it was placed on the 
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top of the pure mercury in the test tube. A thick layer of 
CdSO, crystals ground small in a mortar was placed above 
the paste, and then moistened with a few drops of distilled 
water. The amalgam was melted in an evaporating basin, 
and consisted in all cases of 1 Cd to 6 Hg by weight 
(M.P. 60deg. C.); this was poured on the top of the CdSO,, 
and the connecting wire placed in it before it solid fi:d. 
Paraffin-wax or marine glue was poured above the 
amal to seal up the cell. A set of two cells similar to 
the above, but to which strong H,SO, had been added to 
acidify the paste and CdSO, crystals, were made up to test 
whether added acid would have any different effect to the 
ordinary acidity of the salt. A set of four cells were made 
up with perfectly pure and neutral CdSO, and Hg,SO, 
(obtained from Messrs. Kahlbaume, of Berlin), and a cell 
acidified with H,SO, was also made up with pure chemicals. 
The E.M.F.'s of the cells were compared on a specially- 
constructed potentiometer, the standard of reference for 
temperature variation experiments being a cadmium cell 
kept always at one temperature. The E.M.F. of this cell was 
measured absolutely by balancing it against the difference 


however, were those obtained | of potential between the terminals of a standard resistance 


carrying a current which was measured on a current 
balance. The results of over 200 observations at various 
temperatures are given below : | 


I.—CELLS CONTAINING IMPURE SALTS. 


Cell, l0deg.-lideg. l5deg.- x .-30d 
| ——— Wes 1°0185 ......... T0186 © — 1.0182 
2 " 1'001084 ......... 10187 ......... 1:0182 
" Nm e LOB]. uus 10187 .. - 10181 
4 —— e x LOISI ous 4, 1:0187 mens 10178 
Mean values 1:0186 ......... 10187 ......... 1:0180 
Maximum variation from mean— 
0002 0001 ....... 4. 0002 
II.—CLLS ConTAINING Pure SALTS. 
Cell. 10Jeg.-15deg. 15deg. -20deg 
LO Gnesi Iss A 0187 
2 % 1089 10188 
J EFAN iss. rtis 1:0186 
J E E 101992 10188 
Mean values „ Iss rdesis 10187 
Maximum variation from mean 
Mr eee eed *0001 


Both the impure cells containing added acid had E.M.F.’s 
much greater than the above, and did not agree so well 
with one another. The values are given below : 


CELLS CONTAINING ADDED ACID. 


Cell. 10deg. -15deg. 15deg. -20deg. 20deg. -30deg. 
L. uisa 10199. e „ 100 111 10183 
d. oou 1l'00196. esi 10190 „—ök 10191 


The pure-salt cell which was acidified also gave a similar 
value. From the above results a remarkable agreement 
will be seen to exist between the E.M.F.’s of cells made 
of ordinary “commercially pure" materials and those of 
* chemically pure" salts, there being a difference of only 
2 parts in 10,000 between the limits of 10deg. to 15deg., 
and exact agreement from 15 Jeg. to 20deg. C. The tempera- 
ture coefficients have also been calculated from the above 
valaes, and are given in the following tables : 


I.—CRLLS MADE FROM IMPURE SALTS. 
Temperature coefficient. 


E 4 ‘003 per cent. per ldez. C. 
2 % %%% „%% COREE Vg me 002 99 99 
D - ‘006 T » 
4 ec*o0906000600000900006€9 0 009 )9 97 
II.—CxLLSs MADE FROM Pure SALTS. 
Cell. Temperature coefficient, 
l- {Dehcevantenvatwaraeses 002 per cent. per Ideg. C. 
D — 002 i ü 
3 6 % %%%, o 69 Q9GQUe oss 90 e 004 99 LET 
4 »9409059090009 0600000509 e *009 IL 33 


The effect of added acid on the. temperature coefficient is 
very evident, the values for the specially acidified cells 
being 007 and 006 per cent. respectively, as compared 
with average values of 005 and 005 per cent. respectively 
for the cells made up with impure and pure salts but not 
containing added acid. 

Time Lag.—In order to examine the nature of the time 
lag which was found to exist in all cells, one of the celle 
in each set was kept at a constant temperature for several 
days and its E M.F. measured ; it was then immersed in a 
water-bath at a temperature about 15deg. C. higher, and 
kept there until its E M F. became constant. In all cases the 
E M.F. showed a sudden drop on first heating, the amount 
increasing with the acidity of the cell and being about 
'2 per cent. for the perfectly pure cells; the E.M.F. then 
5 slowly for about two hours, when it attained a steady 
value. 

Recovery from Polarisation.— Very satisfactory results 
were obtained from all the cells with respect to the 
recovery of the E.M F. after polarisation. One cell was 
connected up toa coil of 1,000 ohms resistance for five 
minutes, and two minutes after the circuit was broken its 
E. M F. had returned to its original value. Several of the 
cells were short-circuited for five minutes, and after five 
minutes’ rost the E M. F.'s were found to have returned to 
witbin 4 per cent. of their original value. Whilst if the 
cells received a small charge from an E.M.F. 01 volt in 
excess of their proper value, they recovered almost imme- 
diately. The conclusions drawn from these experiments 
are that, so far as regards the fulfilment of the necessary 
conditions for an ideal standard of E. M. F., the cadmium 
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considering a single-phase transmission of 3,000 kw. at the 
receiving end, the pressure, 50,000 volts, to be maintained 
constant at the sub-station. The approximation was used 
of considering the line as shunted at the generator and at 
the sub-station by two condensers of one-sixth tho line 
capacity each, and in the middle by a condenser of two- 
thirds the line capacity. With the line open at the sub- 
station the generator voltage is but 47,676, the line 
capacity causing the rise at the sub-station to 50,000 volts. 
With 3,000 kw. at unity power factor at the receiving end, 
the current required is 60 amperes at 50,000 volts. The 
82:25 amperes charging current, when combined at right 
angles with the 60 amperes power current, requires 69:2 
amperes at the generator, the resulting generator pressure 
being 58,800 clas With 3,000 kw. at a power factor of 
80 per cent. at the receiving end, the current required is 
75 amperes at 50,000 volts, or 60 amperes power current 
and 45 amperes inductive current. The 32°25 capacity or 
charging current, when combined with the 60 amperes 
por current and 45 amperes inductive current, requires 
ut 62:1 amperes at the generator, the resulting generator 
pressure being 60,000 volts. 
In the discussion which followed, the value of induction 
motors in reducing the leading current on long lines was 
clearly shown. Artificial regulating impedance coils ma 


cell, and more especially the cadmium crystal cell, is 
distinctly superior to any modification of the Clark 
cell. With ordinary care, and no previous experience of 
standard cell manufacture, anyone can make up a cadmium 
crystal cell, and rely safely on its E.M.F. being well within 
1 per cent. of 1:0186 volts at all ordinary temperatures, 
whether the materials from which it is made up have been 
specially purified or not; the temperature coefficient of 
even acid-salt cells being so small that for most measure- 
ments it is not necessary to take any account of it. 


LONG-DISTANCE TRANSMISSION IN TELEPHONIA. 


The following is the abstract by the Electrical World of 
New York of a paper read at the fourth annual meeting of 
the Pacific Coast Transmission Association by Prof. C. L. 
Cory. The paper, which ia to do with the regulation of 
transmission systems, takes up the problems connected 
with the transmission of power over a distance of 150 miles. 
The treatment had particular application to the system 
now under construction by the Standard Electric Company 
of California. The data of that plant was given as follows : 


Length of transmission (approximately) ......... 150 miles 

Voltage. . . . .. € 60,000 volte be used to accomplish the same result. On the 83-mile 
^ 3 5 (aluminium stranded) 1 circa $3,000-volt transmission line of the Southern California 
Maximum reeistance per mile at 70deg. F. .. 205 ohm Power Company from San Bernardino to Los Angeles, the 
Frequency — periods per second. 60 heavy charging current has been largely neutralised by 
Distance between centres of conductors ......... 42in. distributing induction motors for pumping purposes at 


pona along the line. Measurements were reported as 
aving been made of the charging current on the 62-mile 
20,000-volt line of the Yuba Power Company, which agreed 
very closely with the computed charging current as shown 


The following are some of the constants of the line 
computed from the above data : 
Inductance of the 150-mile transmission, or 300 


milles Of WII6. ?•öd— '48 henry 
Inductive reactance per mile of wire, or half- in the paper. 
mile transmission, using 60 p.p.s. ............. „ 634 ohm 
i If 30 p. p.s. igi evans ae PER 317 „ 
mpedance per mile of wire, or -mile trans- 
mission, malag 0 DDR oe caches $64 „ VOLTAIC CELLS. 
If 30 p. p. s. wers use . 3775 „ 
Impedance factor of line (impedance divided " 
iff yaaa neing ke p. p. s...... . . . . .. . .. ta In an article in the Electrical World of New York, Mr. 
Resistance of 300 miles of line (two wires of A. G. Dell states that in working with voltaic cells he had 
rarely found two cells which would act exactly alike, one 


150. mile transmission) ................- 61°5 ohms 
Inductive reactance of 300 miles of line, using 

60 p. p. s. (two wires of 150-mile transmission) 19072 „ 
Inductive reactance of 300 miles of line, if 


to all appearances polarising sooner than the other, though 
the solution used in each cell were exactly the same, With 
two cells, zinc-carbon, with bichromate of potash as a 


FCC depolariser, he found that one would work for some time 
If 30 p. p. s. were used. — 1132 „ before there was any sign of polarisation, while the other 


would show apparent polarisation after but a few 


Capacity of the 150-mile transmission or 
minutes. The zinc and solution in both were exactly 


300 miles of wire (considered as two parallel 


N ͤ 8! 8 4, 14 i i ; 
. mile of transmission line ............ 0095 me xxx alike. The carbon that polarised sooner was new, 
Capacity reactance between two wires, per mile while the other had been used for about a year. 
o Poncii using 60 p: p.s, 5 "E 279,000 ohms Then Mr. Dell says, if the bichromate is the only agent 

5 nn ei V 558,000 „ that acts on a depolariser the two should act alike, except- 
Capacity reactance between two wires of ing that one might farnish a larger current than the other 
on account of a difference in the connection. The connec- 


150-mile transmission, using 60 p.p.s. ......... 1,860 ji 
Capacity reactance between two wires of 

150. mile transmission, using 30 p. p. ......... 3,720 p 
Capacity or charging current between tw 

wires of 150-mile transmission, using 60 p. p. s. 

and 60,000 volte... . . . . 32°25 amperes 
Capacity or charging current between two 

wires of 150-mile transmission, using 30 p. p. s. l 


tions in the two mentioned above were made at first equally 
good, and the current at start was equally , but 
seeming polarisation set in sooner in one than the other. 
Local action in the carbons could not have caused a resist- 
ance, as the carbons were in the solution when not in 
operation, and the zincs are raised out of the solution, 


` and 60,000 volts cene 16:125 : i 
; VVÿ a " hen the zincs were lowered, if local action in the carbons 
000% dn dE p 3 a 8,348 kw. were the cause, the fall-off should have taken place at once, 
Real energy to charge line, using 60 cycles and and not started with a current equal to that of the better 
8 karge ling asing 500-66 32 * cell and then fallen off in a few minutes. The author then 
and 60,000 volte . .. . . . ... . .. Sc 1,674 „p, states that he had often found a cell which, after working 
Real energy to charge line, using 30 p.p.s. and well for a time, would suddenly get in a condition such that 


60,000 volbi ß 16 T 
10,000 kw., using 60,000 volta ab unity power 
factor requires 96:3 amperes per wire. 


the time for sj aere polarisation to commence would be 
shortened, and he had also found just the reverse. These 
remarks applied to the cells used separately, and not con- 


The kilowatt loss in 150 mile transmiseion ...... 855'5 „ I à 
Per cent. power loss in transmission ............ .. 8°55 per cent. nected up in series or parallel. Mr. Dell then wishes to 
Volte loss, per pair of wires, in 150-mile trans- know if it can be that the self-induced impulses that dart 
N PES „„ ey le 19,200 volte around the circuit (the cella being used with coils, and the 
transmission, a 60 PB . 3932.1 per cent. current being rapidly interrupted) produce some changes 
Volts loss, per pair of wires, in 150-mile trane- at the connections of some carbons and none or little at 
mission, using 30 p.p.8.......... N .. 10,901 volts others? If this were the case, it was possible an increase 
Per cent. volts lose, per pair of wires, in 150-mile in resistance at the carbon connections was the cause, the 
transmission, using 30 p p. sas . sese 18:2 per cend. increased resistance disappearin g when the cells were left 


The effect of capacity on a 150-mile line was shown by | idle for a short time, 
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ALTERNATING-CURRENT INDUCTION MOTORS.“ 
BY A. C. EBORALL, ASSOCIATE. 
(Concluded from page 182. ) 


Performance. —The Heyland motors standardised for circuits 
of 40, 50, and 60 cycles are designed in three ways, as follows: 
(a) To start without load. Under these circumstances the 
starting current does not exceed four-fifths of the full-load 
running current. (b) To start with two-thirds of the full-load 
torque. Under these circumstances the starting current does 
not exceed 1j times the full-load running current. (c) To start 
with full-load torque, Under these circumstances the starting 
current does not exceed twice the full-load running current. 
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The Fuit Load Current- of this Motor is 37 Amperes 
Fic. 11. 


Design (a) has been evolved in order to conform to the 
ideas of many station engineers in this country. Design (c) 
es seer the normal winding, while design (6) is frequen 7 
asked for. The starting torque with the standard stampings 
determined purely by the number of turns of the starting coils 
and the permissible current; this torque can be arranged 
to have a value equal to two or three times the full-load running 
torque if enough current is given to the starting coils, the 
limiting value occurring at the saturation point of the iron. 

Figs. 11 and 12 illustrate the starting performance of two 
motors designed to fulfil conditions (b) and (c) respectively, 
while Fig. 15 illustrates the running performance of the motor 
whose starting curve is given by Fig. 11. All these curves 
represent the results of actual brake tests, and many motors 
built have given better results than indicated here. 
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The Hull Load Current of this Motor is 43 Ampere s. 
Fia. 12. 


Particular attention is given in all the designs to the overload 
capacity of the motor, and all motors are guaranteed to atand a 
25 per cent. overload for one hour. The small overload capacity 
(varying from 0 to 10 per cent.) found with the alternating- 
current motors hitherto used has been one of their worst 
features, as for most work it is impossible to fix the amount of 
power required so exactly as this, with the result that the 
motors installed are invariably too large and costly for the work 


* Paper read before the Institution of Electrical Engineers, 


they have todo. This reacts on consumer and supply company 
alike: the former has to pay for a larger motor ihan he wants, 
which will be working on the average at low efficiency, while 
the latter most of the time is supplying an underloaded motor 


van mE HSH ERE WEN 
FFF AT 
0 v e a 5 6 7° 8& 98 © " @ 
‘Brake Horse Power 
Fia. 13. 
having a low power factor. The author would here like to make 


an exception in favour of the Wenstróm motor, whose overload 
capacity (as found with examples tested by him) is everything 
that can be desired. 


Fie. 14. 


The results obtained with the Heyland motors for circuits of 
80 and 100 cycles are not quite so good as those given above 
with regard to starting torque. That is to say, these high 


Fic. 15. 


frequency motors as built up to the present take a relatively 
eater current for a given value of starting torque, the values 
being —(o) when starting without load, current is equal to the 
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full-losd current; (b) starting with half the full-load torque, 
the current is 13 times the -load current ; (c) starting with 
full-load torque, the current consumption is 2} to 5 times the 
full-load current. The increased values of current consumption 
are of course due to the r number of poles necessary to 
bring the speed to a reasonable figure ; particularly in small 
motors the number of poles has a very effect on the 
amount of magnetic leakage with a given d . As, however, 
the Heyland motors are not yet fully standardised for 80 and 
100 cycles, the designers hope to effect considerable improve- 
ments within the next few months in the direction of reducing 
the current for a given value of starting torque. 

Before leaving the subject of these motors, the author would 
like to draw attention to an exceedingly neat method Mr. 
Heyland has devised for regulating the speed of induction 
motors, single and polyphase. As is well known, there are two 
principal ways of altering the speed of such motors, the supply 
frequency being constant. The method of tandem parallel 
control " for two motors while excellent theoretically, is hardly 
likely to come into commercial use at present on account of the 
great 5 involved, and because of the bad conditions 
under which the motors have to work. The first is by rheostatic 
control, a non-inductive lating resistance being in circuit 
with the rotor windings, while the stator windings are connected 


Fic. 16. 


directly to the mains; the second is by altering the number of 
stator poles by means of a suitable controller, together with 
those of the rotor, unless the latter is of the ‘‘squirrel-cage ' 
type. Here the motor is wound for the maximum number of 
poles, and when it beoomes necessary to pass from a greater to 
a less pole number, in order to get increased speed, the windings 
on some of the poles are reversed, thus producing fewer poles, 
which are in pared EHE much broader. For instance, In order 
to double the speed, half the poles have their windings reversed, 
the stator having now half the number of poles, each of donble 
the former breadth. While rheostatic control is simple and 
easy to use, it has the great objection of being very unecono- 
mical. The waste of energy brought by its use is entirely 
analogous to that found with shunt-wound direct-current 
motors, with constant field excitation and a regulating resist- 
ance in the armature. The case of the induction motor is 
really more unfavourable, because it has been found by expe- 
rience that the motor has to be rated very liberally in order to 
get the necessary power. 

On the other hand, the method of altering the number of 
motor poles has two serious disadvantages. Firstly, the reduc- 
tion of the number of poles causes an unfavourable distribu- 
tion of the magnetic flux, a large increase of magnetic leakage, 
and a loss of winding space. This is of course owing to the 
fact that after the reversal of the appropriate coils the currents 
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flowing down one side of these coils are neutralised by the 
currents in the adjacent side of the unreversed coils, as will 
be readily seen from Fig. 14 illustrating the single-phase case. 
Seeondly, unless the motor has a squirrel-cage rotor, the 
rotor circuits become very complicated ; the polarity of the 
rotor windings has to be changed each time in accordance with 
the stator polarity, which means that a large number of slip- 
rings have to be used, in order that this may be done. Mr. 
Heyland’s method consists of certain winding arrangements 
which, when it is desired to change the number of poles, render 
any reversal of the rotor winding superfluous, and to a large 
extent obviate the drawbacks stated above in the reversal of 
the stator coils. | 

The method of winding the stator as applied to single-phase 
motors is illustrated in Figs. 15, 16, 17, and 18, the last figure 
showing how the stator coils are wound in practice. Inm all 
cases the winding is carried out for the smaller number of poles, 
and divided into sections, one or more of these sections being 
reversed to obtain a greater number of poles. Thus, for 
instance, in Fig. 15 the stator being wound initially for tw» 


poles, by reversing one of the sections of the winding a four 
pole stator results, as indicated, and it will be seen at a glance 
that there is no neutralising action between adjacent conductors, 
and that the distribution of magnetic flux in the air-gap will be 
perfectly good. Fig. 16 shows the arrangement for a four- 
pole to eight-pole stator, and Fig. 17 that for a six-pole to 
12-pole, to which the same remarks apply. The manner of 
carrying out the stator winding for the last case actually 
employed is illustrated in Fig. 18. For polyphase motors exactly 
the same winding arrangements are used, applied, of course, to 
each phase. For these motors, if more than one change of 
speed is desired, the controllers get somewhat expensive, 
and it is, therefore, better on the whole in such cases to 
combine the method with rheostatic (rotor) control, the 
rheostat being used for the intermediate speeds only. For 
small motors having squirrel-cage rotors, no modifica- 
tion of the rotor winding is needed ; but where wound 
rotors are employed, the general method of rotor winding 
is illustrated in Fig. 19, which illustrates the single-phase case 
for simplicity. The general principle is to so arrange the 
windings of each phase that they are formed of a number of 
sections in parallel. With a certain number of poles the 
E.M.F. of one section will neutralise that of another se.tion 
in parallel to it, and & current will flow through the sections 
only when they are externally short-circuited. On the other 
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hand, with double the number of poles the external short- 
circuit is superfluous. Thus, consider Fig. 19, representing 
(diagrammatically) the winding for one phase of the rotor for 
a two-pole four-pole stator. Each phase has two sections, per- 
manently short-circuited one on the other. At starting, the 
stator switch is put over to the four-pole position, and the alip- 
rings gradually closed through the starting resistance. So long 


2 B 


Fic. 18. 


as the slip rings are open no currents flow in the rotor windings, 
as the in 
the two E. M. F. 's neutralise one another on account of the four 


_stator poles, but the rotor currents circulate as soon as the 


rings sre connected through the resistance. This latter is 
gradually cut out in the usual way as the motor comes up to 
Heber In changing over now to the two- pole position (if the 
| pie pa is required) the slip-rings are not wanted, as the 
two ons are now in series, with the E.M.F. in the same 
direction, and so the rotor currents can circulate independently 
of the external short-circuit. 


--—— 


|O 
|O 
0 
8 


] 
Fia. 19. 


. The same general arrangement is used for motors to run at 
more than two speeds. Here the rotor windings (per phase 
can have more than two sections, these sections being woun 

partly to overlap one another, while still being in parallel, so 
that the various E.M.F.'s partly neutralise one another and 
partly add themselves together. With this arrangement the 
same rotor winding can be effectively used with a stator having 
several different arrangements of the poles—that is, for a motor 
ru at several distinot speeds. For induction motors 
having rotors with star-connected three-phase windings, which 


uced E. M. F. has the same value in each section, and 


is the practical case, only three -slip-rings are required, the 
(second) common junction being at the three slip-rings, as 
usual. In the 5 of the author's firm, where many of 
the tools are driven by three-phase motors, the Heyland 
method of speed regulation is employed with great ocon- 
venience. Several of the larger tools (such as planing 
machines and the like) are driven by independent three- 
vhase motors wound for two speeds, the alteration of speed 
being effected by throwing over the reversing switch. It 
has been found by tests on these motors that the power 
factor is diminished very little by the increase in the number 
of poles, 1 a high value at both speeds, while the 
efficiency is also high at each, there oe but slight loss 
of energy involved by the change over. At the same time, 
the 5 of first cost with the two-speed motors is very 
small. 
CoNcLUDING REMARKS. 


Although the author has dwelt at some length upon the 
subject of single-phase motors, it has been more on account 
of the technical interest attached to it than because of any 
belief in the. present or future possibilities of single-phase 
systems. Regarding the Continent and the States it is not 
too much to say that single-phase supply is practically 
played out, and that engineers responsible for putting down 
new stations for either power or lighting oonsider single- 
aap supply systems out of date and their employment 

d practice. Moreover, indications are not wanting that 
the present tendency in this country is to follow in the 
same direction. Ib is certain that for all those cases where 


| oontinuous-current systems are out of the question every 


requirement can be far more sucoessfully met by three- 
phase systems than by any other. It is true that certain 
engineers in this country hold the opinion that pressure regula- 
tion troubles are bound to occur with three-phase working (an 
opinion not shared by the author), but, even supposing this to- 
be the case, the eomplete solution is to hand—oonvert to con- 
tinuous current by means of rotaries, or better, by means of 
motor-generators. The standardisation of the above two 
systems, together with that of two voltages for each system 
220 and 440 volts—and one frequency—50 cycles—for the 
supply networks, is greatly to be desired, particularly from 
the point of view of the motor manufacturer and the motor 
user, With the hope that this ideal may be eventually realised, 
this paper can be concluded. 


LIGHT RAILWAYS. 


The Light Railway Commissioners have decided to recom- 
mend the order for the construction of a light railway from 
iy isi to Cannington, Bolam Bridge, Fiddington, Stowey, 
and Stogursey. | 

An enquiry was held last week into the application for an 
order to construct a light railway from Norwich to Dereham. 
The Commissioners said they were left in the dark as to the 
raising of the necessary capital and the prospect of the line 
proving sufficiently remunerative, and therefore they could not 
recommend the granting of the order applied for. 

An enquiry into the South Hams Light Railway scheme was 
held laet Wednesday. i l 

The Light Railway Commissioners have submitted to the 
Board of Trade an order made for the construction of a light 
railway in the parishes of Oakington, Westwick, and Cottenham. 

The Light Railway Commissioners have submitted to the 
Board of Trade for confirmation an order made by them for 
the construction of light railways in the urban district of 
Aldershot. 

At Thursday’s meeting of the Middlesex County Council 
the following recommendations of the Parliamentary Committee 
were adopted: That an agreement embodying the terms con- 
tained in an undertaking of Messrs. Booth and Smee, subject 
to the insertion of words to enable the County Council to 
promote such schemes as they may think necessary, be sealed 
with the common seal of the County Council, in a form approved 
of by the county solicitor ; and that the Staines company be 

uired to promote, at the cost of the company, a joint 
order in the name of the County Council and the company 
for authorising the following light railways: (1) a light 
railway commencing at the termination of the proposed 
Staines and Egham light railway line, and terminating at 
Hampton ; (2) a light railway commencing at Staines through 
East Belfont to Hounslow ; (3) a light railway from Hounslow 
through Cranford and Longford to Colnbrook; (4) a M 
railway from Hounslow through Heston to Southall; (5) a 
light railway from Twickenham through Hanworth to Kempton 
Park ; (6) alight railway from Hounslow to Hanworth. That 
the county solicitor to have charge of the carriage of the 
order, and that the necessary notice be given in order to 
enable the County Council to pass, at its meeting in Ostober, 
special resolutions approving of the intention to make the 
application.” 
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OUR COUSINS FROM ACROSS—— 


Before this time next week many of our American 
cousins will be amongst us, and collectively and - 
individually a hearty reception will await them. It 
is their due. They have led the race of progress 
throughout the century so far as applied electricity 
is concerned. Let us see. There is no necessity to 
enter into detail as regards dates and particulars— 
the broad facts must suffice. Notwithstanding the 
fear of Mr. Fahie’s historic accuracy, there is no 
doubt the world of telegraphy owes much to Morse. 
He gave a much-needed fillip to the application— 
in & way, in fact, made it practical. Then 
Henry, so long forgotten, is now acknowledged to 
have been a pioneer discoverer in things magnetic. 
Come we to the telephone. Thick-headed, conserva- 
tive, blundering, muddle-through-it-somehow John 
Bull did all he could by means of the men in 
authority and subjugated by red-tape to stop the 
introduction of one of the grandest and greatest of 
the discoveries in electricity. Talk about driving a 
joke into a Scotchman’s head by the aid of a sledge- - 
hammer ; telephony has been driven into England's 
industries by the skill, energy, and pluck of our 
American brethren, who believed in it, and the con- 
verts their push obtained here. There is not a single 
paragraph in the history of telephony that redounds 
to the credit of England. True, the man who 
made it practical—the late Prof. Hughes—was long 
a resident amongst us and beloved by all, but even 
his great services, gratuitous to the world as they 
were, would not have aided much in the develop- 
ment of the industry had it not been for the business 
men who took the work in hand. Be it far from us 
to say there was no foresight among the permanent 
officials here. To our own knowledge there was 
plenty, because in the earliest of early days we dis- 
cussed the whole subject with the then scientific chief. 
The stumbling block was elsewhere. ‘ Move on," 
says the policeman, and we move on. Who, we ask, 
introduced electrical energy for lighting purposes? 
In England we played with it. Our manufacturers 
manufactured in driblets. Neither manufacturers 
nor moneyed interests tackled the question as a 
whole. Edison blundered along, consumed with 
the idea that electric lighting was not for the unit, 
but for the multitude. He studied the installation 
as & whole, not as a fortuitous concatenation of 
parts brought from various sources and having no 
earthly connection the one with the other. We 
did not agree with the bombast of his coadjutors, 
but Edison gave us the thing as a whole, each part 
designed to fulfil its function; and from his first 
installation the industry really started, has grown 
and developed, till, like the sparrow, it has made a 
home throughout the civilised world. Shall we pro- 
ceed, and discuss power, distribution, and traction? 
Who will be found ready to take up the battle gage 
for England in this development as against America? 
What we have done is not pioneering work ; it is 
simply the weight of circumstances and national 
characteristics that compel the pioneers to build and 
equip their factories here. From a national point of 
view this is a distinct gain, but it detracts nothing 
from the fact that someone else had to show us the 


THE ELECTRICAL ENGINEER, AUGUST 8, 1900. 


168 


way, to produce the go," and generally to direct our 
eyes and our feetin the way they should go. Many 
of the men who have assisted in our learning, who, 
in fact, have been teachers, are passing through 
our homeland to visit Paris. After all, they are 
scions of our own race, they are brothers in blood— 
younger as a nation; and, as is usual with the young, 
pushing, energetic, ambitious? They look upon 
England as the centre of their race, and shall we 
fail them in their just reward—a due appreciation 
of the works they have done. The very thought of 
backwardness is a libel upon the temperament of 
John Bull. His heart is still in the right place, and 
he will show that it is so by giving a most cordial 
and hearty welcome to the members of the institute 
from across the sea. 


SPEED REGULATION. 


We notice in a recent issue of the Electrical World 
a description of a patent, granted to Mr. Alexander D. 
Lunt, which relates to a means for equalising the speed of 
shafts, machines, or other rotating bodies, and is particularly 
applicable for preventing the hunting of synchronous 
motors, rotary convertere, or other synchronovsly-operated 
electric machines. Briefly, the means consiste of a flywheel 
mounted loosely on a shaft, on one side of the rim of which 
are electromagnets ; opposite the electromagnote is a copper 
disc keyed to the shaft. In normal operation the friction 
of the flywheel on its bearing will generally be sufficient 
to maintain it in rotation in fixed relation to the copper 
disc. When, however, the speed tends to fluctuate, the 
flywheel, owing to its large inertia, will continue ite regular 
rate of rotation, thereby causing a relative movement 
between the flywheel and its shaft, and a consequent shifting 
of lines of force along the disc. This latter action will result 
in generating electric currents in the disc, which produce a 
powerful braking action, and thus restrain the shaft and the 
parts to which it is connected from fluctuating in speed 
either above or below a regular rate of rotation—that is to 
say, the disc constitutes a closed electric circuit, which 
dissipates the electrical energy produced by the relative 
motion between itself and the flywheel carrying the 
electromagnete, thereby acting as a damping device, the 
effect of which is the more powerful the greater the 
tendency to deviation from normal speed. The fly wheel 
is grooved on the rim face opposite the copper disc; 
windings filling these grooves are connecting with two 
collecting rings mounted on the hub of the flywheel, 
through which direct current from an exterior source is 
supplied to the windings. The edge of the disc furthest 
away Írom the flywheel is made of magnetic material, 
which serves to complete a magnetic circuit for the lines 
from the pole-pieces on the flywheel. 


THE NEW YORK METROPOLITAN STREET 
RAILWAY. 


In our issue for May 11 of this year we briefly 
mentioned that a special feature of the high-tension 
circuits on the New York Metropolitan Street Railway was 
the employment of an improved type of oil-break switch, 
which in this installation takes the place of switches, 
circuit breakers, and fuses in low-tension work. From the 
Electrical World of New York we gather that the main 
power station will contain over 100 of these oil circuit 
breakers, all of the same size, and only differing in their 
capacity for carrying current. The same type of 
circuit breaker will also be used in the sub-stations 
to a large extent. Each switch will stand 
on ita own foundation, with its three phases in three 
separate cells divided by brickwork walls, and all will be 
operated by pneumatic power. In this new oil circuit. 


breaker, compressed air forces a piston up or down in 
a vertical cylinder above the top of a brick structure 
enclosing the live parts. The valve controlling this 
cylinder is operated by the one magnet with which the 
device is fitted, the circuit of this magnet running from 
the operating switchboard. When this magnet is excited 
and draws its armature down, it pulls the valve into 
such a position as to admit air above the piston and 
exhaust it below, thus forcing the piston down and 
closing the main current contacts. If current is cut 
off from the magnet hy any means, the valve is instantly 
restored by a spring into such a position as to admit air 
below the piston and open the contacts. The magnet is 
wound with two coils, one of fine and one of coarse wire, 
connected in series with each other. The movement of the 
armature moves an automatic switch, which short-circuits 
the high-resistance part of the winding when the armature 
is up, thus allowing a powerful current to pass from 
the constant-potential source of supply to draw the 
armature down with plenty of reserve force. As soon 
as the armature is drawn down, the increased resistance 
thrown in by the automatic switch reduces the flow 
of current through the magnet winding to an amount 
only sufficient to hold the armature in the down position, 
thus economising the current, which must be left on as 
long as the oil circuit breaker is closed. The ets are 
sapplied with current at 110 volts from exciters at the 
main station. The compressed air for the pneumatic 
cylinders is ald patty by motor-driven air-pumps with 
automatic controllers. In the old type of oil breaker the 
controllers would make no move if current failed them, 
but in this new type of breaker the controlling switch 
simply opens or closes the circuit of the one magnet operatin 

the valve, and the oil breakers will all open if the supply o 

current for the magnets fails. In the case of a sub-station, 
the failure of the motor-generators therein would, with the 
new type of circuit breaker, shut down the station, unless 
it were prevented by an assistant. The main position of 
the oil circuit breaker raises or lowers a metal cross- 
head carrying three wooden rods, which extend down 
into three cells, each wir! the switching apparatus 
for one leg of the circuit. The cells being separated 
by brick partitions, a burn-out in one cell cannot spread 
to the others. As the opening of two legs breaks a 
three-phase circuit, an arc in one cell will not render 
the breaker useless. The circuit-breaking parts of the 
breaker consist of two brass cylindets for each phase, 
into the tops of which two copper rods extend from above, 
these two rods connecting the two cylinders together when 
lowered by the cross-head to which they are attached. 
The two brass cylinders in each cell are respectively 
mounted on copper castings, to one of which is connected 
the incoming lead and to the other the ont going lead of 
the same phase. Each cylinder is nearly filled with transil 
oil, and is covered by a metal cap, which carries a long 
insulating sleeve in stuffing box, and oil-wiper round the 
rod. When the three pairs of rods on one cross-head are 
lowered, their ends make contact with the copper castings 
under the oil and the circuit is closed. When the rods are 
lifted the circuit is broken under the oil at two points in 
each leg, or six pointe in each complete three-phase switch. 
The range of movement of the cross-head is a foot, giving 
in each leg an opening of nearly 2ft., and thus in series 
with each phase an opening of nearly 4ft. 

The enclosure of the cans containing the oil gives a certain 
amount of compression to suppress arcing if the drowning 
of the arc by the oil is alone not sufficient. Although the 
long insulating stuffing box does not fit tightly around the 
rod, any arc which might form on breaking the circuit 
causes such a sudden expansion of the oil that the air above 
it in the can does not find time to escape, thus preventing 
the arc from blowing the oil away from its path. The 
brass cans are lined inside with fibre to prevent the arc 
from jamping from the rod to the metal of the can if it is 
drawn up through the oil to its surface. As to the more 
detailed construction of the apparatus, on the lower end of 
each copper rod is screwed a removable blunt-pointed brass 
tip. When the rod is lowered, it passes through two tubes 
or sleeves, each split into four segmente, which surround 
the rod tightly and are forced against it by springs. Of 
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the two split sleeves, the lower one is made of copper and 
the upper one of brass. When the rod is drawn up the 
final opening is between the brass sleeve and tho brass tip, 
thus making use of the non-arcing metal principle. "When 
the brass tip leaves the brass the segments of the latter 
close in and rub against the tapering end of the rod, trans- 
ferring the final break and any pitting that may occur to 
the tapered end of the rod, where it will not scratch and 
injare the surface of the copper sleeve the next time the 
rod goes down. . 

The piston and cross-head of the circuit breaker are pre- 
‘vented from falling and thus closing the circuit, if the air 
fails, by a hook or latch, which s im the cross-head in its 
raised position, When air is turned on above the piston it 


Magnet | 
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Ineuletions 


Elevation of an Oil Circuit-Breaker as used by the New York Metropolitan Street Railway Company. 


is led by a branch pipe to a small auxiliary cylinder, this 
‘auxiliary cylinder releasing the latch and allowing the 
-cross-head to fall, thus promptly closing the circuit. Each 
lead into and out from the oil-cylinders comes up through 
the floor and terminates in an inverted crown of copper 
leaves, termed in our illustration a leaf contact. Normally 
there rests upon each of these leaf contacts a disc contact 
fixed to the copper casting which forms the bottom of one 
‘of the oil-filled cylinders or cans. The two copper castings 
in each cell are fastened to corrugated porcelain insulators 
mounted on a small table which can be raised or 
lowered. When raised, the disc contact is lifted away from 
the leaf contact, giving an air opening in the circuit 
each side of the breaker in each phase. This allows 


for repairs or adjustment of the live parts of the breaker. | be placed below the lowest point to be drained. 


Wooden Rod 


These oil circuit breakers are made in two capacities, the 
larger rated at 800 amperes and used for the generators 
and for groups of feeders, the smaller with a capacity of 
300 amperes for the feeders and for all of the high-tension 
work in the sub-stations. The breakers are of the same 
size, the difference between them being that the one with 
the larger capacity has an auxiliary or primary contact in 
air made by means of a brush of copper leaves bridging 
from the top of one of the brass cans to the top of the 
other of the same phase, and thue shunting the contacts 
under the oil. Normally this primary contact in air carries 
the greater part of the current, but when the breaker is 
opened the primary contact is broken first, throwing the 
whole load on the rods and their surrounding sleeves under 
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the oil. A good idea of the construction of these circuit 
breakers can be gathered from the illastrations given. 


a — 
THE HOLLY GRAVITY-RETURN SYSTEM. 


We have received from the makers, Mesers. Wm. 
Whiteley and Sons, Limited, Prospect Ironworks, Lock- 
wood, Huddersfield, a very nicely illustrated booklet 
describing the Holly gravity-return system. The accom- 
panying diagram and description taken from the booklet 
will explain the system: The drip receiver, F, is a vossel 
for collecting drips from all parts of a plant, and oe 
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this receiver it flows into the main receiver, A, through 
a specially designed suction tee, K. The forcing end of 
the suction tee 18 connected to one or more adjacent steam 
separators I, and this condensation is also delivered into 
the main receiver, under the initial or boiler pressure. 
The whole is then swept up the riser pipe, C, in sections or 
finely-divided particles (due to the special discharge head 
on one end of main 5 the separator, B, where 
it falls into the return pipe, D, which is capable of feeding 
any number of boilers. The water, in its upward flight, 
is carried with the steam that is required to maintain 
the circulation, and occupies some vertical position above 
the water-line of boilers, in the return pipe, D, where 
the included column, plus the pressure in separator, will 
weigh more than the pressure carried in the boiler, thus 
producing & continuous feed to the boilers at practically 
boiler temperature. The object of the small pipe, G, 
and reducing valve, R V, is to place the engineer-in- 
charge in absolute control of the circulation between the 
receiver and separator; it permits an atmospheric escape 
of steam just sufficient to ensure this result, and it may 
adjusted for varying quantities; this escape is so very 
small as to be infinitesimal, and in nearly all cases it is 
utilised in the heater, condenser, hot-water tank, or in 
heating by radiation. Should there be no convenient 
method of utilising the steam passing though valve, R V, 
pe pipe is connected to the feed pump discharge, M, and a 
8 quantity of water forced through this small pipe 
into the upper end of separator, condensing just sufficient 
to accomplish the same result. In this way there is no 
loss of steam whatever, and the circulation is under perfect 
control by either method. 

Attached to the booklet is a report, signed by Mr. A. B. 
Mountain, upon some tests made with the system at the 
Huddersfield electricity works. The apparatus fixed in 
these works is capable of returning 3,000lb. of condensed 
water per hour to the boilers, but is not fully employed. 
The system was tested with everything running as in 
ordinary practices. Previous to the test, says the report, 
“the water condensed in the steam pipes had been passed 
into the hot-well through steam-traps, and had then to be 

umped back into the boilers, a great portion of the heat 
In the steam being lost in the process of delivery, and the 
temperature of the water returned to the boiler did not 
exceed 90deg. The average amount of water returned by 
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the system per bour was 384lb, The temperature of con- 
densed water returned to the boilers was 365deg. The 
heat saved per pound of water 
275 heat units. 
evaporating 7lb. of water equals 6,842:5 heat unite per 
hour. Heat saved per year therefore equals 918,528,320 
heat units, representing 599 tons of coal, which at 12s. 
per ton equals a total saving by the ‘Holly system” of 
£35. 188. 9d. The advantage of the system is that it is 
not necessary for a man to open any taps connected with 
the steam-pipes previous to admitting steam, and there is 
no chance of the steam-piping becoming waterlogged. The 
water can only flow from the steam-pipes in one direction, 
and in the event of a steam-pipe being shut off for repairs the 
check valves upon the system automatically stop the return. 
The cost of the system is about £100, and the saving shown 
by the foregoing tests amounts to about 36 per cent. on this 
outlay, but as the test was made during the hot weather, it is 
only fair to assame that the saving would be almost double 
during the winter. The cost of working the system is 
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difficult to ascertain, but the small quantity of steam 
required to be condensed in the top separator, which creates 
the vacuum and causes the automatic working of the appa- 
ratus, should undoubtedly be covered by 10 tons of coal 
per annum." 

It may be mentioned, in conclusion, that the system has 
found extensive application in America. 


QUESTIONS AND ANSWERS. 


QUESTIONS. 


203. Is it possible to wind the shunt and series winding of a 
compare dynamo on separate formers in such wise that it 
shall be possible to remove either the shunt or series field 
winding without disturbing the other 7—E. R. 

294. Is there any electrical device that will automatically keep 
the pressure constant with varying loads on battery- 
regulating cells? If so, describe and illustrate same.— 
F. L. Watson. | 


ANSWERS. 


Question No. 287.—Give particulars and explain any arrange- 
ment for the abatement of smoke from station chimneys. 
dat may have had practical experience with, and state 
result. 


Best Answer to No. 287 (awarded 10s. ).—Among several. 
types of smoke-consuming furnace that have come under 


the writer's notice, the three here described produced the 
best results. Fig. 1 shows part of the brickwork setting of 


per hour was therefore | a well-known combination of Lancashire and marine type 
he heat emitted by a pound of coal in | boiler. In this boiler the end plates act as tube plates for 


a large number of tubes, which at the front end terminate 


Fic. 1. 


in à smoke chamber, from which the gases are led to the 
chimney through two external flues. The shell is set in 
the brickwork in such a way that the main internal flues 
end in a combustion chamber lined with firebrick and pro- 
vided with deflecting arches, When the boiler is in full 
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work this deflecting chamber becomes practically white 
hot, so that any free carbon and unburnt gases passing 
from the internal flues through the chamber up to the 
return tubes stand a good chance of thorough combuation. 
The writer has seen a boiler of this class fired with long 
flaming bituminous coal, the amount of smoke escaping 
being very small. 


Fig. 2 shows another arrangement. In this case air is 
admitted from the asbpit through a amall door, D, under- 
neath the bridge. This door is connected by means of a 
bar and lever to the firedoor, so that on opening for 
charging the door, D, is also opened. Air enters, and is 
deflected upwards by means of the bafile-plate, P, and 
is thus mixed with the unburnt gases, etc. The door is 

radually closed by moving the connecting bar back notch 

y noteb, the closing of the firedoor having no effect on 
the back stroke. This arrangement was fairly good from 
a smoke-consuming point of view, but the presence of a 
body of comparatively cold air in the flues just beyond 
the bridge was not conducive to the well-being of the 
boiler. Another disadvantage of this arrangement is the 
fact that it is not automatic, though this defect might be 
overcome by the use of a weighted door and suitably 
arranged pulleys and balance weights. Fig. 3 shows the 
third and most satisfactory arrangement. Air is here 
admitted through the furnace doors, and the supply auto- 
matically redaced and finally cut off after every charge. 


Fia. 3. 


At A is shown the perforated back plate of furnace door, 
the outer cover being removed. Between this back plate 
and outer cover is mounted an oblong cast-iron box 
(shown at B) in such a way that it is free to swing 


in a vertical plane, Fixed to this box is a circular 
plate (not shown), with slots coinciding with those in the 
outer cover of door shown at C. The distance through 
which the box and attached shutter plate can swing in 
either direction is controlled by the length of the radial 
slot, S, eig x which a pin projecta from the shutter plate 
immediately behind. The box, ö, is filled with mercury u 

to such a level that when the furnace door is open, an 

consequently cold, the weight of mercury swings the box 
and shutter plate over until the pin, p, reaches the lower 
end of slot, S. The slote, S, in outer cover are now fully 
open. The charge is now thrown on and door closed. Air 
enters freely through slots, S, and is distributed through 
perforations in plate, P. Heat from the fire causes the 
mercury in the box to expand. As its centre of gravity 
alters, the box swings over, gradually closing the slots, S, 


by means of the shutter plate which moves with it. This | 


arrangement is simple, and not likely to get out of order, 
neither is the regularity of its action dependent upon the 
eaprices of the fireman. 

e writer has, however, come to the conclusion that a 
ood mechanical coking stoker, the absence of neceesity 
or forcing the boilers, and the services of a good fireman 

are the most satisfactory means of preventing smoke 
troubles.—P. S. T. 


Answer to No. 287 (awarded 5s.).—The production of 
smoke is caused by the mixing of particles of unburnt 
carbon with the gases of combustion from the furnaces. 
The reason that these particles have been allowed to escape 
may be either lack of oxygen wherewith to combine, or else 
too low a temperature to effect the combination. Methods 
of smoke prevention based on both of the above reasons 
have been brought forward by boiler-makers and furnace- 
builders. One of the simplest device is to cut an 


opening in the firedoor above the level of the fire, 


and to cover this opening with a door so arranged 
that the amount of opening can be regulated. By this 
means a current of air flows over the glowing coal, 
mixing with the particles of carbon. and if the tempera- 
ture of the mixture be raised sufficiently by contact with 
the fire the carbon will be consumed. The objection to 
this method is that by admitting a quantity of cold air the 
temperature of the furnace s is lowered, and the boiler 
does not work so economically as before. It may be noted, 
by the way, that smokeless combustion is by no means 
synonymous with highest economical consumption of fuel. 
Another method of securing sufficient air to ensure com- 
plete combustion is to force the air through the firebars, 
either by forcedor induced draught. There arelossesof power 
due either to mechanical driving of fans (as in the case of 
induced draught) or direct consumption of steam, as in the 
Meldrum or Bennis systems of forced draught. Provided, 
however, that careful attention to firebars and furnace 
linings be given, on account of the high temperatures 
attained by these methods, these systems answer well. 
It is also claimed by makers of this type of furnace that the 
passage of the cold air through the firebars preserves these. 
I have noticed, however, that with some classes of coal 
extensive clinkering is sure to occur with forced draught, 
giving a lot of trouble with firebars unless they are con- 
stantly moving. It may aleo be pointed out that the 
failure of a fan in the main flue would be a very awkward 
occurrence at any time when the boilers were particularly 
required. 

A“ "um. " atoker is a very good device for prevention 
of smoke. In this the green fuel is placed at the front 
of the fire, and gradually worked back to an ashpit at the 
back of the firebars. By this moans the combustible 
elements of tho fuel are given off in regular sequence— 
first, the light volatile gases, togother with any moisture in 
the fuel ; then the heavier hydrocarbons, succeeded by solid 
carbon. The coal is now reduced to a glowing surface of coke 
having very little free carbon in it, and being at a very high 
temperature. The combustible elemente, together with 
air, sweep over this incandescent surface, and the exceed- 
ingly high temperature, added to their own temperature, 
ignites them and ensures complete combustion. This is 
probably one of the most satisfactory ways of dealing with 
fuel rich in free carbon. An analogous method for use in 
ordinary furnaces of dealing with “rich” coals, is to mix 
them with coke or anthracite. A higher state of incan- 
descence is thus produced, and the particles of carbon in 
the rich coal burnt. I have, however, noticed that it 
is a mistake to attempt to blend large, lumpy coal with 
anthracite slack or small coke, as the fire burns unevenly 
into holes. Where a good draught is available the burning 
of anthracite coal is a preventive of smoke nuisance, as 
this coal gives a bright, clear fire of great heat, consuming 
its own smoke and producing very little clinker. The only 
drawback is that it is a very difficult coal to start a fire 
prs E will not burn well unless with a strong draught. 

A. S. 


Question .No. 288.—What current density per square iuch is it 
usualto alow in best engineering practice in switch con- 
tacts of the following types : (1) laminated contacts 
constructed of hard-rolled sheet copper ; (2) spring contacts 
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in which the contact surfaces are machined, and the only 
material used is cast brass—i.e., such as those used in the 
Bates fuse and Brush trigger switch; (3) flat cast-brass 
machined contacts, which can be held together under 
considerable pressure by a nut or set screw. Give sketches. 


Best Answer to No. 288 (awarded 10s.).—The term 
‘current density here is evidently to be understood as 
the surface density at the points of contact of switches, 
etc. The ratio between the surface density and the cross- 
sectional density in a switch, for instance, is affected by 
several considerations, none being more important, in the 


writei's opinion, than the quality of workmanship the manu- 


facturer is able to command. It is also affected by the 
different conditions enumerated in the questions (1), (2), 
and (3). Taking the first case of a switch with laminated 
closer of hard-rolled sheet copper, with probably gunmetal 
contacts, it is practice to work at 400 am 
square inch. This density, with accurate machinery and 
fitting, should be ample. It will be noticed that it is 
advantageous to make the angle 0, in Fig. 1, as small as 
possible compatible with good design, as in switches of this 
type the difficulty is to get the required surface area while 
not wasting any metal in the cross-section. When foliated 
copper is used, as in the Crompton “S” switch, the density 
may with safety be raised tc 500 amperes per square inch. 


e^ 


Fic |. 


Tos 


In the second case, we have a switch differing from the 


first in two ways. The method of making contact— viz, 


one machined surface rubbing on another—is obviously not 
so good, owing to the fact that it requires very ekilful fitting 
to make the surfaces bear evenly. That they very often 


do not do so (see Fig. 2) will be made evident upon examina- 
tion of some switches of the knife or chopper type. Also 
the conducting metal is cast brass as against copper. While 
copper is run by several large electrical firms at from 
880 to 1,000 amperes per square inch, brass will only 


carry 250 to 300 amperes for the same area. Introducing, 


then, the factor of safety as in the first case, the surface 
N is generally taken at about 160 amperes per square 
ch. 

The third case presumably applies to the connecting of 
cable sockets and the like to switch contacts or 'bus bars, 
and the features differ materially from the first and second 
cases. Two methods ordinarily used in making these con- 
nections which are maintained under pressure are shown in 
Figs. 5 and 4. In Fig. 3 the bearing surface is part of a 
cone, the cable socket being accurately seamed to fit the 
coned stem. The angle of coning is generally about 9deg. 
to 12deg, or a decrease of 15in. to 2in. of diameter per 
inch of length. In Fig. 4 the two sides of the socket 
are relied on for bearing surface againet two hexagon 
nuta, and in Fig. 5 on one side held down to a bus 
bar by means of a set screw. The efficiency of the 
contacts in Figs. 3, 4, and 5 are greatly improved 
by turning both surfaces, which, when pressure is 
applied, become practically a good soldered joint. A 
feature which enters here into the consideration as to what 
surface density it is permissible to use is the mass of 
copper in proximity to the joint, which has the effect of 
condacting away a great proportion of any heat generated, 
and this, in conjanction with the above-mentioned, would 
make it quite safe to work at 200 amperes per square 
inch. —E. J. EVANS. 
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LONDON COUNTY COUNCIL TRAMWAYS. 


At Tuesday's meeting of the London County Council 
the following report of the Highways Committee recom- 
mending large extensions to the tramway system of London 
was discussed and adopted. The recommendations of the 
Improvements Committee in regard to the street widenings 
were also adopted : 


1. We have had under consideration the question of what 
further extensions and doublings are desirable in connection 
with (a) the Council’s northern tramways, leased to the North 
Metropolitan Tramways Company ; and (b) the undertaking on 
the south side of the Thames, known as the London County 
Council tramways, and worked by the Council itself; and what 
new lines not to be immediately connected with either system 
should be constructed. We now, as the result of our delibera- 
tions, submit proposals for new tramways, for the construction 
of which we think the Council should seek for powers by a Bill 
to be introduced in the next session of Parliament. We have, 
in accordance with standing order No. 552, consulted the solicitor, 
who has expressed the opinion that the Council has power to 
promote such legislation. We regret that owing to the time 
which we have necessarily had to devote to the consideration of 
this very important matter, and in connection therewith the 
time taken up by our negotiations with the Improvements 
Committee as to the street widenings involved by the various 
proposals, we have been unable to comply with the standin 
order No. 350, which requires that proposals for legislation sha 
be submitted to the Council not later than at the first meeting 
in June; and in the circumstances, we must ask the Council to 
suspend the standing orders in order that our proposals may be 
considered. 

Estimates of Cost.—Our proposals, which are dealt with 
seriatim in this report, are for the construction of new amway 
of a total length of about 164 miles on the north side of the 
Thames, at an estimated cost, for the tramways and necessary 
paving and other works in connection therewith, of about 
£461,500, and for street widenings of about £544,360 ; while, 
as regards the south side of the Thames, the total length of 
tramways is about 12 miles, the cost of construction and paving 
works is estimated at about £374,500, and of the street widenings 
at about £449,400. As regards the street widenings, we have, 
as stated above, been in consultation with the Improvements 
Committee ; and we understand that it proposes to recommend 
(a) that the Council do contribute, out of the funds applicable 
to improvements, sums amounting in the aggregate to £555,006, 
and 6) that the road authorities concerned shall contribute 
sums amounting in all to £526,688. The remainder of the coat 
of the street widenings, £512,067, we propose shall be charged 
to the tramways account as part of the first cost of the several 
tramways. These three amounts do not, as will be seen by the 
ph relative to scheme xw., make up the whole cost of 
the street widenings. The estimates of the cost in the case of 
each of the proposals is stated in this report. 

Systems of Traction to be Ad .—We propose that those 
of the new lines which will be intimately connected with the 
Council's (northern) tramways (leased until Midsummer, 1910, 
to the North Metropolitan Tram wave Company) shall, with one 
exception hereinafter referred to, be constructed for horse 
traction, unless in the meantime effect shall have been given to 
the provisions in the company’s lease relating to the conversion 
of the system from horse to electrical traction. The estimates 
provide, however, for rails of sufficient weight to permit of 
their being used for electrical traction when that system shall 
have been adopted on these tramways. The exception is the 
tramway (i.) in the Archway-road, which will practically be an 
extension from the Council’s tramway terminus in that road to 
the county boundary, and will probably be joined with the 
light railways which the Middlesex Oounty Council is seeking 
powers to construct from that point to Finchley and beyond. 
As the Middlesex Council proposes to adopt a system of elec- 
trical traction for its light railways, we think it expedient that 
the Oouncil’s new Archway-road line should be constructed for - 
a similar system of traction. Those of the new lines which 
will be intimately connected with the London County Council 
tramways undertaking, or which, being for the present detached 
from either undertaking, could be worked by the Council 
independently of any other system of tramways, we pro 
shall be constructed for some system of electrical traction. The 
estimates which we submit of the cost of the several lines have 
been based on the assumption that in each case, as regards 
traction, the course proper to each line as indicated above will 
be followed. 

Cartoon Plan and Hand-Maps, showing the Proposals and the 


E have given instructions for a cartoon 


plan and 
posals which we submit for the Council’s consideration, and 


which are indicated on the cartoon and maps by the same 


nd-maps to be prepared, showing the various pro- 


numbers as are used for that purpose in this report. We think 
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these will be of assistance to members of the Council when they 
are considering our various proposals. 

Suggestions of Road Authorities and Others for New Tramways. 
We requested the various road authorities in London to make 
suggestions as to what extensions of, or junctions between, 
the tramways in their respective districts were in their opinion 
desirable ; and those made we have considered, together with 
suggestions upon the subject from the North Metropolitan 
Tramways Company (the Council’s lessee), and from the 
Council’s responsible officials, As regards those of the 
engineer and of the company, we have ascertained as far as 
possible the views of the respective road authorities con- 
cerned, and these are stated below. We submit, for the 
information of the Council, the following brief statement of 
the reasons which in our opinion render desirable the various 
extensions and junctions, for the construction of which we 
propose that the Council should seek powers. 


ProposepD New TRAMWAYS—-NoRTH OF THE THAMES. 


(i.) Archway Tavern (existing lines) to the County Boundary; 
length, 5 furlongs.—This line is the subject of an applica- 
tion of the Council, now before the Light Railway Commis- 
sioners, for powers to construct it as a light railway. In view, 
however, of the possibility that this application may not be 
granted, we think that the line should be ineluded in the Tram- 
ways Bil of next session. Powers for the necessary street 
widenings are included in the Council's Improvements Bill now 
before Parliament. This line would form the link between the 
Council's (northern) tramways and the light railways beyond 
the oounty boundary, for the construction of which the Middlesex 
Council is seeking powers. The Middlesex Council proposes to 
use a system of electrical traction on its light railways, and we 
think that this short piece of line should be constructed for a 
similar mode of traction. The cost of construction of the line 
for eleotrical traction is about £8,400 ; and current for working 
it could be obtained (a) from the Vestry's electric light station, 
which is within a short distance, or (b) by arrangement with the 
Middlesex Council. 

(ii.) Seven Sisters-road (existing lines), vid Amhurst-park to 
Upper Clapton-road (existing lines—length, 5 furlongs 1 chain). 
This proposal was included in the Couneil's Tramways Bill of 
this year, but was withdrawn owing to the refusal of the Vestry 
of Hackney, one of the road authorities concerned, to assent 
to the construction of the tramways; while the other road 
authority, the Vestry of Stoke Newington, gave its consent 
subject to the Council agreeing to pave the whole width of the 
carriageway, and it has again asked for the same concession as 
& condition of its consent. We do not, however, propose that 
this concession should be made, as otherwise there is little doubt 


‘that other road authorities would make claims for similar con- 


cessions, and we propose to inform the Vestry. Under the 
Tramways Act, 1870, the obligation laid upon the Council as a 
tramway owner is only to maintain the road between the 
tramway rails and for 18in. beyond the outer rail on each side, 
and we do not think that the Council would be justified, except 
in e special circumstances, in agreeing to do anything more 
than the Act requires. In the hope that the road authorities 
concerned may eventually consent to the construction of the 
line, we have included the proposal amongst the others. No 
street widenings will be required, and the estimated cost of 
construction of the tramways, for horse traction, is £11,250. 
(iii.) Mildmay Park (existing lines) westwards to Balls Pond- 
road (existing lines); length, 2 chains.—This is a short junc- 
tion line, suggested by the engineer after consultation with the 
managing director of the North Metropolitan Tramways Com- 
ny, as an alternative to a proposal of the Vestry of Islington 


f 


for the construction of tramways, which would involve expensive 


street widenings, along Newington Green-road. The junction 
would be a great convenience to the tramway traffic, and the 
company considers that the formation of this junction would be 
of greater benefit than the construction of the line proposed by 
the Vestry. The Vestry does not consider the alternative 
proposal entirely satisfactory, but we think that, having regard 
to the fact that the alternative would involve no street widen- 
ings, it should be adopted in preference to the other. The 
estimated cost of the construction of this short piece of line, for 
horse traction, is about £400. 

(iv.) Harlesden (near the county boundary), vid Scrubbs- 


lane, Wood-lane, Shepherd's Bush-road, Brook Green-road, 
and. Fulham Palace-road to Putney Bridge; length, 4 miles 


Vuglengs.— This line, which was suggested by the engineer, 
we consider would be very valuable from a traffic point of view, 
as. providing much-needed and urgently required means of 
transit; and we are informed that the Housing, etc., Committee 
is of opinion that the. line would be of great assistance from 
the housing point of view. It would start in a thinly-populated 
district, which is, howeyer, ripe for building, and there is a 
great probability that if the proposed iramways were con- 
structed, and means thus provided for communication with the 
business parts of Fulham and Hammersmith, many persons to 
whom the tramways would be a boon would reside near to the 
tramways starting-point, just within the county boundary. The 


construction of a double line along the route indicated would 
necessitate certain street widsnings, the estimated cost of which 
is £139,250. The Improvements Committee is prepared to 
recommend the Council to carry out these widenings, subject 
to one-third of the cost being borne by the road authorities 
ooncerned—namely, the Vestries of Fulham and Hammersmith, 
one-third being charged to the account of the improvement, 
and the remaining third to the tramways aocount, and with this 
proposal we concur. The Improvements Committee is in com- 
munication with these Vestries, but has not yet received their 
final decisions with reference to the matter. The cost of the 
construction of the tramways for electrical traction is estimated 
at £146,250, and for horse traction at £73,050. These tramways 
could be worked by the Council in connection with other exten- 
sions of its system. 

(v.)  Uxbridge-road (near the railway station), vid Richmond- 
road, Netherwood-road, and Westwick-gardens, to Shepherd's 
Bush-road ; length, 3 furlongs.— This suggestion is also made 
by the engineer. This short piece of line would form a useful 
adjunot to the tramways, iv., at Shepherd’s Bush-road, of which 
the line would, indeed, practically form part. We are advised 
that these tramways would probably be remunerative, and would 
also be of great convenience to the public. Some small street 
widenings would have to be carried out, the estimated cost of 
which is £8,700. In this instance the Improvements Committee 
does not see its way to recommend the Council to contribute 
out of improvements funds; so that the whole cost will have to 
be borne by the tramways account, unless the Vestry of 
Hammersmith, with which that committee is in communication, 
can be induced to make a contribution. The cost of the con- 
struction of the line for electrical traction is estimated at 
£11,250, and for horse traction at £5,500. 

(vi.) Brook-green-road, at its intersection with Hammersmith. 
broadway, vid that thoroughfare to the London United Tram- 
ways at Glenthorne-road ; length, 5 chains.—This was proposed 
by the engineer as a connecting link between the proposed 
tramways, w., and the London United Tramways. The Vestry 
of Hammersmith, the road authority concerned, has not yet 
expressed any definite opinion with regard to the proposal. 
We propose that this line, in common with tv. with which it 
will be in connection, shall be constructed for electrical traction, 
the estimated cost being £2,000. No street widenings will be 
necessary, as the road is sufficiently wide for a double line of 
tramways. 

(vit.) Victoria - embankment (Blackfriars end) vid the 
Embankment, Viotoria-street, Buckingham Palace-road, Com- 
mercial-road, Bridge-road, and the Chelsea - embankment to 
near Battersea Bridge; length, 4 miles 3 furlongs.—It is 
suggested that the line should be continued along World’s 
End-passage to and over Putney Bridge, and this proposal is 
dealt with in a separate paragraph. The Oouncil is the road 
authority as regards the Victoria-embankment, and therefore, 
although part of the tramways would be situated in the Strand 
district and the parish of St. Martin-in-the-Fields, the consent 
of the Vestry and the District Board would not be neoessary. 
The road authorities whose consent would have to be obtained 
are the Vestries of St. Margaret and St. John, Westminster, 
St. George, Hanover-square, and Ohelsea. The first-named 
Vestry is not hostile to the scheme, and may probably assent to 
it; the Vestry of St. George has signified its approval, and no 
decision has yet been come to by the Vestry of Chelsea. We 
are of opinion that these tramways, if constructed, would prove 
of great benefit to the travelling public, as they would afford 
means of communication in almost a direct line between Chelsea 
on the one hand and the City on the other. There is little 
doubt that, for this reason, the tramways would prove a profit- 
able investment for the Council, as well as providing much- 
needed and efficient facilities for locomotion. No street 
widenings will be needed in connection with this line, the 
estimated cost of the construction of which for electrical 
traction is £152,000. 

(viti.) Battersea Bridge, vid Chelaea-embankment, World's 
End-passage, King’s-road, New King's-road, and Putney 
Bridge-approach, to and over Putney Bridge ; length, 2 miles 
1 furlong 2 chaips.— The line, which is iu continuation 
of vi, would involve the widening of the whole length of 
World's End-passage, and also widenings in King's-road and 
New King's-road, the cost of which is estimated at £396,410. 
The road authorities concerned are the Vestries of Chelsea and 
Fulham, The Vestry of Chelsea has not yet decided whether 
it will contribute or not, but the Vestry of Fulham states that 
it does not consider that the expenditure for widenings would 
be of benefit to the parish. The Improvements Committee is 
prepared to recommend the Council to undertake the street 
widenings, and to pay out of improvement funds one-third of 
the cost, provided that the two road authorities concerned will, 
together, contribute another third, the remaining third being 
borne by the tramways account. The continuation of the tram- 
ways along the route indicated would certainly be very desirable 
from a traffic point of view, as the two together would form a 
continuous line seven miles in length along districts at present 
without facilities of communication, and there is little doubt, 
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that the route would be popular and, therefore, remunerative. 
Having regard, however, to the large expenditure which would 
have to be incurred for street widenings which are desirable for 
other than tramways purposes, we do not think that the con- 
struction of this extension of the line vit. should be undertaken 
by the Council unless the road authorities concerned will agree 
to make the contributions suggested by the Improvements 
Committee. It is to be remembered that if the Council should 
obtain powers for the construction of the tramways, it is under 
no obligation to exercise them; and we have, therefore, included 
the pores among the others. If the arrangements proposed 
by the Improvements Committee as regards the street widenings 
be adopted, £132.137 will be contributed by the Council out of 
the funds applicable to the improvement, and a similar sum out 
of the tramways account, while the remainder will be paid by 
the road authorities concerned. The cost of the construction 
of the tramways for an electrical system of traction is estimated 
at £65,000. 

(ix.) Hampstead-road (tramways terminus), across Euston- 
road, and along Tottenham Court-road to Oxford-street ; length, 
5 furlongs 4 chains.— This was suggested by the engineer after 
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no street widenings will be necessary to permit of the construo- 
tion of a double line. 

(x.) Theobald’s-road (tramways terminus), vid Vernon-place, 
Bloomsbury-square, Hart-street, across Oxford-street, and along 
Shaftesbury-avenue to Cambridge-circus ; length, 4 furlong 
7 chains.—The suggestion first made by the Vestry of St. 
James's, Westminster, was that this line should extend to 
Piccadilly-cirous ; but the Vestry afterwards suggested that the 
line should, on account of the large number of places of enter- 
tainment near Piccadilly-cirous, and the consequent large cab 
and other traffic at that point, stop short at Oambridge-circus, 
and this suggestion we have adopted. The St. Giles District 
Board, through whose district parts of the tramway would be 
laid, has refused consent to any tramways being oonstructed in 
its district, and the Holborn District Board has not expressed 
any opinion with regard to the proposal ; but we think that the 
line would be of such value to the public that we include it 
among other proposals, in the hope that those bodies may be 
induced to assent to it. No street widening will be necessary 
in oonneotion with these tramways, and the estimate of the cost 
of construction for horse traction is £8,800. 
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consultation with the North Metropolitan Tramways Com 
the Council's lessee. The Vestry of St. Pancras an 
St. Giles District Board, the road authorities concerned, have 
both refused their consent, the Vestry stating that it cannot 
consider the proposal to extend the tramways along Tottenham 
Court-road until the southern end of Hampstead-road, which is 
very narrow, shall have been widened. There are already at 
the point indicated two lines of tramways coming up close to 
the Euston-road, and we think that, instead of the extension 
of these tramways as proposed causing congestion of traffic, it 


ny, 


will rather tend to relieve it, owing to the fact that the stopping 


place for cars, instead of being, as now, close to the junction of 
the Hampstead and Euston roads, could be in Tottenham Oourt- 
road, where the ca eway is considerably wider. We think 
that there is little doubt that the new line, if constructed along 
Tottenham Court-road to near its junction with Oxford-street, 
where, owing to the removal of Bozier's-court, the carriageway 
is very wide, and quite suitable for a tramways terminus to be 
placed there, would prove a great boon to the public; and, by 
adding to the receipts of the Council's lessee, be remunerative to 
the Council. As may be seen from the foregoing remarks, we 
consider the construction of these prop tramways to be 
very desirable in the public interest. The cost of the construc- 
tion of this line for horse traction is estimated at £10,200, and 


or three ect 


(xi.) Farringdon-road (tramways terminus), along that road 


the | to the City Boundary ; length, 2 furlongs 4 chains. —This was 


suggested by the engineer, but his proposal was that the line 
should extend to a point near Ludgate-circus. The City 
Corporation was not prepared to assent to the tramways being 
lald within the City area ; and our proposal is, therefore, that 
the line shall stop short at the City boundary. The Vestry of 
Clerkenwell is not unfavourable to the extension of the 
tramways, but is of opinion that, owing to the road being used 


as a costermongers' market on the one side, and to the unloading tity : 


and loading of goods at warehouses on the other, it will B 
somewhat difficult to work tramway traffic along the road. 
think, however, that, notwithstanding, the experiment might 
be tried. The road is sufficiently wide for a double line of 
tramways, and the estimated cost of construction is " 
(xii.) Victoria-embankment, vid Westminster Bridgé,^bo the 
London County Council tramway terminus in estminster 
Bridge-road ; length, 5 furlongs.—This suggestion was made by 
the engineer. The Vestry of Lambeth, the only road authority 
concerned, approves the principle of the proposal, and has 
expressed itself as strongly in favour of the extension of tram- 
ways over the bridges. The Council is itself the road authority 
for Westminster. B e and the Embankment, and has on two 
ocbásióng. endeavoured, without success, to obtain 
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powers to construct tramways over the bridge; but we think 
that a further endeavour should be made to obtain the powers, 
as we are convinced that the extension of the tramways across 
the bridge would be of great benefit to a very large percentage 
of the users of the Council's tramways. No street widenings 
would be necessary, and the estimated cost of the construction 
of the tramways for electrical traction is £11,250, and for horse 
traction £5,600. We submit in this case alternative estimates, 
as wo are informed that it is doubtful where there is sufficient 
space under the carriageway of Westminster Bridge to permit 
of the laying of the electrical conduit system. 

(æiii.) Chelsea Bridge (north end), vid Grosvenor-road, to a 
point near Lambeth Bridge; length 1 mile 4 furlongs 
8 chains.—This was suggested by the Vestries of Battersea 
and St. George (Hanover-square), and the other road authority 
concerned, the Vestry of St. Margaret and St. John (West- 
minster), does not disapprove of the proposal. This line would 
not at first be in connection with the London County Council 
tramways, although there is little doubt that it would eventually 
be so connected ; and we think that it should be constructed 
for electrical traction. As this suggestion meets with the 
approval of the road authorities concerned, and the tramways 
manager is of opinion that the line would pay, we think that 
it should be adopted. The estimated cost of construction of 
the line for electrical traction is £50,000, and no street widenings 
would be necessary. 


PRoPosgb New TRAMWAYS—SOUTH OF THE THAMES. 


(æiv.) York-road, Wandsworth (South London Company's 
lines), vid the new street 50ft. wide, in course of formation 


between York-road and Red Lion-street, along Red Lion-street, 
across High-street, along South-street, Garratt-lane, and Defoe- 
road to High-street, Tooting (London County Council lines); 
length, 2 miles 7 furlongs 8 chains.—The original proposal of 
the Wandsworth District Board was that the tramways, the 
whole of which will be in its district, should start from High- 
street, Wandsworth (South London Company's lines) and be 
taken as far as the London County Council lines in High-street, 
Tooting; but the District Board has since urged that the 
widening of Red Lion-street should be included among those 
in connection with the tramways proposals, so that the new 
tramways may extend from York-road doa the route indicated 
above. The new street above referred to is being formed at 
the joint oost of the Council and the District Board, and it 
seems to us reasonable that the proposed widening, estimated 
to cost about £37,750, of Red Lion-stréet, so as to make it 
practically a continuation of the new street, should be carried 
out on the same terms. We believe that the District Board 
would be willing to contribute one-third of the cost of the 
widenings of Red Lion-street, South-street, Garratt-lane, and 
Defoe-road, provided that these thoroughfares be made 54ft. 
wide instead of 50ft. as first proposed, and on which assumption 
the original estimate of £188,500 was based. The adoption of 
the width required by the District Board will add £47,700 to 
the cost of the street widenings, being £25,900 for acquisition 
of property and £21,800 for paving, eto., works in the extra 
width of 4ft. from High-street, Wandsworth, to High-street, 
Tooting. The cost of the street widenings, including that of 
Red Lion-street, in connection with the whole pro is 
estimated to amount to £275,050. We understand that the 
Improvements Committee has agreed to the extra width, and 
proposes to recommend to the Council that one-third of the 


Liagram of Iramwmaja South of the Ahames, 


cost of the street N shall be charged to the account of 
the improvements, one-third be contributed by the Wandsworth 
District Board, and the remaining third charged to the tramways 
account. We have already expressed our opinion with regard 
to the Red Lion-street widening, and although we are prepared 
to agree to one-third —namely, a sum not exceeding £63,000, 
of the cost of the other widenings to 50ft., according to the 
original estimate of 5 charged to the tramways 
aocount, we are not prepared to go further than that, and we 
have so informed the Improvements Committee. From estimates 
which have been submitted to us it would appear that the 
prospective profits of the line would at first only be sufficient 
to pay interest and sinking fund on about £25,000 for street 
widenings and £90,000 for construction of the tramways, and, 
even if the charge to the tramways account for street widenings 
were only, as we propose, £65,000, nearly half of the chargee 
for interest and sinking fund would have to be met from profits 
on other parts of the Council's tramways undertakings. There 
is little doubt that the proposed tramways, which are approved 
by the District Board and by the tramways manager, will be 
of great advantage to the district page which they will pass, 
and it is very probable that they will be valuable in oon- 
nection with the housing of the working classes, besides 
becoming ultimately a safe and remunerative investment to 
the Council as a tramways proprietor. The estimated cost of 
the construction of these tramways for electrical traction is 


£90,000. 

(xv.) St. John’s-hill, near Clapham Junction Station (South 
London Company’s lines) via Strath-terrace, Bolingbroke- 
grove and Bellevue road to the Surrey Tavern, at the junction 
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of that road and Trinity-road ; length, 1 mile 5 furlongs 
1 chain.— The suggestion made by the Vestry of Battersea was 
that the proposed line should extend to, and join with, the 
London County Council lines at High-street, Tooting. This 
suggestion if adopted would, however, have involved extensive 
street widenings in Wandworth, to the cost of which the District 
Board did not see its way to promise to contribute; and we 
have therefore decided to recommend the construction of the 
tramways only as far as the Surrey Tavern, and for this 
purpose street widenings, estimated to cost £20,000, will have 
to be carried out. The oonsent of the Vestry of Battersea and 
of the Wandsworth District Board will be required to the con- 
struction of the tramways along the portions of the route within 
their respective districts, and we are informed that the Improve- 
ments Committee is prepared to recommend that, subject to 
these consents being given, and to the Vestry of Battersea 
agreeing to pay one-fourth of the cost of the street widenings 
in the parish, the Council shall undertake the street widenings, 
one-fourth of the cost being charged to the account of the 
improvements and the remaining half to the tramways account. 
With this arrangement we are satisfied, as we are of opinion that 
the proposed line will be sufficiently appreciated by the public to 
make it a remunerative investment for the Council as a tramways 
enterprise, even on these terms. The cost of the construction 
of the tramways for electrical traction is estimated at £47,500. 
(xvi.) Battersea Park-road (South London Company's lines), 
vid Albert-road, to the foot of Albert Bridge ; length, 4 furlongs 
8:8 chains.—This is a suggestion of the Vestry of Battersea, and 
is supported by the tramways manager. He is of opinion that 
it would be of advantage to the Council to have powers to make 
the extension to Albert Bridge when it shall have acquired the 
company’s lines, for the purchase of which, under the forty-third 


— 


section of the Tramways Act, 1870, the Council has decided to serve 
notice. The estimated cost of the construction of the lines for 
electrical traction is £18,500. 

(xvit.) Camberwell-green (London County Council lines), vid 
Denmark-hill, Champion-park, Grove-vale, Lordship-lane, and 
London-road to Devonshire-road, near Forest Hill railway 
station ; length, 5 miles 4 furlongs 6 chains.—This was sug- 
gested by the Vestry of Camberwell, one of the road autho- 
rities concerned ; the others being the Vestry of Lambeth, 
which approves the proposal, and the Lewisham Distriet Board, 
which has refused ita consent. The manager is of opinion that 
this may be regarded as a trunk line, which would give to 
residents in Lordship-lane and Forest Hill direct means, which 
they do not now possess, of tramway communication with 
London ; and, moreover, extensions could hereafter be made 
from this line into districts now totally without, but in great 
need of, tramway facilities. Some extensive street Mr. a 
would have to be effected before the tramways could be laid, 
and the cost of these widenings is estimated at £155,450. Of 
this amount the Improvements Committee proposes that the 
road authorities concerned should contribute one-third, that 
one-third should be paid out of the funds applicable to the 
improvement, and that the remaining third should be charged 
to the tramways account. The committee is prepared to recom- 
mend the Council to carry out the street widenings on this basis, 
with which proposal we e. The estimated cost of the con- 
struction of the line for electrical traction is £107,000. 


(æviii.) Goose Green, vid East Dulwich-road and Peckham: 


Rye, to the junction of Hall-road and Stuart-road, Peckham ; 
length, 1 mile 4 chains. The Vestry of Camberwell submitted 
a suggestion for the construction of tramways from Goose 
Green, to start from the proposed new line xvii., to Inverton- 
road, Honor Oak, and the manager approved of this. We 
found, however, that the construction of a double line of tram- 
ways beyond Stuart-road would involve a considerable outlay 
for street widenings ; and, after consultation with the manager, 
we have decided to recommend that the line shall go only as far 
as Stuart-road, up to which point no widening would be neces- 
sary. We are informed that there is every prospect of the line 
proving remunerative in conjunction with the line of which it 
would be an extension, and that it would be of benefit in 
affording facilities of access to the parts served by the Counoil's 
other tramways in the district of Camberwell, and also to 
London. The estimated cost of the construction of the line for 
electrical traction is about £351,500. 

(aix.) Southwark-street, at Hop Exchange Corner (South 
London Company's lines) vida Southwark-street, Stamford- 
street, and York-road, and across Westminster Bridge-road, 
thence (single line) to Lambeth Palace-road (same company's 
lines), and returning vid Stangate over a proposed connection 
(ævii.) between the London County Council’s lines and the com- 
pany’s lines near WestminsterBridge ; length, 1 mile 2 furlongs 
7°7 chains.—This was proposed by the St. Saviour's District 
Board, and is approved by the Vestry of Lambeth. We are 
advised that this line, if constructed, would afford additional 
travelling facilities most urgently required, and would be keenly 
appreciated by the public, and as a necessary consequence would 
prove remunerative to the Council. The carriageway in some 
parts of Stamford-street is not wide enough to admit of the 
statutory width of 9ft. 6in. being left between the outer rails of 
the tramways and the kerb, and, that being so, it will be 
ne „ in order to avoid having to effect street widenings 
which would be very costly, before the line can be constructed 
to obtain the consent of two-thirds of the owners and occupiers 
of property abutting upon the street at these points. We 
anticipate, however that there will be little difficulty in obtain- 
ing the necessary consents, as a space of about 8ft. would be 
left beyond the outer rail, and this would probably be sufficient 
to allow of a large-sized van standing at the side of the 

iageway. The estimated cost of the. construction of the 
line for electrical traction is £45,000. 

(xx.) Waterloo-road (London County Council tramways 
terminus), along that road to a point opposite the York Hotel ; 
length, 1 furlong 7:1 chains.—This is a very desirable extension 
of the lines in Waterloo-road, recently purchased by the 
Oouncil from the South London Tramways Company. There 
is little doubt that the removal of the tramways terminus to 
a point nearer to Waterloo Bridge will bea decided advantage 
to the traffic, and will pronio cause an increase in the number 
of passengers using the lines. The Vestry of Lambeth, the 
road authority concerned, approves of this extension. The cost 
of the construction of this piece of tramway for electrical 
traction is estimated at £6,500. | 


Proposed Junction Lines between London County Council 
Tramways and other Tramways. | 


xxi. to xxviii. The tramways manager has suggested that 
it is desirable that the Council should obtain pone for the 
construction of certain short junctions which will give facilities 
for interchange of traffic between the London ouo Council 
tramways and other tramways likely to be acqui by the 
Council within a short period. We think that the Council 
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should endeavour to obtain powers to construct these junctions, 
particulars of which are given below, but we may point out 
that the powers, if obtained, need not be exercised until the 
tramways belonging to the companies concerned shall have come 
into the Council's possession : 

(xxi.) From Westminster Bridge-road along St. George’s- 
road to Lambeth-road —length, 1 furlong 4:2 chains ; estimated 
cost, £5,500. 

(xxii.) From Westminster Bridge-road (terminus) along 
Albert-embankment to Stangate (terminus)—length, 4:5 chains; 
estimated cost, £1,700. 

(xxiii. From Newington-causeway along Dantzio-street to 
2150 Bridge-road— length, 3:0 chains; estimated cost, 
£1,500. 

(æxiv.) From Newington-causeway along Borough-road to 
Borough-road at junction with Southwark Bridge-road—length, 
1 furlong 2:0 chains ; estimated cost, £4,900. 

(u. From Newington-butts along St. George's-road to St. 
DU a 1 furlong 5'3 chains; estimated cost, 

(xxvi.) From St. George's Church along Marshalsea-road to 
Southwark Bridge-road—length, 1 furlong 8°3 chains; estimated 
cost, £7,000. 

(xavit.) Great Dover-gtreet to Bermondsey New-road—length, 
4°4 chains ; estimated cost, £1,700. 

(xxviii, ) Old Kent-road to St. James’s-road—length, 3 chains; 
estimated cost, £1,200. 

We recommend (a) that the standing orders of the Council 
relative to applications to Parliament for powers be suspended, 
in order that the Council may oonsider the following recom- 
mendation ; (b) that the Council do make application, in the 
next session of Parliament, for powers for the construction of 
the undermentioned new tramways : 


Norta oF THR THAI. 
_ Archway Tavern (tramways terminus) to the county boundary 


in Archway- road. 
Seven Sisters-road (existing lines), via Amhurst- park, to 
Upper Olapton-road (existing lines). 


Mildmay-park (existing lines), westward, to Balls Pond-road 
(existing lines). 

Harlesden qa the county boundary), via Scrubbs-lane, 
Wood-lane, Shepherd’s Bush-road, Brook-green-road, and 
Fulham Palace-road, to Patney Bridge. 

Uxbridge-road (near the railway station), via Richmond-road, 
S rsa and Westwick-gardens, to Shepherd’s Bush- 
road. 

Brook-green-road, at its intersection with Hammersmith- 
broadway, via that thoroughfare to Glenthorne-road (London 
United nTa 

Victoria-embankment (Blackfriars end), via Victoria-embank- 
ment, Victoria-street, Buckingham Palaoe-road, Commercial- 
road, Bridge-road, and Chelsea-embankment, to the northern 
end of Battersea Bridge. 

Battersea Bridge, via World's End-passage, Chelsea-embank- 
ment, New King’s-road, King’s-road, and Putney Bridge- 
approach, to and over Putney Bridge. 

Hampstead-road (tramways terminus), across Euston-road 
and along Tottenham Court-road, to à point near Oxford-street. 

Theobald’s-road (tramways terminus), via Vernon-place, 
Bloomsbury-square,  Hart-street, across Oxford-street, and 
along Shaftesbury-avenue, to Cambridge-circus. 

Farringdon-road (present line), along that thoroughfare, to 
the City boundary. 

Victoria-embankment, over Westminster Bridge, to West- 
minster Bridge-road (London County Councils tramways 
terminus). 

Chelsea Bridge (north end), via Grosvenor-road, to a point 
near Lambeth Bridge. 

SOUTH oF THE THAMES. 

York-road, Wandsworth (South London Company's lines), 
via the new street in course of formation between York-road 
and Red Lion-street, along Red Lion-street, across High-street, 
along South-street, Garratt-lane, and Defoe-road, to High-street, 
Tooting (London County Council's lines). 

St. John's-hill (South London Company's lines), via Strath- 
terraoe, Bolingbroke-grove, and Bellevue-road, to the Surrey 
Tavern, at the junction of that road and Trinity-road. 

Battersea Park-road (South London Company's lines), along 
Albert-road to the foot of Albert Bridge. 

Camberweli-green (London County Council's lines), via 
Denmark-hill, Champion-park, Grove-vale, Lordship-lane, and 
London-road, to Devonshire-road, Forest Hill. 

Goose Green, via East Dulwich-road and Peckham Rye, ſto the 
junction of Hall-road and Stuart-road, Peokham. 

Southwark-street (South London Company's lines) at Hop 


Exchange Corner, via Southwark-street, Stamford-street, York- 


road, and across Westminster Bridge-road, thence (single line) 
to Lambeth Palace-road (same company's lines), and returning 
via S te over a proposed connection . 22), between 
London Oounty Council's lines and the company's lines near 
Westminster Bridge-road. 
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Waterloo-road (London County Council's tramway terminus), 


along that road, to a point opposite York Hotel. 
JUNCTION LINES. 


Westminster Bridge-road (London County Council's lines), 
via St. George's-road, to Lambeth-road (South London Com- 


pany’s lines). 


Westminster Bridge-road (London County Council's tramways 
terminus) to terminus at Stangate (South London Company’s 


lines). 


Newington-causeway (London County Council’s lines), via 


Dantzic-street, to Southwark Bridge-road (South London 
Company’s lines). 


Newington-causeway (London County Oouncil’s lines) to 
Borough-road (South London Company’s lines), at junction 


with Southwark Bridge-road. 

Newington-butts (London County Council’s lines) to St. 
George’s-road (South London Company a lines). 

St. George's Church (London County Council’s lines), via 
Marshalsea-road, to Southwark Bridge-road (South London 
Company’s lines). 

Great Dover-street (London County Councils lines) to 
Bermondsey New-road (London, Deptford, and Greenwich 
Company's lines). | 

Old Kent-road (London County Council's lines) to St. James's- 
road (London, Deptford, and Greenwich Compeny's lines). 


| COMPANIES’ MEETINGS AND REPORTS. 


CITY AND SOUTH LONDON RAILWAY. 


The thirty. second ordinary general meeting was held on Tuesday 
lasd at Winchester House, E. C., Mr. C. G. Mobb presiding. 

Tbe Chairman expressed his dieappointment at meeting the 
shareholders again with a reduced dividend, and believed that it 
would only prove temporary, it having been caused by exceptional 
circumstances which would not occur again. The report and 
accounts, containing the financial results, number of passengers, 
etc. (which appeared in last week's issue) were then presented. 
The cause of the lift accident which happened at London Bridge 
was, he stated, due to the breakage of one of the large steel ehafte 
owing to the existence of a small flaw in it. The safety appliances 
abbached to the lifts should have prevented such an accident as 
occurred to the cage, bub the men employed by the contractors 
had been experimenting with the lifts and had taken off the safety 
balance. he accident had arisen from a combination of circum- 
stances which was not likely to occur again. It had been arranged 
that the steel shafts in the lifts should now be 8in. in diameter, 
although this additional precaution really seemed to be unneces- 
sary. The line had been worked for nearly 10 years without any 
previous accident to the lifts. Their platforms were connected 
with those of the Central London Railway by a subway, and another 
to connect them with the London Bridge Station of the Brighton 
Railway Company was being constructed. The extension to 
Islington was progressing favourably. He then referred to the 
capital and revenue accounts, and afterwards stated that the traffic 
was showing a satisfactory increase. For the firsb time the average 
receipb per passenger had exceeded 2d., the actual figures being 
2°02 hen their line was firet opened the uniform fare was 2d., 
but this had had to be altered owing to the omnibus competibion 
for short distances. The Central London Company had also started 
with a uniform fare of 24., but he feared that they would find it 
necessary laber on to introduce modifications in their charge. The 
dividend recommended and agreed upon was 1j per cent. per 
annum for tbe half-year. 

The motion for the adoption of the reporb was seconded by 
Mr. C. 8. Grenfell, and carried. 


EDISON AND SWAN ELECTRIC LIGHT. 


The seventeenth ordinary general meeting of this Company 
was held on Tuesday at Cannon street Hotel, E. C., Mr. J. Staate 
Forbes presid ing. 

The Chairman spoke of the large amount of stock which had 
accumulated owing to the establishment of branches in such a 
large number of towns. The articles in stock increased very 
largely from year to year, growing in proportion to the amount of 
the turnover. There was no occasion for alarm in thie, but the 
Board had thought it n to make & very serious alteration 
in the stocktaking, and to revise the method of taking stock. 
They therefore came to the conclusion that they should close the 
year for the etocktaking by the month of June, which would give 
them something like absolube knowledge as to the nature of the 
stock. This had turned out to be a longer job than they had 
anticipated, but as far as it had gone the directors had ever 
reason to believe that the stock, as stated in the account, was well 
within the actual saleable value of it from day today. The profit 
and loss account showed that the stock was put down at £201,648 
as an asset of the Company. This would nob occur again, as they 
would have the stocktaking well up to the mark in 12 months’ 
time. The report stated the amount available for distribution, 
after paying interest which had accrued. They had alread i 


something in the nature of a provisional dividend for the first 
posed to pay at the same rate for the 


half-year, and they pro 
second half, making up a dividend of 6 per cent. for. the year, 


to the shareholders not to be in too greata hurry to 
shares ab a large discount. 
realised an estate, or when a shareholder sold his shares. The 


fore, they had thought it their dut 
reason for shareholders to part with 
per value. 


carrying forward the balance of £6,199. Having ascertained 
since the accounts were made up that the stock carried into the 
balance-sheet was £6,000 av least more valuable than ib was 
credited at, ib would be seen that the balance might have been 
over £12,000 instead of £6,000. Bub the auditors, although 
they knew the stock was there, as the trade vouchers 
had not come in, would not give any credit for this, 
though there was no doubt that the money was there. 
The business of the Company had largely increased. For the 
corresponding period last year ib was £241,400, while this year 
the turnover had been £285,500 The stock on May 31, 1900, 
amounted to £201,648, while the corresponding figure was 
£160,000. The item for depreciation on plant, etc., amounted to 
£13,936. The balance brought into the year was £10,599. The 
business had increased from £241,000 to £285,000, the stock had 
increased from £160,000 to £201,000, and the interest accruing 
from investments and other sources had increased by about £1, 100. 
Against that there was the fact that tbe stock in hand ab July I, 
1899, was £160,000; the wages, purchases, etc., amounted to 
£272,112; the salaries, directors’ remuneration, etc., were 
£12,076. The depreciation on plant was £13,936, as against 
£9,000, and the balance of the fib and loss account was 
£43,388, as inst £44 792. If they added the £6,000 which 
represented the value of the stock at its right amount, they 
would see that the balance was really £49.388, and it ought to be 
eo but for the objection of the auditors. They had had to spend a 
good deal of money this year, and for that purpose they had 
raised fresh capital. This had come into charge, brin 
the extra amount for interest up to £1,994. Io cosb them 
less to pay this interest than to pay the bankers for loans, and 
they had a considerable surplus to go on with. There was a 
rather heavy sum standing against sundry debtors and debit 
balances—£143,959, as against £90,000 in the preco ni term, 
The Company gave long credit, and could not collect their money 
for some time, ae e the amounb was brought in as approximate 
income for the month. 

Mr. J. W. Swan, F.R 8., seconded the adoption of the report, 
which was carried unanimously. 

On the motion of the Chairman, a dividend was declared at the 
rate of 6 per cent. per annum for the second half-year, making a 
dividend for the year of 6 per cent. per annum. The Chairman 
then said that he had reason to believe a combination existed 
amongst *' B" shareholders and other dissatisfied sharebolders in 
the Company, and he had teken upon himself the responsibility 


of issuing a circular sounding a note of warning, and to which the 
shareholders had responded in large numbers, so that there were 


no adverse proxies. He also took the opportunity of suggesting 
rb with their 


The directors knew when executors 


Board knew where they went to and upon what terms, and, there- 
to say that there was no 
eir shares at less than their 


The meeting closed with a vote of thanke. 


NATIONAL TELEPHONE. 
The twenty-sixth ordinary general meeting of this Company was 


held last week at Cannon-street Hotel, E. C., Mr. J. Staats Forbes 
presiding. 


In moving the adoption of the report and accounts (which 


appeared in our issue for July 20) the Chairman said that the neb 
income had increased by £88,000, and the working ex 

£77,000, while the net result for the half-year was 2227, 
working ex 


penses by 
262. The 
penses had gone up from 60:22 to 64:02 per cent., bat 
that included the £25,000 of exceptional expenditure as the result 


of the enowstorm. The amount brought forward was about 


£2,000 less ; the debenture and other interest had increased by 
£14,913, because in the interval the directors had issued deben- 
tures, and the interest on them had been paid up to date; and 
the preference and ordinary dividend was larger by £5,000, a 

rtion of the ordinary shares sanctioned by the shareholders 

aving been issued. The sum transferred to the reserve fund 
was £5,000 less than im the June half of 1899, and the amount 
carried forward was about £6,000 leas, The directors proposed 
to pay the dividends upon the first, second, and third preference 
ehares, and a dividend of 6 TIS cent. per annum, lees income tex, 
on the ordinary shares; and they would carry £55,000 to the 
reserve fund. 

The motion was seconded by the Right Hon. Lord Harris, 
G.C.8.I., and adopted. 


NOTTING HILL ELECTRIC LIGHTING. 


An extraordinary general meeting of this Company was held ab 
Wincheeter House on Wednesday last, when the following reeolu- 
tiors were adopted: That the capital of the Company be increased 
to £200,000 by the creation of 10,000 new ehares of £10 each, such 
new shares to rank as ordinary shares; That 2 200 of the new 
shares be issued forthwith ab a premium of £2 per share, 1,100 to 
be offered pro rata to the holders of the founders’ shares, and the 
remaining 1,100 pro rata to the holders of the ordinary and ordinary 
preference shares " ; and '' That the remainder of the new shares 
shall be issued at such times, and ab such price, and under sucb 
conditions as the directors shall from time to time think fit, but so 
that the proportion thereof to be offered to the holders of the Com- 
pany's founders' shares shall be the same as the proportion now 
offered under the last preceding resolution.“ 
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ANGLO-AMERICAN TELEGRAPH. 


ge half-yearly meeting was held on July 31 at Winchester 
ouse. 

Mr. F. A. Bevan, who presided, stated that the ordinary 
receipts for the past half-year had been remarkably similar to 
those for the correeponding period of 1899, the difference in favour 
of the half-year under review having been £983. He observed 
that when the new German Azores cable was laid there would be 
no fewer than 13 cables across the Atlantic. Last year they earned 
over £19,000 from the repairing ship Nina,” bub this year the 
amount had been redu by £17,975. They had been laying & 
new cable between France and England; for many years they had 
a cable running from Salcombe to Brest, but ib became worn, 80 
the directors made a new line from Cuckmere to Havre. The new 
German Azores cable line was heavily subsidised by the German 
Government. This was to be opened on Sept. 1, and would then 
take a large portion of the outward traffic from Germany and 
America, With referenoe to the old subject of the French law- 
suit, he had been requested by their solicitor to ask the share- 
holders nob to press this question on the present occasion. Matters 
were: ke but he could nob prophesy what the result 
wo 1 


CROMPTON AND CO. 


The ordinary general meeting of this eee was held on 
Monday last at Cannon-street Hotel, E. C., Mr. John Trotter 
preeiding. 

The Chairman gave a résumé of the report (which appeared in 
our last week's issue), and recommended the payment of a dividend 
ab the rate of 9 per cent, per annum for the half-year. free of 
income tax, making with the interim dividend paid in January 
last 7j per cent. for the year, and to carry the balance, £3,729, 
forward. 

The report was adopted. 


BIRMINGHAM AND ASTON TRAMWAYS. 


Colonel E. J. L. Twynham presided at the meeting of the 
Birmingham and Aston Tramways Company, Limited, on the 27th 
ult., and drew attention to the increased cost of fuel. 

Replying to an enquiry, Mr. C. E. Mathews, as solicitor to 
the Company, explained the position as to the possible handing 
over of the undertaking to the public authority. Ab present, he 
said, the Aston Council had a Bill under which they bad powers 
to buy the line, and the Company might expect to hear from that 
hony ab any time. The notice to acquire would have to be a 
double one, for the Aston people could not buy one part of the 
line witbout buying the other. 

The Chairman: Ab all evente, we shall meeb nexb year. 

Meesrs. C. Osborn and Lewis Richards, the retiring directors, 
were re-elected. 


DUBLIN UNITED TRAMWAYS. 


At the CY meeting held on July 31, the Chairman (Mr. 
Wm. M. Murphy) declared that they had nob yet arrived at the 
most economical basis for the production of electrical current, 
owing to the delay in the delivery of multiphase generating plant. 
They had to keep Ballsbridge station open for the present, bub 
when they shut ib down and supplied all the current from Ringeend 
that would represent the saving of £2,400 in a half year. A 
dividend of 7 per cent. per annum was declared on the ordinary 
shares, an increase of 2 per cent. over last year. Nearly 18 
million passengers were carrie! during last year, the number in 
1891 being 81 million. 

At a subsequent special meeting the Company was authorised 
to increase its borrowing powers by £300,000, to be issued as 
second debentures. 


RAND CENTRAL ELECTRIC WORES. 


The annual general meeting was held on July 31 ab Winchester 
House. 

Sir C. Rivers Wilson, who presided, observed thab, with refer- 
ence to what passed at the meeting last year as to reserve fund, 
the directors had fulfilled their obligations by sebting aside the 
small sum of £83, being 10 lan cent. of the profit. Small progress 
was made as contrasted with that of the two previous years. In 
1897 they worked at a loss of £16,000. In 1898 the, loss was 
£5,472, and last year, working under favourable circumstances for 
three quarters of the year only, they came oud with a small profit 
of about £840. 

The report (already published in our last issue) was adopted, 
and it was resolved that, conditionally on Messrs. Siemens and 
Halske paying the Company in London within soven days £21,872. 
8s. Id., the proposed agreement referred to in the report be 
approved, and the directors authorised to carry the same into effect. 


BRITISH ELECTRIC TRANSFORMER. 


The report for the year ended 30th ult., to be submitted to the 
meeting to day, shows that, after paying all expenses and providing 
for repairs and depreciation, there remains a neb profit of £6,184, 
which, with the amount brought forward from last year, makes a 
total available balance of £6,442. The Board proposes the payment 
of a dividend at the rate of 10 per cent. per annum on the sub- 
scribed capital, and a bonus of 24 per cent. for the half year, 
£2,120; to reserve fund, £2,500 ; to carry forward, £1,802, 


LIVERPOOL OVERHEAD RAILWAY. 


Abstraob of the report of the directors, to be presented at the 
twenty-fourth ordinary half-yearly general meeting of the share- 
holders, to be held at the Law Association Rooms, 14, Cook-street, 
Liverpool, on Aug. 14: 

In presenting the half-yearly statement of capital and revenue 
accounts to June 30, 1900, the directors have to report that the 
gross revenue receipts amount to £38,124. Is. 2d., and the workin 
expenses to £25,113. 3s. 94. The number of passengers carri 
during the half. year ending June 30, 1900, is as follows: first-class, 
635,449 ; second.class, including tramways, 2 477.025; workmen, 
special return tickete, 1,575,388 —total, 4,087,862. There has 
been considerable delay in completing the Waterloo and Crosby 
tramways owing to the difficulty experienced by the local 
authorities in obtaining delivery of material, The line is now 
opened as far as Waterloo, and it is expected it will be completed 
to Crosby in about two months. The traffic on the portion opened 
has been satisfactory. The Bill in Parliament, promoted by the 
Company for the pai poss of extending the main line to the 
Seaforth Station of the Lancasbire and Yorkshire Railway, has 

both Houses of Parliament, and will, in due course, receive 
the Royal assent. The capital authorised at the last half-yearly 
meeting was offered to the shareholders on Jane 25 last in 5,000 
ordinary £10 shares at £8 per share, and applications were received 
for considerably more than the amount required. The directors 
recommend the declaration of dividends at the following rates 
(less income tax), payable on and after Aug. 16 next: 5 per cent. 
per annum on preference shares, £3,000; 3 per cent. per annum 
on ordinary shares, £6,750; leaving a balance of £4,452. 128. to be 
carried forward to next half-year. 


REVENUE ACCOUNT. 


Expenditure. £ s. d. 

Maintenance of way, works, and stations ee. 3,993 3 0 
Locomotive power ECC 7,188 18 1 
Repairs and renewals of carriages . . 444 3 6 
Traffic expenses. soscesresee ones 9 276 12 0 
General charges nese ww 2,148 15 3 
Law charges. ene EEE ep ao cited rov ven se ing 70 9 6 
Compensation ............. e ecce . . else 16 6 9 
Rents, rates, and taxes .......... VV 1,905 4 10 
Government duty e e 8 74 10 10 
25,113 3 9 

Balance carried to net revenue account... . 12,909 7 9 
£38,022 11 6 

Receipte. £ . s.d. 

Passenger traffio ... . . . . . . . . 37,404 D 5 
Paroels, eo. e . e 40 5 7 
Rel Seats cus —ÓÁ— 565 2 8 


12 17 10 


£38,022 11 6 


Tranefer es. e e e 0 O48 066006 66006 08000 FOO s os e aa o ao o 0t 


CENTRAL LONDON RAILWAY. 


The report of the directors for the half-year ended June 30 last 
states that the expenditure for the half-year amounted to £185,712, 
the total to June 30, 1900, being £3,353,596. The directors hoped 
to be able to open the railway for traffic in the early part of July, 
but their expectations were not fully realised, some modificationa 
in the plant being found necessary during the experimental 
working, as explained in the engineer’s report. The approval of 
the Board of Trade having been given, the railway was opened for 
trafficon Monday, July 30. Inanticipation of the opening, H. R. H. the 
Prince of Wales, at the requeet of the directors, kindly inaugurated 
the undertaking by accompanying them, and other gentlemen con- 
nected with tbe company, in the first train that carried passengers 
over the whole length of theline. His Royal Highness was much 
interested, and cordially wished success to the new enterprise. 
As a commencement a week-day service of trains will be run from 
about 5 a.m. to 12 p.m., ab intervals of five minutes, but more 
frequent trains will be provided, especially during the busiest 
hours of the day, as soon a8 practicable. A reduced service will 
be run on Sundaye. Provision has aleo been made for the con- 
veyance of workmen, in accordance with the company’s Acts of 
Parliamenb.— Financial News. 


WATERLOO AND CITY RAILWAY. 


The report for the half-year ended June 30, to be submitted on 
the Och inst., shows a total capital outlay of £589,073. A further 
expenditure of £25,000 is provided for by the capital powers of the 
Company. The gross receipts, lees Government duty, amounted 
to £14,133. From this amount the London and South-Western 
Company retained £5 398 in respecb of working expenses, leaving 
£8 735 payable by them, in order to provide, under agreement, for 
a dividend at the rate of 3 per cent. per annum, payable 11th insb., 
on the Company's ordinary and borrowed capital. The number of 
passengers carried during the pasb six months, exclusive of season- 
ticket holders, was 1,868,737, an increase of 152,912. The season- 
ticket holders on June 30 last numbered 911, as against 747. 


—— PRI 


Colchester.—The Town Council have entered into a contract 
with the War Office to light the barracks ab 44d. per unit for the 
first 50,000 unite and 4d. per unit afterwards. 
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CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Halifax.—Tenders for incandescent lamps are required by the 
Corporation. 

Lincola. —The Town Council invite tenders for wattmeters and 
demand meters. "Tenders by Sept. 14. 

Sofia.—The District Treasurer invites tenders for the supply of 
telegraph material. Tenders by Aug. 6. 

Hamburg.—Two 30-ton electric cranes arerequired. Enquiries 
may be made at the Town Hall. Tenders by Sept. 10. 

Warrington.—Tenders are required by the Corporation for 
installation of mains and fittings at town hall and market. 

Baroelona.—The Public Works Department, Madrid, invite 
tenders for a system of electric tramways in Barcelona. Tenders 


by Aug. 18. 

Acerington.—The Corporation invite tenders for the wiring of 
their electricity works, Argyle-atreet, for electric lighting. Ten- 
ders by 10th inst. 

Belfast.—The Electricity Committee invite tenders for the 
supply and erection of an auxiliary feed-water heater with pipe 
connections. "Tenders by Aug. 15. 

Steckport.—The' Tramways Committee invite tenders for 20 
double-deck tramcars, complete with electric equipment for over- 
head traction, Tenders by Aug. 81. 

Bradford.—The Guardians invite tenders for the installation of 
electric lighting ab their union workhouse. Tenders by Aug. 13. 
Details in our advertisement columns. 

St. Petersburg.—The Posts and Telegraphs Department invite 
tenders for the working of the telephone systems in St. Petersburg, 
Moscow, Warsaw, Odessa, and Riga for 18 years from Nov. 1, 1901. 


Salferd.—The Corporation invite tenders for the supply, 
roe lg and erection of lighting cables, tramway feeders, and 


street lighting. Tenders by Aug. 18. Details in our advertise- 
ment columns, 

Barnes.—The Urban District Council invite tenders for the 
supply and erection of pipework, condensers, etc., and overhead 
travelling crane. Tenders by Aug. 14. Details in our advertise- 
ment columns. 

Paris.—The Association des Industriels de France contre lee 
Accidente du Travail offer a prize of £40 for the best insulating 
gloves for the use of those employed in electric works. Particulars 
must be supplied by Dec. 31. 

Nowcastle.on-Tyne.—The Corporation invite tenders for the 
laying down in Newcastle of about five miles of double-line tram- 
way, the rails and fastenings and the poles being supplied by the 
Corporation. Tenders by Aug. 22. 

Edinburgh —The Lord Provost, Magistrates, and Council are 
prepared to receive tenders for coal-conveying machinery for 
Dawar-place station, contracb No. 54. Tenders by 13th inst, 
Details in our advertisement columns. 

Leeds.—Tonders are invited for the lighting of St. George's 
Church, Leeds, with electric light. Particulars can be obtained 
by sending names to Mr. Henry Walker, architect, 8, Upper 
Founteíne-street, Leede, before 8th inst. 

Glasgow.—The Corporation invite tenders for the work in con- 
nection with lifting off roofs and other alterations to Maryhill 
tramway de; 6d. The whole of the work, which is principally 
joiners’ work, will be leb to one contractor. Tenders by Aug. 10. 


Portamouth.—Tbe Corporation invite tenders for the supply, 
delivery, add erection of the whole of the plant and apparatus 
necessary to completely equip for electric traction their proposed 

wer station at Vivash-road, Fratton-grove, Portsmouth, Tenders 

y Sept. 4. Details in our advertisement columns. 

Torquay.—The Corporation invite tenders for two water-tube 
boilers, with superheaters, two inductor alternators and Willans 
engines, pipework, surface condensers, etc., extension to high. 
tension switchboard, wattmeters, etc., and transformers. "Tenders 
by Aug. 6. Full details in our advertisement columns. 

Grimsby.—The Corporation invite tenders to specification 
for the supply and delivery, in connection with the electric 
lighting of the borough, for additional steam dynamos : Section 1, 
engine; Section 2, dynamo; and extension of ewitchboard for 
dynamo No. 7, and traction work. Tenders by 18th inst. Details 
in our advertisement columns, 

Aberdeen.— The Town Council invite alternative tenders for the 
supply of 650 tons steel girder straight - rack tramway rails, weight 
about 100lb. per lineal yard; 150 tons steel girder curve-track 
rails, weight about 104lb. per lineal yard, in standard lengths ot 
60ft. or 45ft., as may be decided; also for 60 tons fiehplates, 
weight about 75lb. per pair, Tendere by 24th inst. Details in 
our advertisement columns. 

Grays.—The Urban District Council invite tenders for the 
supply, delivery, and erection of the following work in connection 
with the electric lighting of the district : (Section A) two Lanca. 
ahire boilers and pipework ; (B) two 100 kw. steam dynamos, with 
boosters and balancer; (C) fuel economiser ; (D) switchboard ; 
(E) . (F) travelling crane; (G) mains and street lamp 

ttings. Tenders by Aug. 9. 

Hanley.—The Electric Lighting Committee invite tenders for 
the supply, delivery, and erection complete of two Lancashire 
boilers and fittings, including steam receiver; water-tank, girders, 
and pumps; fuel economiser, with engine or motor; smoke 
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chimney, exhaust fan, with engine, eto.; feed-water heater; 
forced-draught fittings, firebars, or other appliances to boiler 
furnaces ; and coal conveyor and bunkers. Tenders by 25th inst. 


London, 8.E.—The Directors of the South London Electric 
Supply Corporation, Limited, invite tenders for the supply and 
erection ab their works at Bengeworth-road, Loughborough 
Junction, S. E., of a complete condensing plant for dealing with 
28,000lb. of steam per hour, comprising surface condenser, steam- 
driven air and coe pompa, cooling tower, and pipe connec- 
tions. Tenders by 14th inet. Details in our advertisement 
columns, 

London, W.—The Central Electric Supply Company invite 
tenders for the supply, delivery, and erection of (Specification 24) 
dry-back marine boilere, 11ft. 6in. diameter and 14ft. long, gang- 
ways, feed and drain pipes, etc., complete, as required for each of 
three blocks of boilers. Each or all of the blocks can be tendered 
for, each block containing eix boilere. Tenders are also to be sub. 
mitted for mechanical stokere, with the shafting and gearing for 
driving them. Alternative tenders are invited for (Specification 2B) 
water-tube boilers as an alternative to the dry-back marine boilers, 
including the mountings, feed and drain pipes, etc. Copies of the 
specifications, with forms of tender, drawings, and general condi- 
tions, can be obtained íf,o0m the General Manager, 19, Carnaby- 
street, Golden-equare, W., on payment ef £3. 38., to be returned 
on receipt of a bona fide tender. Specifications and drawings can 
be seen ab the office of Prof. Kennedy, 17, Victoria-street, S. W. 
Tenders, on the prescribed form, endorsed on the outside Electric 
Plant—Tender to No. — Specification," must be sent to Mr. F. J. 
Walker, general manager, before 10 &.m. on Aug. 20. 


London, E.C.—Tenders are invited by the Pacific Cable Com- 
mittee on behalf of her Majesty's Government and the Govern- 
mente of Canada, New South Wales, Victoria, New Zealand, and 
Queensland for the manufacture and laying in the Pacific Ocean 
of 8,272 nautical miles of telegraph cables between Vancouver and 
Fanning Island, Fanning Island and Fiji, Fiji and Norfolk Island, 
Norfolk Island and New Zealand, Norfolk Island and Queens- 
land. Ib is proposed to divide the whole undertaking under three 
distinct contracte, for any one or more of which contractors ma 
tender. Each of these contracte will include a clause under wh 
the contractor guarantees the good electrical condition and work- 
ing order of the cables for 30 consecutive days after the comple- 
tion of the laying. A fourth contract is also proposed for survey- 
ing and sounding the whole route before the cables are laid. 
Forms of contract, specification, and tender may be obtained of 
Messrs. Clark, Forde, and Taylor, 4, Great Winchester-street, 
E. C., at whose offices charts 3 the proposed route of the 
cable and the postions where soundings are to be taken may be 
inspected. e last day for the reception of tenders is Aug. 14. 
They must be enclosed in sealed covers, marked Tender for 
Pacific Cable," must be addressed to Messrs. Clark, Forde, and 
Taylor, 4, Great Winchester-streeb, E. C., and must be delivered 
by 12 noon on that day. 


RESULTS OF TENDERS. 


Croydon. —Tenders have been accepted for the reconstructed 
tramways, motorcar equipments on the overhead principle, ab 
£176 540. 

Hampstead.—The Lighting Committee recommend that the 
tender of W. T. Glover and Co, be accepted for the eupply of 
electric cables for the next 12 months. 


Larne.—The Urban District Council have accepted the tender 
of the Larne Electric Light Works for the public lighting of town 
and boundaries for the ensuing three years from Aug. 1, at £535. 


Hull.— The Corporation have accepted the tender of the Walsall 
Electrical Company, Liverpool, at £210, for the electric lighting 
arma and fittings for the Springhead pumping station, near 

u 

Newoastle.—The following tenders have been accepted : British 
Insulated Wire Company, trolley wires, £6,118. 15s. 7d.; 8. Easten, 
277, Westgate-road, Newcastle, for erection of the power station 
ab the Manors, £32,544. 

Hackney.— The Vestry have accepted a modified tender from 
J. Greenwood, Arthur-street, London dis e at £31,589. 85. 61., 
for the erection and construction of buildings, foundations, and 
chimney shaft for the Hackney electricity works. 


London County Counoll.—Tho tender of Meesrs. Pink and 
Moon to execute for £170 the alterations necessary to adapt a 
cowhouse at Farmfield as an engine house, in connection with the 
electric light installation, has been accepted. 


Hull.—The Electric Lighting Committee have accepted the 
tender of T. Parker, Limited, Wolverhampton, at £5,985, for the 
supply end erection of five high-teneion continuous-current rotary 
transformers, with switch gear and accessories. 


Beckenham.—The Urban District Council have received the 
following tenders for the erection of six brick transformer stations, 
llfc. by lift. in sizə internally: F. W. Green, 62, Beckenham- 
road, kenbam, £868; Foster Bros., St. Mary's-road, South 
Norwood, £737 (accepted). 


Chelmsford.—The Town Council have accepted the tender of 
the Chelmsford Electric Lighting Company for lighting the public 
lamps in the borough, for a period of five years, at the following 
prices: for arc lamps £25. 58. each per annum, and for iacan- 
descent lamps £3. 38. per annum. 


Bootle.— The Town Council have accepted tke tender of 
Oallender's Cable and Construction Company, Limited, London, 
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do supply and erect the arc lamps, cables, eto., required for the 
eleotric lighting of Derby, Rimrose, and Knowsley roads for the 
eum of £6,855. 1s. 5d., together with the further sum of £80 per 
annum for the maintenance of the cables for 10 years. 

Hammersmith. —The following tenders are recommended for 
acceptance: Callender’s Cable and Conetruction Company, for 
low-teneion distributor cables and boxes (estimated total), £4 062 ; 
W. T. Glover and Co., for high-tension feeder cablee (estimated 
total), £1,151; Watson, Gow, and Co., for 200 tons of 2in. cast- 
iron pipes at £7. 5s. per ton, £1,450, aud 4 tons of specials at £9 
per top, £36. 

Cardiff.—The Corporation have received the following tenders 
for the manufacture of about 1,000 tons of steel tramway rails ; 
also for fishplates, sole-plates, tie-bars, bolts and nute, points and 
crossings, drain rails. copper rail bonds, etc.: Dick, Kerr, and Co., 
rails and fishplates £8,522, tie-bars £565; Ibbotson Bros., fish- 
bolts and nuts, £170; Baylies, Jones, and Bayliss, sole-platee, 
£508 ; Askham Broe., points and crossings £267, two crossings 
£88, drain rails £378 ; Felten and Guilleaume, copper bonde, £618. 
These tenders have been recommended by the committee for 
acceptance. 

Dubliz.—The Electric Lighting Committee, acting on the 
advice of Mr. Robert Hammond, M. I. C. E., the consulting 
engineer, have recommended the Council to accept the following 
tenders for the plant for the new electricity works at Pigeon 
House: Polyphase generators, with compound engines—General 
Electric Company, Limited, London (D. Stewart and Co., Glasgow, 
engines; Oerlikon, Switzerland, generators) £33,061. Boiler- 
house plant—Holdsworth and Sons, Lancashire boilers, £6,653 ; 
Holdsworth and Sons, economisers, £1,060 ; Babcock and Wilcox, 
Limited, water-tube boilers, £5,278, 


BUSINESS NOTES. 
TRACTION. 


Central London Railway.—This lino was opened to the public 


on Monday, and 84, 500 passengers were carried on that day, and 
90,000 on Tueeday. 

Paisloy.—Mr. Murphy's Tramway Bill has now been dropped. 
No further attempt will be made to re 
present session of Parliament. | 

Aberdeen.—An enquiry has been commenoed into the alleged 


refusal of tramway conductors to stop at the stations when there 


were people waiting to get on the cara. 

Norwich.—Lieutenant-Colonel H. A. Yorke, R. E., made an 
official inspection of the Norwich tramwa 
the Board of Trade on Thuraday last wee 
was in full working yesterday. 


The whole system 


Barrow.—The negotiations for the running of the present steam 
i ted that a 


romplete system of electric trams will be running within 12 months 


trame by electricity are making progress, It is ex 


in the town, also to the docks and Furness Abbey. 
O'dham.—Ab Wednesday's meeting of the Town Council a reso- 


lution was carried empowering the town clerk to apply for leave 
uipment of the 


to borrow £280,000 for the construction and 
tramway scheme and the necessary works and buildings. 


Chalk Farm.—The County Council on Monday informed the 


Hampstead Veetry that it has decided for the present to abandon 


the proposed tramway from Chalk Farm to Edgware-road, as the 


Vestry has nob agreed to contribute to the cost of the necessary 
public improvemente. 

Manchester.—The Council have authorised the Tramways Com- 
mittee to obtain tenders for the erection of temporary car-sheds 
and stables, and for the supply of the requisite horses, cars, and 
other equipment for working the tramways by horse traction until 


such time as the electrical system is complete. 
Blackpool —It is expected that everything will be in readiness 
for the work of laying the new elec tramway round Marton 


being rapidly proceeded with during the coming autumn and 
winter. The Tramway Committee have accepted tenders for the 
supply of rails and the complete electrical equipment for the 
whole route. 

Sunderland. — Some of the new cars for the Sunderland 
electric tramway service, which is to be opened shortly, have 
arrived in the town. A trial was made on the 3lth ult. of one 
of the new electric cars on the route from Christ Church-to Roker 
section. The journey was made in nine minutes, and the trial 
went off without hitch. 

Adelaide.—We learn from the New South Wales Railway Budget 
that the South Australian Government will oppose any measure 
which proposes to hand over the city and suburban tramways to 
any private ownership for an indefinite time, or to any corporation 
or group of corporations, to the detriment of the reat. The Premier 
has asked the Railway Commissioners to report to him on the 

bable cost of acquiring the existing lines and converting them 
to electric trams. 

Seuthwark.—Ab the last meeting of the Sb. Olave's Board of 
Works a letter was read from the London County Council, expreas- 
ing their intention to seek powers to form an electric tramway 
along the new southern approach to the Tower Bridge when 
per xen al powers had been obteined. They, however, proposed 
to proceed with the laying of the rails in anticipation of parlia- 
mentary sanction being obtained in order to prevent disturbance 


of the 


P 
ive the Bill during the 


system on behalf of 


of the pabtern known as the Liv 


roadway when complete. The proposal was approved 
subject to Wood. paving being laid instead of stone, dai 
Shefüeld.—The electric ear service on the Abbeydale-road 
section was commenoed on the 28th ult. For some time the route 
has been electrieally equipped. but the sanction of the Board of 
Trade has not been obtained. The Board of Trade having recently 
intimated that they are unable at present to send an inspector to 


examine the electric appliances, and if the Corporation deem ib 


expedient they can run the electric cars ab their own risk, the 
Tramways Committee decided to adopt this course. 


Derby.—The proposed new tramways will be 13 miles 1 furlong 
221 chains. The routes have been fixed, and the ways Com- 
mittee have decided to recommend the Council to take powers for 
the compulsory acquisition of property near the electric lighting 
station, containing an area of about 6,030 square yards, as a site 
apon which to erect buildings for the generation of electricity. 

he Council has been recommended to approve the scheme, and 
to sanction the insertion of clauses in the next Bill in Parliament 
for alteration of the existing system, for the proposed extensions, 
for the scheduling of land pro to be acquired for street 
widening and for generating stetion. 

Southampton.—4At recent meeting of the Borough Council, 
the Sheriff expressed his b to the inhabitante of Shirley for 
the bad tramway accommodation they were receiving. The com. 
mittee had had new wheels put to the trailers, so that the latter 
might be utilised on the route, but even with them itwas impossible 
for the committee to cope with the traffic. When they saw there 
WAS a jump from 50,000 to 190,000 passengers week, and there 
were only 12 cars, they would not be at the commibttee’s 
inability to give an efficient service under the present circum- 
stances. - They had urged on the contractors, but he was afraid 
they would not have the additional cars for some time. 


Steke.on-Trent.—At a recent moeting of the Town Council the 
town clerk was instructed to draw the attention of the Potteries 
Electric Traction Company to the decision of the Court of Appeal 
in the case of the borough of Hyde v. the Oldham, Aehton, and 
Hyde Electric Tramway, Limited, the British Electric Traction 
Pioneer Company, Limited, and others, and to ask them whether, 
in the face of that decision, they still refueed to sign the agree- 
ment as to the cables prepared by the town clerk and previously 
submitted by him. Proceedings were ordered to be taken againat 
the Electric Traction Company, Limited, for the nuisance caused 
by the emission of black smoke from the chimney of their works 
in Bewstead-street. 

Maidstone.— Ab a meeting of the Town Council on Monday, 
the General Purposes Committee recommended the desirability of 
application by the Town Council for a provisional order for the 
establishment of an electric tramway through convenient parts of 
the borough. The acquisition of an order would prevent adven- 
Serin companies making efforts to obtain one. Trams would 
give the working classes better facilities for reaching their homes. 
It was also urged that one of the great drawbacks to the electric 
light was thatthey would not have sufficient work in the daytime. 
Tramways would meet that difficulty. The report was adopted, 
formal reeolutions in favour of making the application, and 
instructing the Electric Lighting Committee to have plans 
prepared, being carried. 

Folkestone.—At the lasb meeting of the Council the minutes 
of the . of the Tramways Sub Committee were read. 
From the same it appeared that the borough surveyor had been 
instructed to prepare the necessary plane for deposit in connection 
with parliamentary proceedings for powers to construct tramways 
for Folkestone. The sub-committee were also of opinion that it was 
not desirable that tramways should be constracted along the whole 
length of the Lower Sandgate road, but recommended thatthe Corpo- 
ration scheme should include a line from the harbour, past the north 
side of the Pavilion Hotel, along Marine-terrace, Marine-parade, 
and the Lower Sandgate-road as far as the entrance to the Victoria 
Pier. The town clerk reported that the parliamentary agents 
recommended Mesers. Kincaid and Co. as an eminent firm of 
tramway engineers, and it was resolved to apply to them for their 
terms for submitting an estimate of the ‘cost of the proposed 
tramways. This was done, and Mesers. Kincaid, in reply, under- 
took to furnish the Council with a report giving them an estimate 
of the cost of the construction and equipment of the tramway 
suitable to the requirements of the town for 50 guineas, together 
with travelling and hotel expenses. It was reported that an expert 
of Messrs. Kincaid’s had viaited the town for the purpose of making 
a report, and had been met and shown round by the mayor and the 
town clerk. After a lengthy discussion the matter was deferred 
until Lord Radnor’s agente had been approached, and the Council 
had received the report and plan from the expert. , 

Birmingham. —From tbe report of the Public Worke Committee, 
presented at the quarterly and special meeting of the City Council 
on July 31, we gather that after experimenting with sample poles 
and brackete the committee came to the conclusion that the wires 
should be suspended from centre poles along the Horse Fair and 
Bristol.street as far as Bromegrove-street, and that in Suffolk. 
streeb and between Bromsgrove-street and the city boundary the 
wires should be suspended from poles with side arms. The wire 
is to be 5ft. Gin. from the kerbstone, except in the length between 
Wellington-road and Priory-road, and in the case of a few trees 
between Wellington-road and Belgrave-road, where it is to be 
8ft. 3in. from the kerbstone. The type of car approved by the 
committee for use on the line is & four-wheeled double-decked car 

pattern. It will accom- 
modate about 46 passengers, and will be comfortebly fitted res 


well lighted, The bonding of the rails with copper bonds 
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` carried out by the company, and the electric feeders will be laid 
by the committee under the supervision of Mr. Vaudrey, the 
city electrical engineer, to an approved specification and ab the 
cost of the company. A formal agreement, embodying the terme 
already repor to the Council, has been entered into with the 
company, and the town clerk has becn instructed to join the 
company. on behalf of the Corporation, in any application that may 
be nécessary for the sanction of the Board of Trade to work the 
tramways on the overhead ayetem. Negotiations are pending 
with reference to the application of the Birmingham and Midland 
Tramway Company for per miesion to equip, on the overhead 
electric aystem, the tramways leased to them, between Lionel. 
street and the city boundary in Dadley-road. h 
Bournemouth.—The General Purposes Committee's report, 

adopted without discussion ab the last meeting of the Council, 

s a» follows: The report by Messre. Lacey, Clirehugh, and 
Sillar (the consulting engineers) and Mr. F. W. Lacey (borough 
engineer) on the tramway scheme was read, (a) Mr. Lawson pro 
posed, Mr. Hawker seconded, to recommend that the joint report 
of the electrical engineere and borough engineer be adopted and 
carried out; and ib was so unanimously resolved. (b) Mr. Lawson 
proposed, Mr. Newlyn seconded, to recommend that a committee 

appointed to carry out the scheme as set out in the report, 
inclading the electric lighting mentioned in it, to consist of the 
Mayor, Aldermen Davis and Mattocks, and Councillors Abbobt, 
Beckett, Gunning, Hawker, Hoare, Lawson, Mate, and Stockley ; 
and ib was so unanimously resolved. (c) Mr. Davis proposed, Mr. 
Hawker seconded, to recommend that application be made to the 
Urban District Council of Winton for their consent and assistance 
to the Corporation constructing a rage in continuation of the 
Corporation tramway No. 11, along the Wimborne-road, to a point 
to be agreed on in the urban district; and it was «o resolved. (d) 
It was resolved to recommend that the necessary steps be taken to 
apply for a provisional order under the Tramways Aot, 1870, to 
supplement the order for the present session by authorising the 
construction of the additional tramways recommended in tbe above 
report, and the extension of tramway No. 11 to Winton. Land in 
Southcote-rosd. — Mr. Lawson reported negotiations with the 
owners of land in Southcote-road adjoining the Corporation depó; 
there. Recommended that the Tramway Committee be authorised 
to enter into a provisional contract for the purchase of the propert 
in the Southcote-road known as the Cumberland Estate, throug 
eee Bicker and Pettits, in connection with the tramway 
scheme.” : 


Croydon.—At the last meeting of the County Borough Council 
the Tramways Committee reported: The committee recommend 
thab paragraph 2 of their report of May 31 last be rescinded, and 
that the tender of the British Thomson-Houston tompeny for tbe 
supply of 35 car bodies of the type made by Mesars. G. and F. 
Milnes and Co., of Birkenhead, beaccepted in lieu of that made 
by tbe Brush Electrical Engineering Company. With reference 
do paragraph 6 of the report of this committee of Jan. 18 last, the 
committee recommend that a double line of tramway be laid from 
the Swan and Sugarloaf, Brighton road, to the borough boundar 
at Parley, and from the Thornton Heath Pond to the boroug 
boundary at Norbury. The committee havs bad a conference with 
the 8 Committee with regard to the wood paving of the roade, 
bub are unable without further information to make any definite 
recommendation to the Council with regard to this work. They 
propose again to meet the Roads Committee on Monday, and hope 
ab the meeting of the Council to lay a definite JE» ition before 
them. Subject to the committee being able to do this, and to the 
acceptance of their recommendation by the Council, they recom- 
mend that the following tenders be accepted: British Thomson- 
Houston Company, Limited, motorcar equipments, feeders, teab 
wires, road work, and overhead construction ; J. Smith and Sons, 
Limited, additional car-sheds, Thornton Heath depôb; Mr. E J. 
Saunders, Brighton-road depd) buildings. Subsequently the 
Roads Committee met, and recommended no tender for the recon- 
struction of the track, but that io be done by the Tramwaye Com- 
mittee ia conjunction with the Roads Committee, these com. 
mibtees being empowered to advertise for and accept tenders for 
materials, and engage such laboar as would bo necessary. The 
amended estimates, therefore, were: reconstruciion of track and 

aving, £102,000 ; overhead equipment contract, less a reduction 
estimated) of £1,000 in connection with the use of the trolley 
poles for arc lighting, £20,045 ; feeders, test wires, and road work, 
£12,963; car bodies (85). £9,680 ; motorcar equipment, £13,052 ; 
excavation and guard wires, £1,400; car-sheds, £9,400; engi- 
neer's commission, £3,000 ; contingencies, £5,000—total, £176, 540. 
The reporte were agreed to. 


LIGHTING AND GENERAL, 

Metropolitan Electric Supply Co.—The transfer registers will 
be closed from 4th to 13th inst. inclueive, 

Rand Central Electric Works.—Mr. H. Rogers has been 
appointed secretary vice Mr. H. Militz, resigned. 

Shoreditch.—The Vestry have obtained from the London County 
Council a loan of £42,400 for electric lighting purposes. 

Potteries Electric Traction Co.—The transfer books of the 
preference shares wiil be closed until the 15th inst. inclusive. 

Castnor Electrolytic Alkali Co., U.S A. —Letters of allotment 
of the £200,000 £5 per cenb. first mortgage debentares have been 


Guernsey.—The works of the Edmundson Corporation, Limited, 
at Amballes, were inaugurated last week by Sir T. G. Carey, 


Crewe.—Ab Wednesday's meeting of the Town Council ib was 
decided to spend an additional £10,000 upon electric lighting. 

London Gezette.—A receiving order has been made oub re 
W. V. Scott, Sbaftesbury.road, East Hammersmith, on creditors’ 
petition. 

British Electric Traction Co.—The tranefer books and register 
of members of the preference shares will be closed until the 15th 
inst. inclusive. l i 

Meyra Electric Co.—We have received from this Company 
a new price.lisb giving particulars of their dry batteries for 
electrical purposes. 

Electric Automobile Syndicate, Limited.—A general meeting 
of members of this syndicate is announced for Oct. 3 to receive 
the liquidators’ statement. 

Thuristone.—It has been arranged for a deputation to meet 
the Penistone Council and the Guardians on Aug. 9, to discuss th 
question of electric lighting. i 

Atlantio Cable.—The German Atlantic Telegraph Company 
will shortly lay the second section of the German-American cab!e 
from New Yuik to the Azores. 

Southgate.—The Council is taking steps to join with the other 
local authorities in approaching Parliament with a view to securing 
an order for the supply of electric light. 

Battersea.—The foundation stone of the central electric gene- 
rating atation in Lombard-road will be laid on the 18th inet. by 
Mr, W. Mathews, J.P., chairman of the Veetry. 

Cardiff —Io appears that negotiations are aboub to be reopened 
between the Pablic Works Committee and the National Telephone 
Company for the laying down of underground wires. 

Twickenham.—The Council have given their formal consent to 
the application of the Department, dated Oct. 10, 1899, for per- 
mission to lay a system of underground pipes in the district. 

Partnership.—We are informed that Messrs. F. E. and A. 8, 
Elmore have entered into partnership as consulting electro- 
metallurgists, and have opened offices ab 4, Bishopegate streeb 
Within, E. C. 

Crystal Palaoe.— The effects of the recent accident were rur d 
alleviated by means of the plant kept in reserve within the build- 
ing. This was brought up to 1,100 volts, and nearly three-quarters 
of a mile of cable were laid as temporary mains. 

Leicester.—Tho total oubput of electric current from the central 
station for the half-year ending June 30 lasb was 489,055 Board of 
Trade unite, as against 342,327 unite in the corresponding period 
of last year, being an increase of 146 728 unite, or 42 86 per cent. 

Reno Inclined Elevator Syndicate.—The directors of this 
syndicate propose to hold a private view of their Reno inclined 
elevator at the Crystal Palace to day, this being the fired time in 
which this patent electric stairway has been worked in the United 


Kingdom. 


Lancaster.—The price for electric current ig to be advanced as 
follows : for motor pur , from 3d. to 34d. per unit; for ligh». 
ing purposes, 44d. to 6d. per unit. Ib is stated thab the electric 
lighting will be extended to North Ward as soon as there was a 
sufficient requeeb from the applicants. 

Accrington.—The Electric Lighting Committee propose to ask 
Messrs. Glover upon what terme they would be prepared to pub ia 
the house services from the mains to the meter previous to decidin 
whether they will employ Messrs. Glover to do the work instead o 
ab once appointing a staff of wiremen. 


W. T. Henley's Telegraph Works Co.—Interim dividends for 
the six months ended June 30, 1900, will be paid on Sept. 1, 1900, 
as follows: on the ordinary shares at the rate of 8 per cent. per 
annum, leas income tax; on the preference shares ab the rate of 
44 per cenb. per annum, less income tax. 

Patent Decision.—The Thomson-Houaton Electric Company 
have obtained a decree, with costs, in the United States Circuit 
Court, South District, of New York, U. S. A., for an injunction 

sinsb the Lorain Steel Company against the infringement of 
their claims 1, 2, 3, and 4 of the patent motor switch interlocks 
(Knight, Patent No. 428,169). 

Bradford.—Mr. John Brigg, M.P., has given notice in the 
House of Commons to ask the Secretary to the Treasury, as repre- 
eenting the Poatmaster-General, if he will explain why one part of 
the telephone district around Bradford is allowed to communicate 
by telephone with the b office at Bradford, while other bs 
of the same telephone district are nob allowed the same W 

Appointments Vacant. — The Electric Lighting Committee of 
the Hull Corporation are prepared to take two electrical improvers 
into their electric light worke for a period of two years, at a 
premium of £30.—The Tramways Department of the Glasgow Cor- 
poration require the services of a first-class mechanical engineer to 
take charge of the steam plant and general oversight of their 
piba station.—Applications are invited for the t of senior 

emonstrator of electrical engineering at the Soubh Western 
Polytechnic, Manresa road, Chelsea. Salary, £150 per annum — 
Telegraph lineemen are required in Lagos. The engagement is 
for three years, with possible extension. Salary, £200 per 
annum Half-pay during voyage out. Free quarters or rent. 
Travelling expenses ia colony. Second-class passages out and 
home, including rail third-class. After 12 months’ continuous 
service six months' leave, with free passage and fall salary. Appli- 
cations will be received by the Crown Agents for the Colonies, 
Downing - street, London, S. W., on or before Aug. 13. Full par- 
ticulars of these vacancies appear in our advertisement columus.— 
A switchboard, a fitter driver, and a jointer are required ab 
Rochdale electricity works. 


THE ELECTRICAL ENGINEER, AUGUST 8, 1900. 


171 


"Walker.—Sanction has been received for the following loans: 
£8,288 for a refuse destructor; £18,418 for electric righting. ete. ; 
and £1,700 for electric free wiring. The Newcastle Electric Supply 
Company’s Bill, as amended, has been read a second time in the 
House of Lords and passed the committee. 

Cork.—Ab the last meeting of the Council the standing orders 
were suspendei for the consideration of a recommendation to the 
effect that the public lighting of the city by electricity be extended 
by the erection of 85 additional arc lamps. The motion was dis- 
cuesed ab great length, but was finally rejected. 

Chester-le-Street. — The Chester-le Street Parish Lighting Com- 
pany, Limited, intend to apply to the Board of Trade on or before 
Dec. 21 next for a provisional order authorising them to supply 
electricity for public and private pu witbin the whole of the 
district of the Chester-le-Street Rural District Council. 

Nelson.—Application is to be made for sanction to a loan of 
£2 500 for battery and switchboard for the electric lighting station. 
The question of the unsatisfactory state of the electric cables in 
Netherfield-road and Railway-street has been placed in the hands 
of Mr, Gibbings, the consulting engineer of the Town Council. 

Egremoat.—The Bill to confirm the Egremont electric lighting 
order of the District Council has received the Royal assent. The 
North British Electricity Sapply Company, King-street, South 
Sbields, intend to apply for à provisional order and confirming 
Bill to autborise them to supply electrio energy within tbe urban 
district of Egremont. 

Holiday Tours —The Great? Eastern Railway Company have 
issued several well-illustrated and handy bookleta which they call 
annotated time-tablee, and which give by the side of the usual 
figures a description of the places of interest passed by the train. 
Those we have seen refer to the Aldeburgh and Hunstanton 
exprees trains respectively. 

Sunbury.—The Twickenham and Teddington Electric Supply 
Company. financed by the Edmundson's Electricity Corporation, 
who have jasb passed a Bill through both Houses for the supply of 
Twickenbam, where they intend to erect their station, are now 
about to apply for powers to supply a district including Tedding- 
ton, Sunbury, and Hampton. | 

Keswick.—The added portions of the Urban District Council— 
Great Crosthwaite and Chestnut Hill, Brow Top, etc.—were 
lighted for the first time on Monday. Each pillar is fitted with 
dual lampe, one only of which is lighted ; but there is an automatic 
arrangement to switch the current on to the other in the case of 
damage to the filament of the one in use. 

Swanage.—The Urban District Council have deferred giving 
tbeir consent to the application of the Bournemouth and Poole 
Electricity Supply Company to a proposed provisional order, 
pending enquiries which are being made from other district 
councils which have adopted electric light to ascertain whether 
id would pay the Swanage Council to adopt the system. 

Brighouse.—Ab last week's meeting of the Town Council a 
letter was read from the North British Electricity Supply Com- 
pany, giving notice of their intention to apply for powers to supply 
electrical energy for public and private purposes within the 
borough of Brighouse, and the Gas and Electricity Committee 
were instructed to take the necessary steps when the Bill was 
deposited. | 

Newmarket.—The postal authorities having submitted a tracing 
showing the course of the proposed trunk telephone line between 
Bury Se. Edmunds and Newmarket, the Council decided to 
refuse the sanction to the erection of poles and wires in the main 
thoroughfares of the town. They agroed to draw attention to the 
facb that already the telegrapb wires are carried underground 
until they are outeide the town. 

Removal,— We are informed that the Edison and Swan Com- 
pany, owing to the expansion of their business, have removed their 
supply department to large warehouses, 27, College hill (almost 
immediately opposite their head offices and showroom in Queen. 
street), where there are departments for the supply of accessories, 
electroliere, bell goods, glass, wires, and cables, etc., of which 
there are large an varied stocks. 

Harrow. —A committee of the Council has under consideration 
the specification of the Harrow Electric Light Company for the 
wiring of the offices. They have agreed to recommend that 
instead of having a big centre 10 light fitting as described in the 
specification, thab a three-light centre piece and five single 
pendants be fixed over tbe tables ata cost of £4. 58. instead of 
£10, this meaning a saving of £3 in the wiring contract. 

Brompton and Kensington Electricity Supply Co.—The 
directors have declared an interim dividend ab the rate of 7 per 
cent. per annum on the preference sbares and an ioterim dividend 
of 5 per cent. per annum on the ordinary shares for the half year 
to June 30 last. The transfer books of the ordinary and pre- 
ference shares respectively will accordingly be closed until 7th 
inst. for the preparation of dividend warrante payable 8th inst. 

Aberdeen.—Mr. Bell has submitted plans showing how he 
propoees to lay out the ground ab Dee Village for the purpose of 
the new electrical station, and they bave been remitted to Mr. 
Smith (gas manager) and Mr. Bell for a report on the whole 
subject. Tenders will now. be issued for additional plant, con- 
sisting of two 200 kw. sete and one 420 kw. set. The new plant 
has to be ready to meet the demands for electric lighting in the 
autumn and winter of 1901. 

Metropo.tan Asylums Board.—At the meeting of the Board 
on Saturday last, letters were read from the Local Government 
Board promising to issue an order authorising an additional 
expenditure of £1,280 on the electric light installation ab the 


North-Western Hospital—the amount to be obtained by a loan 


which should be repaid in 10 years—but adding that they are 
advised that the amount of the electrical expert's charges in 
connection with the work was extraordinarily high. 


Stourbridge. —The Urban District Council have adopted a report 
of their Destructor and Electric Powers Committee on the question 
of the utilisation of the provisional order obtained by the Council 
for the eupply of electricity within the area of the urban district, 
advieing thao steps should be taken to lay down a plant sufficient 
10 supply the present needs of the town. The committee also 
recommended that the application for a 1 order by the 
Midland Eleotric Corporation be opposed. The committee only 
proposes to supply a restricted area with electricity. | 


Tunbridge Wells.—The town clerk has received notice of an 
appeal by the National Telephone Company against the recent 
decision giving the Tunbridge Welle Corporation power to prevent 
the laying down of underground telephone wires. The Lighting 
Committee recommend the Council to at once proceed to ereot an 
additional chimney, ab an estimated cost of £3,500, and to obtain 
tenders for the execution of the work, which is to be carried oub 
under the superintendence of Mr. Maxwell, the poronga surveyor, 
A new flae and economiser, estimated to cost £1,000, which are 
rendered necessary by the erection of the new chimney, are also 
to be provided. 

Fire.—On Friday night the lightning seb fire to the Post Office 
telegraphs and telephones testing station and stores ab Weedon. 
Within this testing station meed 172 main-line wires from Ireland, 
Scotland, and all parte of England, and pass through a delicate 
and expensive testing apparatus, which immediately and exactl 
locates a fault on any of the lines. The fire was soon eatinjraished. 
but many of the wires were fused and the testing apparatus was 
seriously damaged. The Post Office electricians ab Weedon 
immediately set to work, and by joining the wires, without 
running them through the station, succeeded in restoring all oom- 
munications by daybreak the next morning. 


Stock Exohange.— The Stock Exchange Committee have 
ordered the British Aluminium Company's 20,000 7 per cent. 
cumulative preference shares of £10 each, fully paid, Nos. 1 to 
20 000, to be quoted in the official lieb. Applications have been 
made to the committce to appoint a special settling day in and to 
grant a quotation to the Castner Electrolytic Alkali Company's 
(of the United States of America) £200,000 5 per cent, firsb 
mortgage sterling debentures of £100 each, and the County of 
London and Brush Provisional Electric Lighting Company’s pro- 
visional certificates for £100,000 44 per cent. debenture stock, and 
to appoint a apecial settling day in the Calcutta Electric Supply 
Corporation's further issue of 10,000 shares of £5 each. Applica- 
tion has also been made for Crompton and Co.’s further issue of 
21,902 ordinary shares of £3 each, fully paid, Nos. 32,099 to 
54,000, to be quoted in the official list, 

Chichester. —The Hampshire Telegraph says: The Chichester 
Town Council is now in a curious position with regard to the 
question of supplying electricity for lighting purposes. Afcer one 
or two preliminary debates, and a report from a firm of electricians, 
it resolved more than two years ago to apply for & provisional 
order giving power to carry oub electric lighting work to the 
exclusion of private companies. The order was obtained ab an 
expense of nearly £300, but was for two years only, Since then 
the Council has considered a scheme proposed by the city sur- 
veyor, and approved, with some modifications, by Mr. Prioe, 
electrical expert, of Portsmouth, but ab the last moment postponed 
the consideration of ib, a further expense of 50 or 60 guineas being 
incurred. The order expired on July 1, and immediately the 
Council were apprieed by the North British Electricity Suppl 
Company of South Shields thao they intend applying by memori 
to the Board of Trade for a provisional order to authorise the 
company to supply electrical energy for public or private purposes 
within the city." 

Dover.—We learn that 35 Dover Electric Light ee 
£5 shares were sold by auction recently by Messrs. Worsfol 
and Hayward. Ten sold for £71. 53., 20 for £135, and five for 
£33. 15s. The company has been in existence five years, and the 
amount above par realised in these shares is equal to 74 per cent. 
on the investment for the whoie period, without reckoning the 
3 per cent. dividend received from the company last year. The 
Dover Electricity Supply Company have agreed to reduce the cost 
of lighting tbe Granville Gardens from £25 to £10, though the 
former amount ie under the estimated cost, bub the company desire 
thab electric light should become popular. The National Tele- 
phone Company have made application for permission to lay under - 
ground telephone wires in various streets, etc., which will be 
sanctioned subject to their being laid under footways, to the 
proviso that if the municipality of Dover should afterwards 
obtain a license that the Telephone Company should agree to 
inter-communication over their wires, that the company 
should pay a substantial sum for the concession. 

Condensers.— We have received from Meesrs. T. Ledward and 
Co., of 35, Queen Victoria street, London, E.C., one of their latest 
catalogaes, which gives a great deal of useful information relating 
to condensers, both of the ejector and evaporative ty manufac- 
tured under Ledward’s patenta. The advantages of condensing, 
as compared with non-condensing, engines are incidentally pointed 
out, while full directions are given for fixing the apparatus 
illustrated. Some excellent diagrams taken from engines working 
in conjunction with Ledward’s patent ejector condensers are also 
given, together with numerous testimonials as to the efficiency of 
the apparatus supplied by the firm and a long list of electrical and 
other engineering works, etc., which have adopted the condensers, 
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A quantity of other useful information and tables relative to the 
expansion of steam, properties of saturated steam, strength of 


cast-iron pipes, diameters, areas, and circumferences of circles, 
etc., are included. The catalogue should be found exceedingly 
useful both by those wishing to instal condenser plante and those 
wishing merely to learn something about condensers. 

Hammersmith.—The Electricity and Lighting Committee on 
Wednesday submitted a report with regard to the proposal to 
obtain a supply of water from the River Thames to the electricity 
station for condensing purposes, and the installation of a new 
system of condensing plant more applicable to the great advances 
anticipated in the capacity of the generating station in the future, 
the estimated cost of the works as approved by the Vestry on that 
date being as follows: excavation of road and laying pipes, 
£1,750 ; sewer, £2,200 ; penstocks, £150 ; cast-iron pipes, £1.800 ; 
sundry work to surface of road, £150; pumping station, £300— 
making 46, 350; to which is added pumps, motors, and cables, 
£1,300 ; condensers and pipes, £1,250; contingencies, £1,100— 
bringing the total estimate to £10,000. The committee stated 
that they bad approved plans prepared by the surveyor showing 
the various details included in the foregoing estimate of £6,350, 
and recommended that the plans be adopted, and that the surveyor 
be inetracted to prepare specifications of the work, and that the 
matter be referred back to them to obtain tenders and report. 

Parliament, —In the House of Lords during the pasb week the 
London, Walthamstow, and Epping Forest Railway (Abandon- 
ment) Bill was read a second time. The following Bills were 
read a third time and passed: Liverpool Corporation, Exeter 
Corporation, Christchurch and Bournemouth Tramways, Metro- 
politan District Railway, South Wales Electrical Power Distribu- 
tion, and Plymouth, Stonehouse, and Devonport Tramways, West 
Ham Corporation, West Bromwich Corporation, South Lancashire 
Tramways, London County Tramways (No. 2), Newcastle-on- 
Tyne Electric Supply, Durham (County of) Electric Power 
Supply, Lancashire Electric Power. In the Commons the 
following Bills were read a third time: Rotherhithe and Ratcliff 
Tunnel, Ipswich Corporation Tramways, Great Grimsby Street 
Tramways, Roe’s Patent, South Shields Corporation, Walsall 
Corporation, Rotherham Corporation, Whitechapel and Bow 
Railway. The Brompton and Piccadilly-circus Railway Bill was 
withdrawn. The Lords amendments to the following Bills were 
considered and agreed to: Aberdeen Corporation Tramways, 
Burnley Corporation. 

Air - Compressors and  Hoists.—Meesrs. Reavell and Co., 
Limi:ed, of Ranelagh Works, Ipswich, have sent us a nicely- 
executed and well-illustrated catalogue of the air-compreseors and 
hoists manufactured by them under Reavell’s patent. Amongsd 
many others, an air-compreesor of the Quadruplex " single-acting 
type arranged for electrical driving is shown. The motor and the 
compressor are connected together by gear wheels, which run in 
an oil bath. This arrangement makes a combined plant, which 
can be moved about from place to place if the requirement of the 
work render this desirable All of the standard sizes quoted are 
adapted for electrical driving, and for the latter purpose the firm 
undertakes to supply motors when particulare as to the voltage 
available are given. The compressors are of the bigh.-speed type, 
especially designed to work quietly ab a fairly high speed, and to 
give a continuous supply of air, so as to reduce the size of the 
reservoirs which ab present are used with pneumatic equipments. 
They are suited for supplyin son premied air ab 80lb. to 100lb. 
preesure for working all kinds of pneumatic tools in workehope, 
and the electrically driven type is eminently adapted for collie 
and quarry work, where compreseed air is employed for roc 
drilling, ete. Full descriptions and dimensions, besides the prices 
of the different standard sizes, are given. 

City of London.—At Thursday’s meeting of the Court of 
Common Council a report was adopted on applications from the 
Postmaster-General to open up certain streets in the City, and 
erect stagings in support of wire cables. Ib was pointed out that 
the Postmaster- General wished to use, without the payment of 
any rent, the subways owned by the Corporation. According to 
the resolution paseed on Thursday, the Corporation are reserving 
the right to charge such a rent as it might be entitled to. A 
similar application by the National Telephone Company in regard 
to the subways in front of the Mansion House was rejected. The 
following recommendations on the proposed erection of a generat- 
ing station ad Marsh Gate.lane, Bow, were agroed to: (1) That 
the purchase money to be charged against the City undertaking 
for the portion of the site required for the erection of the City 
generating station be determined pro rata to the coat of the whole 
site ; (2) that the Charing Cross and Sbrand Electricity Sapply 
Corporation shall nob acquire any interests in adjoining land with- 
oub the previous consent of the Corporation being obtained, such 
consent, however, nob to be unreasonably withheld ; (3) thab the 
Corporation agrees to allow the company the necessary running 
powers over the proposed line of railway shown on the plan sub. 
mitted, subject to a nominal rental, and without prejuice in any 
way to the rights of the Corporation to use or alter such line of 
railway." | 

 Moreeambe.—Atrrangemente had been made by which the 
Electric Launch Power Syndicate was to obtain power for their 
launches from the Urban District Council's works at 3d. per unit, 
but this appears to have been only a tempo concession, as the 
Urban District Conncil recently attempted to increase this charge 
to 7d. per anit, which would be prohibitive. The directors 
have now succeeded in again getting this price reduced to the 
original 3d. The current is supplied to the generating atation ab 
the end of Calton-terrace ab a preesure of 220 volte, and by means 


of a motor-dynamo the current is transformed to the voltage 


required by the boate. The cables: are then conveyed by an iron 
main laid underneath the stage to an iron standard erected above 
the ordinary high-water mark ab the foot of the landing-stage, 
where by means of cables attached to watertight boxes ab the top 


of the standard the boats can be charged at their moorings, Asa 
beginning two boats have been provided. The '' Lady Ada,” 
specially built for the company by the Vril Launch Company 


in the Isle of Wight, is 28ft. long, with a draught of 2[t. 6in., 
and carries 30 passengers; whilat the ‘‘Lady May,” which was 
built on the Thames, is 40ft. long, with a draught of 2fb. 6in., and 
carries 45 passengers. Both are very handsome screw boate, 
capable of travelling 74 knote, or about 10 miles, an hour, and 
a peculiarity is their great safety even in rough weather. The 
machinery, weighing about 24 tone, is exactly in the middle of the 
boat, so that the danger of capsizing even when broadside on in a 
high sea is reduced to a minimum. 

Bristol—The Electrical Committee recently submitted a 
statement of the accounts of the electrical undertaking for the 
year ended March 25 last. The number of consumers on March 25, 
1900, was 1,215, being an increase of 248 during the year. Tre 
number of lamps connected was 85,956 (of 8 c. p.), as compared 
with 68,536 at the corresponding perd of the previous year. 
During the year & number of motors have been connected with the 
mains, The use of electricity for motive power in Bristol is in 
its infancy, and judging by ite extensive use for similar purpoees 
in other towns, the committee anticipate a much larger demand 
when its advantages are better known. The number of unite sold 
was 1,812,511, being an increase of 449,725. An examination of 
the accounts will show that the financial resulta of the year have 
been satisfactory, considering that the effect of the reduction in 
the charges for private lighting made on Oct. 1, 1898, and for 
public lighting made on Jan. 1, 1899, has been felt throughout 
the year, whileb only a part of the previous financial year was 
affected. The gross receipts amounted to £31,717. 14s. 2d., and 
the gross expenditure to £17,962. 1s., leaving a gross profit of 
£13,755. 13s. 23., from which has to be deducted interest on loans 
and bankers’ overdraft, £6,019. 15s. 8d. ; repayment of money 
borrowed, £7,590 —£13,609. 158. 8d. ; leaving a balance of £145. 
17s. 6d. The following statement exhibita the financial position 
of the andertaking at March 25, 1900: total capital expenditure, 
£252,588. 7s. 2d. ; mortgage debt, £228,750; leas paid off or set 
aside, £30,110—4£198,620; balance at credit of reserve fund, 
£5,000 ; balance at credit of depreciation account, £2,024 17e. 7d. 
The accounte have been audited by Mr. Edwin John Richards, 


A. C. A., and Mr. Solomon Hare, F. C. A, city auditors, and their 


certificate ie appended. A report from the city electrical engineer, 
statements as to the financial and commercial progress, and an 
historical note of the undertaking, were appended. 


Gravesend —Io viow of supplying the town of Gravesend with 
electric light and power, Mr. W. H. Trentham, consulting elec- 
trical engineer, has prepared a report for the chairman and members 


of the Electric Lighting Committee of Gravesend. As ib is not 
easy to keep apart the two questions of light and power for tram- 


way traction, Mr. Trentham peepee to combine them, but to 
keep the question of a refuse destructor apart. He gives figures 
concerning the electric lighting of 12 towns of a similar size as 
Gravesend, in which 10 show a profit, in one instance of nearly 
£2,500, while unly two show a loss on the working. The following 
were the principal objections with which Mr. Trentham dealt with, 
one after the other, in a satisfactory manner: (1) that there is no 


demand for the electric light; (2) that electricity is very much 


dearer than gas; (3) that profits have only been made in much 
more populous towns than Gravesend ; (4) that the light is nob yeb 
perfected, and that the time has not yet arrived for such an under- 
taking to be embarked upon ; (5) that residents having already gone 
to the expense of having their premises fitted up with gas will not 
incur the, to some at all events, comparatively heavy coat of 
putting in wires and fittings for electricity. As soon as the 
electric supply is available the tramway company will require 
280,000 unite per annum, and if a charge of 1 63d., the rate paid 
ab Wrexham, be made, the revenue under that head will be £1,925, 
bub it is proposed to charge 1:75d., considering the pens price 
of coal, which would bring this revenue to £2,041. It is proposed 
to erecb a destructor to deal with 5,000 tons of refuse per annum, 
or about one ton per hour, at a coat of £3,500. The site pro 

is near the gasworks, The lighting would only be done in the 
principal streets only at firsb by 800-c.p. arc lampe, 23ft high, and 
placed 65ft. apart. The following pointe were successfully proved: 
(1) that as electric lighting pays well in other towns of similar 
size, ib should also pay in Gravesend ; (2) that the addition of the 
tramway load would enable the undertaking to pay at an early 
date ; (3) that if a destructor be established it should be in com- 
bination with the generating station. 


Hornsey.—The Electrical Committee of the Urban Council ab 
the last meeting recommended that Mr. Robert Hammond te 
appointed engineer to carry out the scheme for the supply of elec- 
trical energy for lighting and other purposes in the Hornsey 
district, subiect to an agreement to be prepared by the Council's 
solicitor embodying Mr. Hammond’s duties and remuneration ss 
set out in the following particulars : Duties—to attend all necee- 
sary conferences with the Electricity Supply Committee in order 
to settle details of scheme; to draw specifications and prepare 
plans of plant, buildings, and works for public tender ; to conduct 
all necessary correspondence with, or abtend at, the Board of 
Trade to obtain ''sanction of system; to prepare necessary plans, 
data, etc., for the Local Government Board ; to attend Local 
Government Board enquiry in connection with their granti 
sanction to loan; to report to the Electricity Supply Committee 
on the tenders received for the plant, buildings, etc.; to settle 
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technical details of contracte; to settle contract drawings and 
tabulate same; to inspect the plant in course of manufacture ab 
makers’ works; to inspect the progress of the work during execu- 
bion on site; to pre the maps of completed mains in accord- 
ance with the requirements of the Board of Trade; to keep the 
records of the accounts with contractors, measure up the work on 
site, and certify payments due to contractors as the work progresses; 
to undertake testing of plant on completion, and certify as to 
conformity of same with specification ; to act as arbitrator in case 
of dispute under the contracts; to undertake all general engineer - 
ing duties connected with the carrying out of the works, and to 

vise the Electricity Sapply Committee throughout progress of 
works in all matters connected with the contracte and with the 
establishment of the undertakiog. and to attend meetings of com- 
mittee when necessary. Mr. Hammond's remuneration to be 
5 per cent. on the cost of the executed work except buildings and 
any other work done by the Council's surveyor. payable as follows: 
24 per cent. on the amount of the contracts as they are from time 
to time given out, and the balance in the form of 24 per cent. on 
the amount of certificates issued from time to time as the work 


proceeds. And in addition to the above feo of 5 per cent. an | 


allowance to be made of such sums as the Council may on 
the recommendation of the Electricity Supply Committee from 
time to time consider reasonable, during the execution of the 
works to cover the services of clerk of worka to be employed 
in superintending the carrying out of the work on the 
site thereof, and also an allowance for all reasonable travelling 
expenses incurred in the inspection of plant during construction. 
The report was adopted. The plans for the buildings are to be 
prepared by Mr. Lovegrove, the engineer to the Council. 
Victoria Embankment.— On Tuesday the Highways Committ ee 
of the London County Council reported as follows: '' We have, 
under the authority given to us by the Council on Feb. 15, 1898, 
invited tenders by public advertisement for the supply of the 
lamp standards which will be required in connection with the 
electric light installation for the Victoria embankment and West- 
minster Bridge; and the tenders received were opened at the 
meeting of the Council on July 10, and referred to us. Ito was 
stated in the advertisement that each person tendering was to 
submit his own design for the standards, or if he so desired he 
might submit alternative deeigns ; and the specification contalned 
an intimation, for the guidanve of persons binas d that the 
price considered adequate was aboub £30 per standard complete. 
The tenders sent in were as follows: A. Brown and Sone, London- 
derry, £27 per lamp; Mackenzie Broe., Edinburgh, £23. 68.; J. 
Allen and Son, Glasgow. £29. 10s; W. Macfarlane and Co., 
Glasgow (two designe), £29. 10a. or £31 ; R. Carr and Co., London 
(two designs), £30; W. A. Baker and Co., Newport, Mon. (two 
Conigns), £32. 10a. or £35; W. Lucy and Co., Oxford, £34, 108.; 
W. Singer and Co., Frome, £35 ; T. Brown and Co., Birmingham, 
£39. 10s. We have carefully examined the designs submitted, 
and have had the advice of the architect and the chief engineer 
with reference to them. "Those submitted by Meesrs. Macfarlane 
and Co. appeared to us to be the mosd satisfactory, and we asked 
them to submit a further design embodying what we considered 
to be the best points of each of thoee submitted with their tender. 
We have given instructions for all the designs, including the 
amended one sent in by Messrs. Macfarlane and Co., to be on 
view in the lobby of che Council.chamber when this report is ander 
consideration. Messrs, Macfarlane and Co. are willing to manu- 
factare and supply the lamp standards which will be required, 
about 65 in number, at the price £30 each, making £1,950 in all, 
and to commence delivery within 100 working days from the 
date of order and to complete the delivery within 134 working 
days. The period allowed in the specification for the delivery of 
the standards was three months from date of order, and the time 
asked for by Messrs. Macfarlane and Co. is somewhat more, but 
we think that this may be conceded. I» will be seen that 
other tenders were of Jess amounts than the price asked by Messrs. 
Macfarlane and Co.; but we would point out that in a matter of 
this kind, where tbe artistic character of the deeigns is a factor 
which must be considered, the small difference in price should not 
be allowed to stend in the way of the best design being adopted. 
Provision for the expenditure for, among other things, the lamp 
standards was made in the estimates, amounting in all to £25,000, 
approved by the Council on July 13, 1897, and Feb. 15, 1898, in 
respect of the electric ligho installation; and we recommend that 
the Council accept the tender of Messrs. W. Macfarlane and Co., 
for the supply of about 65 arc lamp standards, at the price of £30 
each, required in connection with the electric lighb installation for 
the Victoria-embankment and Westminster Bridge, such standards 
to be completed in accordance with the desiga submitted to, and 
approved by, the Highways Committee on July 26, 1900.” 


LEGAL INTELLIGENCE. 


TELEGRAPH LINES UNDER THE STREET. 


Builders have an additional enemy to encounter. Telegraph 
lines under the street level have vo be carefully guarded against. 
In the Edinburgh Small-Debt Court the first case of its kind in 
Scotland was heard recently. The Postmasber-Geaeral claimed 
£9. 88. Id. from Adam Loch, contractor, Shardwick place, Edin- 
burgh, in respect of damage done to the telegraph line below a 
street in Leith, where defender was carrying on building opera- 
tions, Io was stated on behalf of the head of the Post Office that 
the telegraph line was melted by the heat from a tar-boiler which 


defender was using, and ib was contended that under the Tele- 
graph Acb Mr. Loch was liable. Authorities from the English 
Courts were quoted in support of the contention. 

Defender's plea was that as he did not know that the telegraph 
line was there, he should not be held liable. He had only carried 
oub his operations in accordance with the recognised custom of 
the trade. i 

The Sheriff held that defender was liable, and accordingly gave 
decree for tbe amount sued. 


ACTION DISCONTINUED. 


The action between the Jandus Arc Lamp and Electric Com- 
pany, Limited, and Mr. William James Davy has come to an 
abrupt ending by the action of the plaintiffs, who have notified 
that they wholly abandon their case. 


THE POTTERIES TRAMWAY CONTRACT. 


The case of Fell v. the British Electric Traction Company was 
further heard on Monday in the Qaeen's Bench Division of the 
High Court before Mr Justice Kennedy and a special jury. Mr. 
Men Q C., and Mr. Richards appeared for the plaintiff, and 

. Pickford, Q.C., and Mr. H. Davies for the defendants. The 
case was to allow Mr. J. Fell, contractor, the plaintiff, to recover 
£5,872 alleged to be due to him nnder eontract. This claim was 
denied by defendants, Some further evidence was heard on both 
sides, and the jury found a verdict for the defendants, and jadgment 
was given accordingly for the defendants with costs. 


PROVISIONAL PATENTS, 1900. 


JULY 23. 

13249. Improvements in and connected with the electrical 
transmission of images and in the recording of 
images. Willism  Friese.Greene, 55, Chancery-lane, 
London. 

13280. Improvements in aro lamps. Johann Friedrich Acker- 
mann, 40, Chancery-lane, London. (Complete specifi- 


cation. ) 
JULY 24, 


13293. Overhead railway signal by contact alarm. John 
Ephraim New, 29, Milton-villas, Clodeehall-road, Upper 


Saltley, Birmingham. 
13356. Improvements in telephenio relays. William Phillips 
(Josiah Tice, 


Thompson, 6, Lord-svreet, Liverpool. 
William Grant Urmson. John William Parsons, an 
Henry Augustus Bell, United States.) (Complete speci- 


fication.) 
JULY 25. 


18375. Improvements in or relating to electric ignition plugs 
Harry Frederick Atkins, 18, Hertford-street, Coventry. 

18385. Improvemonts in the method of and means for modi. 
cally applying electricity. Charles Thayer Driggs, 
Fife House, Kingston-on-Thames. 

13401. Au improved electrical converting transformor. Charles 
Denton Abel, Birkbeck Bank-chambers, Southampton- 
buildings, Chanoery-lane, London. (La Société Anonyme 
pour la Transmission de la Force par L’electricité, 
France. ) 

19400. Improvements in or relating to insulating materials. 
Friedrich August Gottlieb Kirchberg, 111, Hatton-garden, 
London. 

13415. Improvements in and in the manufacture of electric 
insulators. Carlos Alfonso López, 36, Chancery-lane, 
London. (Complete specification.) 

JULY 26, 

13447. An improved electrio tramway system employing 
alternating currents, preferably polyphase. Claud 
Carew-Gibson, Hampden House, Phonix· street, London. 

18448. Electricity used in tanning. Axel Theodor Wedelin, 18, 
Eidan-street, London. 

13472. Improvements in telegraphio transmitting, receiving, 
and translating arrangoments. Alexander Muirhead, 
323, High Holborn, London. 

13478. Improvements in electric motor starting and regulating 
switches and cut-outs. Herbert Francis Hunt, 11, 
Burlington-chambers, New.street, Birmingham. 

13479. Improvements in and relating to aerial conductors 
and like apparatus for transmitting and receiving 
electromagnetic impulses. James Tarbolton Armstrong 
and Axel Orling, 40, Vartry-road, South Tottenham, 
London. 

13482. Improvements in eurrent collectors for electric trao- 
tion, Emile Bede, 4, South-street, Finsbury, London. 

JuLY 27. ; 

19496. Improvements in electric switches. Walter Fredericie 
Jones, Albert Works, Hammersmith, London. 

13515. Improvemonts in or relating to overhead trolley wires 
or conductors for electric traction, overhead electric 
cables, or the like. Robert Hacking, 111, Hatton: 
garden, London. 
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13533. Improvements relating to electric moter vehicles. 
Edmond Draullette, 45, Southampton-buildings, Chancery- 
lane, London. 

13638. Improvements in or connected with current arresters. 
James Grieve Lorrain, Norfolk House, Victoria-embank- 
ment, London. (Peter C. Burns, United States. ) (Som: 
plete specification.) 

18589. Improvements in or connected with current arresters 
and alarms. James Grieve Lorrain, Norfolk House, 
Victoria-embankment, London. (Peter C. Burns, United 
States.) (Complete specificabion. ) 

139040, Improvements in electric igniting arrangements for 
interaal-combustion engiues. Pierre Mauguin, 47, 
Lincoln’s-inn-fields, London. 

JULY 98. 

13573. Improvements in apparatus for electrically 
railway trains. Edwin Thorley Parker, 
chambers, Wolverhampton. 

13585, Improvements in electrie ignition devices for internal. 
combustion motors. Pierre Mauguin, 47, Lincoln's.inn- 
fields, London. 

13502, Improvements in or relating to electric light fittings. 
Henry Hill, III, Hatton- garden, London. 

13608. A new or improved current receiver or trolley for 
electric railways with overhead current conducting 


system. Georg Nast, 18, Buckingham-street, Strand, 
London. 


lighting 
Prince’s- 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published on August 18, 


1899, 

13274, Manufacture of accumulators. Schanschieff. 

15268. Electric lamps. British Thomson-Houston Company, 
Limited. (Rice.) 

15911. Electromagnetic apparatus. Jones. 

16382. Spindles and the driving of the same by electricity. 
Lorrain, (Sawyer and Robb.) 

17257. Apparatus for generating electrical pressure, Adams. 

17953. Means and appliances connected with air-tight electric 
aro lamps. Rathbone. 


19120, Means to be employed in the electrolytic manufacture 
of chlorates. Imboff, Raschen, and United Alkali Com- 
pany, Limited, 

21562. Separator for plates ef secondary batteries. Leitner. 

12338. Electrical switches.  Evered and Co., Limited, and 
Evered. ’ 

1900. 
5727. Electric heating and apparatus therefor, Trudeau. 
6703, Magneto-eleotrio machine for igniting purposes. Berg- 
mann. 
$866, Electric signalling apparatus. Newton. (Carleton.) 
9873. Electric motors, batteries, and connections thereof for 
propelling automobiles and liko vehicles, Hewitt, 
Lindstrom, and Hewitt, 


10328. Telephone cables and apparatus for producing same. 
Cassirer. 


10711. Eleotrio signalling apparatus for railways and the 
like. De Filippi. 
11190, Switches for high-tension olectrical currents. 


Bros. and Co., Limited, 
gesellschaft.) 


Siemens 
(Siemens und Halske Aktien- 


TRAFFIC RETURNS. 


Returns for Total receipts for 
Line. week oe ree 
Ending ,1900. 1599. decrease. :1900. 1899. 
£ £ £ £ £ 
Aberdeen Corp’ rat’n| July 28 | 959| 717| + 231 | 6,136 | 5,386 
ee am Tram- 
ways „ 28 4, 637 4,506 + 131 [128.866 121,539 
Blackburn Corp 'rat'n » 28 456 488 + 31 11,478 13 084 
Blackpool Corporatn. ,, 26 1.225 873 + 352 11,577 | 8,870 
: Blackpool-Fleetwood| ,, 28 1, 350 1.119 + 231 | 4,599 4,453 
Bradford City Trame „, 29 592 418| + 174 8,543 6, 743 
Bristol Tramways Co.] ,, 27 3, 544 3,404 + 140 — — 
City & South London ,, 29 1,610 9580 + 652 5,905 3.721 
Cork E. T. and L. Co. „ 26 526 504 + 22 |11,015 10, 398 
Tramways . „ 28| 270 253 + 175.563 | 5,212 
Dublin U. T., elec: care T) 97 4,001 1,367 -+ 2,634 — — 
Dublin S.D. Eleotric| ,, 27 |1,252|1,175 + 77 — — 
aliia Corporation „ 30| 893| 628| + 265 13,073 | 9,894 
Bull Vorporat'n E. S. „ 28 1, 360 590 + 840 20, 5020 2, 208d 
Hiverpoo Corporat'n „, 21b 8,884 8,159 + 725 214,728 188,973 
Overhead „ 29 1,67 l 1,597 + 74| 6,864c| 6,339 
Sheffield € tion} „ 29 3,536 — — — — 
X South 8 . hire — — oes — — — 


m Ap bParüy electrical, c Sinco July I. d ince July 5. 
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COMPANIES' STOCK AND SHABE LIST. 


Commercial and Industrial.— 


British Insulated Wire, Ord., 1-40,000 a = as oo =o no anne we 3 

6 per cent. Cum. Pref., 1:37,500 gees antes aie RA ee ee b 

— — D per cent. Mortgage De VERA RECS XV RE æ 100 

British £lectric Works, ary, 60, 001-06, 000 1 

— cent. Cum, Pref., 1 ,000......... 1 

— cent. First M Debentures ........ 108 

W Elec. and Manut., TEI OME TE 5 

Brush Electrical eering, O 3 2 

—— Non. Cum. 10 Det cone PRÉ Qi ware mm. 

per cent. Deben 9.9 6 € „% ow Ge Qe 99 „ e» Ge 100 

€ tod Debeature Bod 3 oom 100 

Callender’ Cable, tures. 12 E NE NE as L as EB E NM 

— an per cent. NAN DA E 00 b 

Crompton and (o = oo ss en ~e no P 

—5 cent. Dobentu res — = 

Bidison Swan United, Ordinary ...... = ae =o oo =e oo =n 8 

5 per cent. Debentures ........ so oe ns =o ow oo oo ee 4. 5 

— 4 per cent. Deb, Stock, Red.. oo 100 

— b per cent, Second Deb. Stk., Prov. Certs. 70 pot. pd. — 
Blectric Construction 2... a. ...ccc0e ~ oe co ce = eo oo oo oo ao 

— 7 per cent. Cumulative Pref. ..... RENE Vd wes, 

W.T. Hankey a Telegraph Works, Ded. = oo a See HE 

'8 elegrap or Ordinary ee eneeeoec ee 28 O08 

cent. Preferenoe ........ ne nc «4 5 

oars ore Debentures omoose ance me - 100 

India Rubber, Gutta Percha, and Telegraph Works ...... 10 

tpe cent. Debentures ........ ao.. osamo coa ~. 100 

nstruction and Maintenanoe .. .. .. — = = = «~ 13 

— 2 6 per cent. Bonds 100 

Telegraph e C 5 

— D per cent. Cum. Pref... Pa — 6 

Willans and 8 E 1. 150,0 5 

——— 6 per cent. Cum. Pref., Mert E 5 


Eleetrie Lighting and Supply.— 


Amount 


121111111111 


Blackheath & Greenwich Draio Ordinary 1,201-101,200 .. 1 .. 


Bournemouth and Poole, Or e C . 10 

44 per cent. Cum, mE TAE A A A 10 

Brompton and Kensington, Ordinary .........scscsccecse 5 

— 7 per cent. Preference. 6 

Calcutta Electric Supply gorp. » Ordinary, N 08. 1 20,000 5 

Charing Cross and Stra " Sra gaaxe m ase: D 

ORE Aere oun. Pil a E E E = 
,, estne eine eV 

aga 131 [e RAE es us ds Vo qe E bs Ep dE 10 
n on v€*0625099* 0 06 (99 «0 9 

— 6 per cent. Cumulative Fre eee 10 

Ocunty of London and Brush Pra inolal, Ordinary 85 de 

y on an v TG 

— — per cent. Cum. Pref. . bse : 10 

43 per cent: Debentures Prov. Corts. A — 

Ndmundsons' Electricity Co » Ordinary, 1-17,400.. 5 

—— 4} per cent. First Mort. Deb. ..... ..........- 100 
derminster and Mes. Lightiog and' Traodom t rec 10 
London Hlectric, "9000 628068 Q9 2604 608 
— 6 . Pref. *9*99*:259090090909000€0»5290000600002090€9 5 0 
4 per cent. lst 5 e Stock, iim 100 .. 
Metropo! itan, Ordin 10 
per cent. pm Mo: zo Debenture Stock ses . 100 
oent. Kleotrio Lights eatu; Red .......... 100 
rers gr eeoeesce "W909^*200029200025900€9 zi 
— ff Shares OO ee es Oe „„ OP GE 2048 „ „ „„ „ 68 6-09 090 (9 o0 ao aa 
NOW 6 noo hn. A 

Oxford Electric, Ordinary, 1-06 and 407-10,8i0 5 
River Plate Electric Light and Traction, Deb. .. . 100 
Royal Electrical Co mpany of Montreal 100 
43 cent. ¢ Shares Mortgage Nr ie har 
Smithfield Marketa Electric bB Ltd., Ord., 1-12, 000 6 
4 per cent. Debenture toka . 100 

South London, Ordinary —— -6 

Bà. James and Pall Mall, Ordinary, 101-20,080 - — 

7 per cent. Er.... b 

Westminster, %% ͤͤ ͤ ees sien e 5 
Electric Railways.— 

Central London, Ordinary ......—.... eee q — 10 

—— Pref, Half-Shares . . 5 

deferred .................. 5 

Olty and Boulh London, Consolidated Ordinary . — 100 

— 4 per cent. Debenture Stock ^9 as as s RETETE) 100 
6 per cent. Pref. Stock a E ˙ E E REEF eee " io 

— [T] 959 %% ç VO „ „ 2 „„ 22% K) = 
Liverpool Overhead, 5 cent. Pred. C 
Waterloo and City, F AAA = 100 

Electric Tramways.— 

Blackpool and Fleetwood Tramroad ............ eee 10 
Brisbane Tramwa 10 
British Columbia Electric Railway Gol, 8 Per cent. Pref. .. 10 

British Electric Traction, Ordinary, 1 50, Doo ( 10 
— 60, 001-75, 6 % „% %%% %% „%% %% „% „ „ 0e %% %% %% %% %% „ „ „„ 10 
——— 6 per cent. Om. Pf. 30, 001-60, Oo 10 
—— 5 per cent. Perpetual Debenture Stock n 1100 

B. Ayres Ayres & Belgrano Tram. A“ 6 per cent. on. Pf,140,000 5 

"B" 6 per cent. . Pf., 1.27, 500. 99099 „%] 9.6 „ 60 b 
— — 5 per cent. Deb. Stoc tock, Red. F 100 

Isle of Man Electric Power, 1- 96,000 FFF ere 1 
2 6 per cent. Preference, 100, 001-170, 00 1 

Kidderminster and District Lighting and Traction, Pref... 10 

New General Traction, Ording 5 

6 per cent. Cum. Prei. b 
Oldham, Aston, and Hyde Tramway, Ordinary .......... 10 
6 per cent. Cum. Pre. 10 
Potteries Klectric Traction, Ordinary 26 o 00007 10 
5 per cent. Cum. Pref., 1 20,000 . SES Sac e c oM Ra a d — 10 
Telephones. — 

National Telephone, Ordinar c eoa. ee ee ea e 4. JP 
— ĝ per cent. Cum. Ar 10 
——— per cent. Cum. Second Pref. ........ a. = asm 10 
— —- b per cent. Non. Cum. Third Pre. 5 

dental Pob cent. Deb, Stock, Rd... 100 

Oriental Te ephoue and Mlectric Company 3 


2111: 2 
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NOTES. 


Books Received.—We have received from Messrs. 
Longmans, Green, and Co. a copy of a book by Mr. Thomas 
Willans, entitled “The Life of Sir James N. Douglass, 
F. R. S.,“ formerly engineer-in-chief to the Trinity House. 

Wireless Telegraphy.—We mentioned last week 
that experiments in wireless telegraphy were to be con- 
ducted between Ilfracombe and the Mumbles. The pole 
used is very tall, measuring 115ft. in height, and the 
apparatus is the ordinary Marconi coherer, the messages 
being taken on Morse printing instruments. The engineer 
in charge of the installation is, we learn, Mr. C. Harris, 
sectional engineer at Exeter Post Office. 

French Automobiles.—We gather that there has 
been a split in the camp of the French automobilists, owing 
to one section of the French Automobile Club complaining 
that the other section did not do enough to encourage 
the use of automobiles in France. The dispute has 
resulted in the formation of a new club called the Moto 
Club of France, and we expect to hear soon that the 
employment of automobiles is going ahead at a high speed. 

Japanese Railways.— We learn from the Electrical 
World of New York, that private advices from Japan 
state that the long projected railway from Nagoya to 
Seto will soon be an accomplished fact, and that it has been 
virtually decided that the motive power will be electricity. 
The capital of the enterprise, which has been furnished by 
the Japanese, has been increased from £25,000 to £40,000. 
Specifications are about to be prepared, and the electric 
equipment of the road will, it is estimated, mean an 
expenditure of £16,000. 

The Sydenham Explosion.—Tho effects of the 
boiler explosion at the Crystal Palace Company's works do 
not appear to have been entirely got over yet. Thus during 
last week one side of Westow-hill and parts of Sydenham 
were plunged into darkness, and shopkeepers have had to 
resort to oil lampe, candles, and other primitive methods 
of illumination. It is not, we gather, expected that the 
electric light will be in working order for some little 
time. An inquest has been held on the bodies of the 
victims, another death having resulted from the explosion. 


Feilden’s Magasine.—The first birthday number of 
this magazine has just been issued. "The number is a very 
good specimen of the whole of the numbers for the year 
which has just ended, and is very well illustrated and 
printed. It contains articles on * Railway Rolling Stock of 
High Cepacity," the Simplon Tunnel, the Paris Exhibition, 
and the London Tramways and Light Railways Exhibition. 
There are also other articles and short notes, besides 
the usual review, called ‘Industrial Progress,” which 
contains commercial notes gathered from all sources. The 
cover for this birthday number is unusually gay, but is at 
the same time very well executed. 

A Right Decision.—The Brooklyn Rapid Transit 
Company are to be congratulated on the conviction of the 
three men who have lately done so much damage in 
attempting to depress the market value of the company's 
stock by spreading false reports. The charge brought 
against them was that of conspiring to depress the Brooklyn 
Rapid Transit stock, and one of the jury was offered a 
bribe to hold out and prevent an agreement as to guilt. 
The jury, however, found the prisoners guilty, and one 
was sentenced to six months’ imprisonment and the other 
two to three months’, the former having to pay also a fine 
of £100 and the latter two £50 each. 

Electro-Embalming.—It is stated in the Portuguese 
Press that Dr. Variot, of Paris, has discovered a process 
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for embalming bodies which hé hopes will prove a great 
success. He not only embalms, but metalises the bodies 
by electroplating them. In this manner they can be 
preserved indefinitely and in such perfection that the 
most imperceptible wrinkles and lines are reproduced, 
and the embalmed body has the appearance of a metal 
statue. In order to electroplate a body it is given a bath 
in pure carbolic acid, and being strongly rubbed with 
nitrate of silver, the body is submerged in a galvanic bath, 
after which a slight layer of nitrite is applied to it. 

Electric Cartridges.—We see it noted in Commercial 
Intelligence that a native of Italy has invented an electric 
cartridge, which he offers as a substitute for dynamite and 
smokeless powder in mines, rock blasting, and for heavy 
ordnance. The composition used in the cartridge is made 
up of carbonates of potash and chloride of ammonia, the 
proportion varying according to the use. The discharge 
is effected by an electric spark, which produces electrolytic 
effecte upon the chemicals. The inventor claims that the 
cartridges, until subjected to the effect of electricity, are 
entirely inoffensive and perfectly safe; so that there will 
be no necessity for isolating the magazines where they are 
stored. 

Colours in Artificial Light.—It is interesting to 
note that in matching colours the best substitate for 
daylight is the electric arc. In an article on the subject, 
the Upholstery Trades’ Review states that after the arc light 
comes the magnesium flame, and under favourable atmo- 
spheric conditions the colourist, by examining his shades 
in the light of burning magnesium, may get their true 
daylight aspect. Tho aspect of colours under the electric 
arc light ie, in nearly every case, identical with good 
daylight. Thereare, however, afew special cases where the 
dyed colours are extremely sensitive to any variation in 
the purity of light, and in these a slight difference is 
noticed between their daylight and electric light aspect. 

A Large Electric Crano.— What is stated to pe the 
largest electric crane in England: has just been erected at 
the new armour-plate works of Messrs. Armstrong, Whit- 
worth, and Co., at Openshaw. The crane, which is an 
overhead travelling machine, has been erected in the 
armour-plate casting department. It has during the last 
week or 80 been subjected to severe tests as to its lifting 
capacity, and during one test lifted a load of 135 tons. 
The span possessed by the crane is 100ft, and it is 
operated by means of four large electric motors, which can 
be easily switched on and off. On the whole, Messrs. 
Vaughan and Son, Limited, the makers of the apparatus, 
have every reason to be proud of so successful a piece of 
work. | 

The Cincinnati Strike.—Wo are pleased’ to find 
that the threatened strike of the employés of the 
Cincinnati Street Railway Company is not to take place. 
This is one of the instances recently where both em- 
ployers and employés have agreed to consider in a fair 
and open way the questions raised. Owing to this, what 
threatened to be a serious disturbance of the traffic in 
Cincinnati has now been got over without any straining of 
the relations of the two parties interested. Amongst the 
reforms which have been agreed to, the company will 
reduce the hours of their motormen and conductors, and will . 
allow employés in plain clothes to ride free on production 
of their badges. The company have also promised to 
arrange a system whereby the employés will be paid a 
regular dividend on an amount equal to their annual wages 
at the same rate as the shareholders receive on the shares 
they hold. | 

Institution of Junior Engineors.—The annual 
summer meeting is this year to be held at Ne wcastle-on- 
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Tyne from Monday next, Aug. 13, till Friday, Aug. 17. 
On Monday a reception will be held by the Mayor in the 
town hall, and visite will be paid to the works of Mesers. 
Swan and Hunter, and to those of the Electric Supply 
Company. On Tuesday Messrs. W. G. Armstrong, 
Whitworth, and Co.’s Elswick works, the engineering 
department of Durham College of Science, and the works 
of the Newcastle and District Lighting Company will be 
visited ; and on Wednesday a trip will be taken down the 
river to inspect the Tyne Commissioners’ works On 
Thursday a visit will be paid to the works of the Wear 
Commission, and on Friday the United Alkali Com- 


pany’s works and the Corporation tramway works will be | 
‘New York State Board of Railroad Commissioners bas 
just been published on official tests made with automatic 


inspected. The summer dinner will take place at the 
County Hotel on Friday, the president (the Hon. C. A. 
Parsons, F.R.S.) in the chair. 

Loud-Speaking Tolophones.—Those who listened 
to the paper on “ Wireless Telegraphy " which Dr. Lodge 
read some time ago at the Institution of Electrical Engi- 
neers, could not fail to have been struck by the way in 
which his telephones in relays gradually increased the 
sounds, and finally made a very loud noise indeed. An 
Hungarian has apparently hit on something the same 
principle, and the Daily Mail publishes an interview with 
him, in which he explains that he has nearly brought his 
instruments to such perfection as to telephone 1,000 miles, 
and at the far end to speak very loudly. His invention, 
he thinks, would be a great improvement on the electro- 
phone, as instead of holding the telephone to the ears, one 
can sit and listen to all that is happening at the theatre in 
the same way that the sound in the phonograph can be 
heard. The inventor also hopes to use the system on 
board ship. The captain will be able to sit in his cabin 
and speak his orders to the crew, while the machine is 
roaring them out 10 times more loudly on deck. 

Electric Traction and Trees.—We gather that 


complaints have been made against the new underground 


electric railway in New York, the reason given being that 


the excavations for it are hurting the trees in the streets. 


This is a variation of the usual lament that the overhead 
trolley is injurious, As to this matter one cannot speak 
with authority, but it is curious that while such com- 
plainte are being made, in Ireland electricity is said to 
have such a good effect on plant life that potatoes can be 
grown by the bushel where they previously only grew by 
the peck, in consequence of an arrangement of electrical 


circuits being conducted through the crops. The present 


complaint is, however, made before the railway has really 
had time to do much damage even by excavations, and it 
is difficult to see in what way the damage is effected, An 
American contemporary in mentioning the matter remarke 


that possibly the fading of the trees is caused by an 


entirely different cause—namely, the leakage of gas from 
the gas-mains. Our contemporary remarks that if this is 
the case, the obvious remedy for the killing of the trees 
is the use of electricity instead of gas for lighting. 


Boston New South Station.—The paper read by 
Mr. Walter C. Kerr, entitled The Mechanical Equiqment 
of the New South Station, Boston,” before the American 
Society of Mechanical Engineers, New York, has been 
reprinted and issued in the form of an attractive booklet 
by the British Westinghouse Electric and Manufacturing 
Company, Limited. We have received a copy of the 
paper, and in it & full and clearly-written account is 
given of this large well-equipped railway station. At the 
close of last year 737 trains were entering and leaving the 
new station daily, 65 of these within an hour in several 
instances, and in one case six trains depart and three 
arrive in less than two minutes. The equipment, which 


was entirely supplied by the Westinghouse Company, has 


been divided in the paper into 12 parts, and each of these 


parts is dealt with in detail The divisions consist of the 


power-house, interlocking switch and signal system, the 


electric plant, heating and ventilation, disposal of drainage, 
roof drainage, icemaking, refrigerating and water-cooling 
plants, car-heating in sheds and yards, air-brake charging, 
steam and hot-water supply, fire protection, baggage and 
express lifts and elevators. The article is well illustrated, 


both from photographs and sectional drawings, and it 


should be worth the while of engineers in general to obtain 


a copy. 
Automatic Tramway Brakes. —The report of the 


brakes for street railroad cars, to take the place of the 
old hand brakes such as are now mostly used in New York. 
The Board states that while nothing has been brought 
forward that will revolutionise the manner of stopping a 
car, the opportunity is afforded to present to the railway 
officers and to the public facts and figures showing what 
the best appliances known can do in the matter of stopping 
a car quickly. While the results are stated to be very 
satisfactory, there is still room for much improvement. 
After carefally considering the various points in each 
system and adding to or taking from the mechanical 
standing of the different brakes, as given in the report of 
the electrical experte, the Board gives the several brakes 
their proper order of merit, the Electric Selector and Signal 
Company, the Peckbam Motor, Truck, and Wheel Com- 
pany, and the Sterling Supply and Manufacturing Com- 
pany being the first three. Their value, however, alters 
considerably in accordance with the work they have to do, 
and the order given cannot be looked upon as absolutely 
correct for every circumstance. On the subject of elec- 
trical brakes the Board consider that in almost every case 
these should replace the hand brakes now used. 


Institution of Electrical Enginoers.—The river 
party to which the American guests of the Institution of 
Electrical Engineers are invited will be given at Henley, 
electric launches taking a short run (probably to Shiplake 
and back) before the lunch, which will be at The Red Lion. 
After lunch the party will proceed to Boulter’s Lock by 
launch, and will return to town by train from Maidenhead. 
The dinner on Aug. 15 will be at 7 for 7.50 p.m. at the 
Princes’ Restaurant, Piccadilly. During the morning of 
the same day visite will be made to the laboratories of the 
Board of Trade, or (alternatively) to the Telegraph Dopart- 
ment of the General Post Office, and in the afternoon to 
the Central London Railway and to the Davies-street 
station of the Westminster Electric Supply Corporation. 
On Aug. 14 the party will visit the School of Military 
Engineering and the Royal Dockyard at Chatham, and will 
partake of the hospitality of the Royal Engineers' mess at 
lunch. The members of the party have been most kindly 
invited to a reception by Lady Fraser in the afternoon. 
With respect to the grants of £5 to students of the Institu- 
tion towards the expenses of a visit to the Paris Exhibition, 
which we announced in a previous issue, the following 
students of the Institution have been selected : J. F. Avila, 
A. Buckney, F. H. Clough, R. Fisher, A. J. L. Hurst, 
J. T. Irwin, T. L. James, F. K. Jewson, L. R Lester, 
C. N. Nettley, R. L. Pearson, M. Solomon, C. T. Stephenson, 
H. J. Thomson, W. A. Toppin, A. J. Tracey, S. A. Tunbridge, 
G. E. Turnbull, J. H. West, F. P. Whitaker. 

Telegraph Engineers. — The annual conference of 
the Amalgamated Association of the Postal Telegraph 
Engineering Department was held at Leeds on Monday. 
The chairman was Mr. T. Landrick, of Leeds, and delegates 
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were present from most of the principal telegraph centres 
in the kingdom. The general secretary, Mr. George Young, 
of Northwich, reported that the association was in a 
stronger position then than it had ever been, this being 
mainly dae to the increased membership. The expenditure 
had been unusually heavy owing to the large amount paid 
to the joint committee of the federated associations, but 
the committee had undoubtedly done excellent work. It was 
owing to the action of the committee that their claims had 
been brought before the House of Commons by Mr. Stead- 
man. Since the last conference both Cardiff and Belfast 
had seceded from the association, although repeated efforts 
had been made to retain them. It was hoped that both 
these districts would return to the association. During the 
year they had had the welcome addition of Edinburgh, 
Coventry, and Holloway, all of whom hád proved warm 
supporters of the cause. Holloway was exceptionally 
strong, and was making vast strides. A paper dealing 
with the Holloway men's grievances had been forwarded 
early in the year to the proper quarter, and much. good 
was expected as the result. The officers for the ensuing 
year were afterwards elected, and several matters of 
importance to this branch of the postal telegraph service 
were discussed. It was decided to hold the next conference 
in Birmingham. 


Tochnical Education.—In the Technical Education 
Gazette for July are given the full particulars of the special 
courses which have been arranged by the Technical Educa- 
tion Board of the London County Council for the coming 
session at University College, King's College, and Bedford 
College. At the University College, Gower-street, a course 
of 10 lectures intended for those engaged in the electrical 
or allied trades is to be given by Prof. J. A. Fleming, 
F. R. S. This course will comprise a theoretical and 
practical treatment of advanced methods in electro- 
technical measurements, of the character required in 
electrical works and factories, in connection with electric 
lighting and electric power transmission. They will cover 
such subjecte as tbe measurement of resistance, current, 
potential or E.M.F., electrical power, energy, and alter- 
nating-current measurements (single and polyphase). The 
lectures will be given between Oct. 17 and Dec. 19, the fee 
for the course being 5s. A course of lectures by Prof. 
Carus Wilson on the “Electric Motor and its Application 
to Electric Traction,” will also be given between Jan. 23 
and March 20 next, the fee being the same as in the 
previous course. 


Alternating Currents,” the lectures commencing on Oct. 8, 
the fee being £1. 1s. The syllabus includes practically every 
point connected with the working of machines for both 
direct and alternating currents. 
courses at both the above-mentioned colleges, including 
mechanical engineering, chemistry, civil engineering, ete. 


The classes at the Bedford College a are for women teachers 


only. 


Northern Tramways.— We notice in the Newcastle 
Daily Chronicle an article dealing with the progress of the 


tramway undertakings in the Newcastle and neighbouring. 


districte. Thus it is announced that in a few weeks the 
inhabitants of Sunderland will be the proud possessors of 
of an up-to-date system of electric tramways. The first 
section to be completed is the Christ Church-Roker route; 
but although this part has been finished fora few days, 
and highly successful trials have been made, it was found 


impossible to open the route to the public on Bank Holiday, 
The trials made on Tuesday last were 


as was anticipated.- ! 
again highly satisfactory, the cars and drivers negotiating 


the traffic, which. is considerable on this route, with 


At King's College, Prof. E. Wilson will 
deliver a course of lectures dealing with Direct and 


There are numerous other 


great success. The section was inspected by the 
Board of Trade yesterday, and, if passed, is expected 
to commence passenger traffic on Aug. 15. We also learn 
that steady progress is being made with the work of relaying 
and extending the tramway system in the borough of Tyne- 
mouth and adapting it to electric power. The new rails, 
on a broader gauge than those formerly in use, have been 
laid over nearly the whole route. The station buildings 
are finished and awaiting the installation of the machinery, 
which is now on its way to Tynemouth. The work of 
relaying the lines was commenced last October, but little 
could be done during the winter owing to the severe 
weather. At Darlington we do not find the same felicitous 
state of affairs, there being at present a deadlock in the 
negotiations which have been proceeding between the Cor- 
poration and the Imperial Tramways Company on questions 
of the supply and price of electrical energy, street widening, 
and laying part of the tramlines. Neither party shows any 
disposition to go back from the position they have taken 
up, and in the meanwhile the danger of the conflicting 
viewa seems to be an indefinite postponement of the 
improvement, and a consequent n of the now rapidly 
growing borough. 


Electricity in Indian Mines. "T announcement 
was made by Lord Ribblesdale at the meeting of the Road 
Block Company last week to the effect that an arrangement 
has been made with the Mysore Government for the trans- 
mission of electrical power from the Cauvery Falls to the 
Kolar Goldfield. "The scheme in question will be what one 
may well call a long-distance transmission scheme, as the 
power is to be conveyed some 100 miles. The company 
have adopted an arrangement with the Indian Government, 
by which we understand the cost of the transmission 
machinery is to be borne by the Government, and to be 
gradually repaid by adding a certain sum to that paid for 
the current. The amount of power which it is expected to 
use at first is about 4,000 h.p, and even with this the 
owners of the mines expect to save considerably, and think 
the cost per horsepower will be much less than with the 
system now employed. One of the great things in which 
a saving will be effected is in fuel, as this in India 
commands a very high price and is comparatively scarce. 
Another item which will probably be reduced will be labour, 
as it is well known that wherever electricity is used in 
place of steam the amount of labour. necessary is lessened. 
Again, in the cleaning and repair of machinery a saving 
will be brought about. At present, we believe the details 
of the scheme have not actually been settled, but 
are on a fair way towards that end. It is, perhaps, 
natural that electricity, where obtainable, should be 
preferred to steam for use in mining operations, as, 
apart from the less amount of time required in attending 
to the machines, it is very handy, and a motor can be 
placed in almost any position and in places which it would 
be impossible for steam power to be available. This 


| announcement is, we hope, only a precedent for a number 


of other similar ones, as in Northern India especially a 
great deal might be done with water-power plants for such 
purposes as that mentioned above. | 


Automobile Racing —What promises to be a very 
interesting and novel automobile exhibition and race 
meet is, we learn, to take place at Chicago next 
month under the auspices of the Inter-Ocean Pub- 
lishing Corporation. The tests, races, and exhibitions are 
to be held in Washington Park from Sept. 18 to Sept. 22 


Races are to take place at night, and great preparation 


are to be made to illuminate the course for these events. 


On the opening day a grand parade of some 500 auto- 
mobiles is proposed to take place, and visitors will be able 


— — . 
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to examine them at close quarters. On the second day 
tests are to be made as to the general utility of the vehicles, 
when vehicles using different forms of power will be classed 
together, the competitions taking place between vehicles 
stated to have certain capacities, and the rewards will take 
place in the ratio of load and weight of vehicle. To test 
the practical manipulation of vehicles, a series of dummy 
figures will be introduced on the tracks, some constantly 
shifting, some remaining permanent as the vehicles pass 
through them, causing frequent and sudden stops and 
turnings, to show the safety of the vehicles in crowded 
thoroughfares. There will also be provided a section of 
extremely rough and uneven roads, with mud and holes, 
and country road ruts, with logs, stones, and obstructions, 
requiring short stops and turns, and including both up and 
. down grades, corresponding to country roads and city streets. 
These testa, it is thought, will be of great value to the 
automobile industry. In addition to the above contests 
are others equally interesting, and after the races are over 
& grand prize of £200 is to be given for the most valuable 
invention in automobiles which shall have been practically 
demonstrated during the exhibition. In al), about £2,000 
are to be offered in prizes. The exhibition should be a 
great attraction to holiday makers, and prove very 
interesting and of great use to makers and users of motor- 
cars both for pleasure or for business purposes. 


The Pacific Cable.—A Blue-book has just been pub- 
lished by the Canadian Government dealing with the 
question of the Pacific cable. The book contains a large 
number of letters and telegrams respecting the interests 
of Canada and the other Colonies. The period covered by 
the Blue-book is the eight months from August, 1899, till 
April 1900. In one letter Sir Sandford Fleming draws 
. Sir Wilfred Laurier's attention to the unnecessary delay in 
constituting the Provisional Board of Commissioners, and 
the consequent time allowed to the Eastern Extension 
Company to agitate the Australian Colonies against the 
Pacific cable scheme and in favour of their own Indian 
Ocean scheme. He also states in another letter that there 
are many circumstances that have given rise to the impres- 
sion that the home authorities have unduly favoured the 
monopoly in its opposition to Oanada and the Australian 
Colonies. A large number of cable messages passed 
between the Canadian and Australian Premiers, arising 
mainly from New South Wales and Victoria favouring the 
Eastern Extension Company’s scheme. On March 30 Sir 
Sandford Fleming issued an address from Ottawa to the 
British people in the Australasian Colonies,” pointing out 
the urgent need of the cable to draw the British people in 
the outer empire nearer together, by bringing Canada and 
Australasia into direct and leas costly communication. He 
held, he said, that nothing could take the place of the Pacific 
cable, and he felt it to be in the interests of the British 
Empire that no new obstacle should be raised to obstruct 
the immediate accomplishment of that undertaking. While 
firmly holding to that opinion, at the same time he recog- 
nises that there could not be too many cables if they were 
judiciously established to meet public needs. He was, 
therefore, unable to see any great reason for objecting to 
the Cape-Australian cable provided full provision was 
made for bringing it at any time when required under 
State control. Under State control it would, in conjunction 
with the Pacific cable, constitute the major portions of the 
great Imperial telegraph system. 

The Lead Accumulator.—The current number of 
the Journal of the Chemical Society has the following 
abstract of a paper by Martin Mugdan in the Zeitschrift 
Elektrochemie: ‘The author shows that, when an accumu- 
lator is discharged, lead sulphate§/separatest{on both the 
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positive and negative plates in almost theoretical quantity, 
and that no lead oxide is formed. If sodium sulphate is 
used as the electrolyte in place of sulphuric acid, however, 
some lead oxide is formed on the positive plate. A 
partially-oxidised negative plate takes up sulphuric acid 
very slowly, whereas a positive plate containing oxide 
absorbs the acid very rapidly. The potential difference 
between a negative (spongy-lead) plate and sulphuric acid 
of given concentration is independent of the quantity of 
lead sulphate on the plate. The alterations in the E. M. F. 
of an accumulator during charge and discharge are due to 
local changes of the concentration of the acid at the 
electrodes. When at rest the condition of affairs may be 
represented thus: Pb,PbSO, | acid | PbSO, PbO,. Daring 
charge the acids at the electrodes are more, but during 
discharge, are less concentrated than the main bulk of the 
acid. The total E.M.F. is therefore obtained by super- 
imposing the E.M.F.'s of two concentration cells on the main 
EM.F. The two concentration cells may be represented 
thus: Pb,PbSO, | dil. or conc. acid | acid | PbSO,,Pb and 
PbO,.PbSO, | dil. or conc. acid | normal acid | PbSO,,Pb. 
The E. M. F. a of these concentration cells are calculated 
from Nernst’s theory, and compared with actual measure- 
ments made by the author. For acids containing less than 
0°75 grm.-mol. per litre, the agreement is excellent. A 
change of concentration at the lead dioxide plate makes 
about 1:4 times as much difference in the E.M.F. as an 
equal change at the lead plate. Further, the concentration 
of the acid at the lead dioxide plate increases or decreases 
during chargo and discharge 1--?"/u times as quickly as 
that at the lead plate (u and v are the relative mobilities of 
the H and SO, ions). The effect of the changes of concen- 
tration at both electrodes is to diminish the E.M.F. of the 
cell during discharge and increase it during charge." 


A Flourishing Industry.—The condition of the 
electrical industry continues in Germany, as elsewhere, 
in a flourishing state. The principal manufacturing firms 
are without exception able to render excellent accounts 
of themselves, hence the rosy report of the Allgemeine 
Eleotricitäts- Gesellschaft, both with regard to its actual and 
prospective accomplishments, may be taken as a fair indica- 
tion of the general state of the electrical industry in 
Germany. From this report it appears that the electrical 
industry has continued to develop satisfactorily, despite the 
increased price of raw materiale and the tightness of money. 
The practical utilisation of blast-furnace gas has had a 
beneficial influence upon the construction of large dynamos 
as has also the rapid increase of high-tension installations, 
since the problem of running alternating and rotary 
current machines in parallel was satisfactory solved. 
The manufacture of small motors has also developed 
to a greater extent than anticipated. As regards 
the anticipated influence of the electrical industry 
upon the construction of machinery in general, this 
has showed itself in the perfecting of the power motor 
not less than in the transition to quick driving. In 
this connection, and having regard to the present coal 
famine, the solution of the problem of appreciably 
increasing the efficiency of the steam-engine would be 
greatly welcomed. According to experiments made at the 
Berlin Technical College the output of steam-engines might 
be increased by more than 50 per cent. without a greater 
consumption of steam. Last year 12,987 dynamo machines 
and electromotors, representing an aggregate output of 
200,000 h. p., were turned out by the Allgemeine 
Electricitä ts- Gesellschaft, besides enormous quantities of 
arc lamps, measuring instruments, switch gears and meters, 
ete. In continuance of their endeavours to perfect the 
Nernat lamp, the firm has introduced further improvements 
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in detail The latest form of this lamp has, we under- | to engage with the punch, and the paper is advanced one 


stand, given satisfactory results after exhaustive tests, which 

fact has encouraged the firm to make extensive prepara- 

tions for its manufacture in bulk, so that its early advent 

on the market may be expected. So far as the production 

of dynamo machines is concerned, another German firm— 

namely, Schuckert and Co., of Nuremberg—is able to show 

even better results for 1899. During the year in question, 

this firm turned out dynamo machines having an aggregate 

output of no less than 257,000 h.p., besides 14,000 arc 
lamps, 17,600 ampere-meters, 205 searchlights, 12,600 volt- 

meters, and transformers having an aggregate capacity of 

15,500 kw., etc., all of which figures show a considerable 

increase over those for the previous year. As has been 
pointed out before, and may be pointed out again, practically 

unlimited capital has contributed mainly to these splendid 

results. It is to be regretted that the conditions in this 

respect here do not approximate more closely to those 

holding in Germany, for it is discouraging to see the 

development of home concerns retarded for the want of 

capital judiciously employed. 


A Typewriting Telegraph. — Three patents have, we 
learn, been issued to Mr. Donald Murray, of New York, 
for an improved form of page-printing telegraph, employing 
an ordinary form of typewriting machine. The invention 
combines a recording instrument having a series of indepen- 
dently movable character levers, an electromagnetic per- 
forating instrument, and a tape of paper, which passes 
through the perforating and recording instruments in 
succession. The perforator is connected with either a 
manual or an automatic transmitter at a distant station by 
a main-line telegraph wire, and a mechanical actuating 
device is provided whereby the perforated tape is enabled 
to operate the typewriter or similar instrument. At the 
receiving station the type machine is provided with a 
series of independently movable keys, each of which 
imprints a letter. To operate the typewriter, an actuating 
device, consisting of a series of notched bara or combs 
arranged compactly in parallel order and having a capacity 
for reciprocating motion, is employed, the power being 
supplied by an electric or other motor. The reciprocating 
combs are controlled by the perforated tape, which is divided 
into a series of successive longitudinal sections—say tin. in 
length. Each section represents a letter or character, and 
is divided into a predetermined number of elemental parts. 
Each subdivision is either perforated or non-perforated. 
The perforations are arranged in a straight line, and the 
relative location of one or more perforations in any section 
determines the letter. The tape is moved along section by 
section across the ends or terminals of the reciprocating 
combs of the actuator. The actuator operating to press the’ 
perforated slip into contact with the ends of said combs forces 
nne, two, or more of them to take the desired position, properly 
aligning the slots in the edge of the combs to permit the 
immediate subsequent operation of the desired one of the 
series of type-bars of the machine whereby the letter is 
imprinted. The transmitter, located at the distant station, 
throws upon the line short current impulses, which operate 
an electromagnetic perforator at the second station. The 
tape is fed along through the perforator, and the act of 
perforating and spacing is the result of a single current 
impulse of either positive or negative polarity. At the 
receiving station there is located an electromagnet, operated 
by a neutral relay in the main line. The armature of the 
magnet is spring-retracted, and a bar carried by it is in 
position to engage a simple form of paper punch or per- 
forator. There is a finger capable of being projected in 
and out between the end of the bar and the end of the 
punch. When this finger is withdrawn, the armature fails 


atep, while the perforator is not operated. This finger or 
intermediary is controlled by a polarised electromagnet in 
the main-line circuit. A series of makes and breaks of 
negative polarity operate the step-by-step mechanism, and - 
the paper is fed along without perforating, while one or 
more positive current impulses project the finger between 
the armature and punch, and perforate and space the paper. 
Each current impulse, whether perforating or spacing, 
moves the paper a single subdivision, or about din. 


Cardiff Lighting.—We aro sorry to see that, in spite 
of the power to control the whole of the electric light- 
ing installation which the Cardiff. Lighting Committee 
reluctantly gave Mr. Appelbee a short while since, the 
friction has not by any means ended. It is, however, this 
time not between the Lighting Committee and their engi- 
neer, but between various members of the staff. Last 
week, at the meeting of the Lighting Committee, the 
applications of five members of the staff for increased 
salaries were considered. In discussing the matter, Mr. 
Appelbee mentioned that the committee might be interested 
to know that fivo members of tho staff were seeking 
employment elsewhere. This brought forth the remark 
from the Chairman that until the whole of the old ataff 
had been cleared out they would not be able to do any- 
thing with the undertaking. Much surprise was, however, 
expressed when a letter was read from the mains superin- 
tendent, who was appointed only last June, also tendering 
his resignation. The committee questioned Mr. Appelbee 
on this matter, but however much he knew of the causes 
leading to the resignation he wisely left it to Mr. Illing- 
worth himeelf to make all explanations. This gentleman, 
who could not be found at that particular time, was 
examined by the committee on Friday last at a meeting 
held specially for that purpose. The reasons Mr. Illing- 
worth gave for his resignation appeared to be that 
he was greatly annoyed by the deputy engineer not 
allowing him to do his work in the way he thought beat. 
He had also made representations as to the faults in the 
mains, sub-stations, junction boxes, eto., but these had not 
been remedied, or only very tardily. In this way he could 
see that in the winter many breakdowns would occur, and 
his reputation would suffer. The men also who were 
under him were inclined to be slovenly, and would not do 
so much work as they should have done. The matter, 
however, on which the mains superintendent felt most 
strongly was the interference of the deputy engineer, and 
Alderman Ramedale remarked on this point that the 
agreement of Mr. Illingworth distinctly stated that Mr. 
Appelboe was his chief, and ho did not see why he should 
be interfered with by the deputy engineer in any shape or 
form. The agreement intimated that Mr. Appelbee was 
the only authority. In reply to the criticisms on the 
management, Mr. Appelbee said he took entire responsi- 
bility for the outdoor department, and Mr. Illingworth 
was only responsible to him. He had received no com- 
plaint of the design of the junction boxes, and in regard 
to the water in the stations the repairs were kept for the 
public works man to do, and he was on his holidays. 
There was no danger, and the water was easily kept down. 
The necessary switch gear for the distributing stations had 
been ordered, and there was no difficulty in having all that 
Mr. Illingworth proposed done by next winter. Mr. 
Appelbee further told the committee that they were 
responsible for the appointment of the deputy engineer. 
He had not recommended him, and did not do so then. 
The final outcome of the meeting was that Mr. Illingworth 
withdrew his resignation pending a general enquiry which 
the committee is to hold. | 
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THE PARIS EXHIBITION. 
[BY OUR OWN CORRESPONDENT. | 
(Continued from page 121.) 


The electric exhibit of Messrs. W. Lahmeyer and Co., 
of Frankfort-on-Main, consists of a 1,500-h.p. compound 
ateam-engine running at 94 revolutions per minute, and 
two dynamos, one for 1,000 kw. three-phase current at 
5,000 volts, the other for 400-kw. (maximum) at 500 volts ; 
both are coupled directly to the engine shaft. 

The three-phase generator is of the flywheel type—t.e., 
the field magnets are fixed on the periphery of the fly- 
wheel and the armature on a large frame, which completely 
oncloses the field magnete. The diameter of the rotating 
part is 5,800mm. (=16ft. 5jin.); the diameter of the 


and, consequently, of losa of energy in the coils. The pole- 
pieces are almost square, so as to reduce as much as 
possible the magnetic leakage. They are of solid wrought 
iron, thus giving a more substantial construction than 
laminated magnets, and rendering any resonance impossible 
when the machine is working in parallel with other 
machines. The eddy currents generated in the magnets 
help to prevent a “drive” on the machines by their damp- 
ing effect. Excessive heating of the machine is prevented 
by great attention to obtain correct dimensions of the air- 
space and a suitable form of slote in the tunnel-wound 
armature. Each coil is formed by a rectangular copper 
ribbon, the width of which is normal to the surface of the 
magnet. The insulation consists of By 20 wiring, 
the apace of the magnet is well utilised, and a deformation 


General View of Messrs, W. Lahmeyer and Co.'s Exhibit at Paris, 


centre of gravity of the rotating part, 4,730mm. 
(=15ft. 61in) ; the energy of the flywheel is 
1,018,000 kgm. (= 24,117,000 foot pounds). The 
speed variation during one revolution is one three- 
hundredth of the normal speed only. By this combination 
of dynamo and fly wheel it is claimed that the space required 
for the set is minimised, the material is almost entirely 
utilised, the magnetic leakage and the armature reaction 
are very small, and the ventilation is excellent and efficient. 
The flywheel consists of four pieces held together by bolts 
and wrought-iron rings. The magnets are of wrought iron, 
and are fixed by one wrought-iron bolt and one steady pin 
each, so that each magnet can easily be removed, rendering 
it unnecessary to dismantle the dynamo. The cross-section 
of the magnet is circular, so as to glve without an 

excessive pressure drop a minimum of the winding lengtt 


of the coil by the effect of the centrifugal force is practi 
cally obviated. The exciting current is generated by 
an exciter mounted on the same shaft as the main 
dynamo, giving 65 volte. The voltage of the three- 
phase generator is regulated by inserting resistance 
in the fields of the exciter, this arrangement doing 
away with the heavy resistances usually employed in the 
main circuit, so avoiding loss of energy and all risks of 
heating at the back of the switchboard. The armature is 
Stationary and consists of laminated iron, the segments 
of which are held together by bolts in a cast frame. Two 
end plates, reinforced by radial arms, render impossible 
any vibration of the frame, so that the machine runs almost 
without noise even at full load. The armature generates 
current at 5,000 volts between the outers, and is wound in 
micanite tubes which have been subjected to an insulation 
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resistance test at 10,000 volts. The tubes and the slots| the magnets. The short-circuit current is about 3.5, 
are of circular section. This secures a good insulation, and | or four times the current at full load for a constant 
at the same time the hysteresis and eddy-current losses in | excitation. The magnetisation of the iron is always beyond 
the teeth are minimised, The energy losses are as follows: | the bend of the curve. 


Method of Transport of Dynamo Frames, 


Power absorbed by armature copper......... 13,700 watts. | The method of arranging the measuring instruments is 
‘i si j " core......... 13,100 „ Pee by Messrs. W. Lahmeyer and Oo, Limited. 
ji $i d oy teeth......... 9,100 „ his arrangement excludes any possibility of an accident 
i 5 - , excitation......... 15,800 „ to anybody in proximity to tho instruments, as all readings 

are taken off a low-tension circuit. In each phase one of 
Total iieri 49,700 watts. ' the armature coils is separated from the others, and is 


LU, 


mil 
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New 


Croas-Section of Dynamo. 


The electric efficiency is therefore 95 3 per cent. at full load | connected with the primary windings of a special trars- 
(non-inductive). Special attention has been given to secure | former (ratio of windings, 1 : 1), the secondary windings of 
a mall drop in voltage between full and no load. It is | which are in series with the reat of the coils. All reacings 
about 6 per cent. for non-inductive load. This result is | are taken in the primary windings, the amperes in these 
attained by a strong magnetic field and high saturation of | being the same as in the machine. The voltmeter is 


> . 


488 
calibrated so as to give the voltage of the one coil multiplied 
by the number of coila, thus giving the voltage of the 
dynamo. This arrangement gives very exact readings, 
and the difference of the air-space at the different 
coils does not influence in any appreciable way the 
accuracy] of [the] readings. This arrangement has been 
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Section of Dynamo, 


THE ELECTRICAL ENGINEER, AUGUST 10, 1900. 


in 609 milled slots, which are insulated with mica. The 
armature is not banded in the ordinary way, but the con- 
ductors are secured by small brass strips, which are held 
on the periphery by pins. At the back end of the armature 
all connections are in a piece with the conductors, the bars 
having been bent on a special former, so that the number 


Section. 


applied to many machines built by Messrs. W. | of sweated joints is reduced to a minimum. The method 


Lahmeyer and Co., Limited, and has given entire satisfac- 
tion. The shaft of the combined set is made in three 
pieces coupled together by ordinary flanged couplings. 
The exciter armaturo is wound on the end of the shaft 
which extends beyond the extreme bearing on the three- 
hase side of the set. The exciter fields are bolted to a 
racket fitted to the pedestal. 


Arrangement of Circults, 


As we have seen above, a direct-current dynamo is 

upled to the engine shaft on the other side. This dynamo 

built for a normal capacity of 400 kw. at 500 volts and 

evolutions per minute. The dynamo is of the multi- 

type. The yoke consists of two semi-circular parts, on 

Bd 12 cast-steel poles are held, each by two iron bolts. 
A 


les and 5 are cast in one piece. The arma- 
tare of the dru 


* 


of fixing the winding by these strips facilitates removal of 
a damaged bar. The commutator is built up of cold-drawn 
copper segments with mica insulation. The brash connec- 
tions are fixed on an I-shaped ring, and are well insulated by 
ambroine. All screws of the brush-holder which can possibly 
be got at from the outside are protected by caps of the same 
material. This machine has been designed for traction 
work, and is specially adapted for severe overloads and 
sudden variations of the load without sparking of the 
commutator. Even at 440 volts—the pressure used at the 
Exhibition—no rocking of the brushes is necessary. The 
diameter of the armature is 1,400mm. («about 55in.), its 
length 400mm. (= wc d At full load and 530 volts the 
mechanical and electrical efficiency is 95:2 per cent. The 
power absorbed by the armature copper is 2 per cent., by 
the excitation 1:5 per cent. There is very little heating, 
the rise in 5 being only 50deg. C. for the 
armature iron and 25deg. C. for the induction coils. The 
saturation of the iron is such as to give (at constant excita- 
tion) a difference in voltage of 10 per cent. only between 
full and no load. For starting the engine the following 
arrangement has been devised. A toothed disc has been 
placed on the shaft, which is engaged by a small pinion 
driven by a 7-h.p. motor (220 volts, 700 revolutions). 
This switch pinion disengages itself automatically as soon 
as the machine is started. 

The steam-engine was supplied by the Maschinen- 
baugesellschaft, Nürnberg. ie is a vertical two-crank 
engine, and develops 1,700 i.h.p., or 1,500 effective horse- 
power, at 10 atmospheres (1471b. per square inch) The 
engine is provided with a jet condenser. It is bolted to a 
bed-plate which consists of two parts. Each part is cast 
in one piece with two bearings. The shaft has a coupling 
at both ends for connection with the dynamos. The 
diameter of the high-pressure cylinder is 865mm. 
(=34,,in.), and that of the low-pressure cylinder 
1,550mm. (=53tin.), with a stroke of 1, 100mm. 


m type, and is bar wound in two layers | (=43,,in.). The two air-pumps are driven from the 
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connecting rod by means of a beam with a diameter of 
670mm. (= 26%in.), and a stroke of 350mm. (= 184in.). 
The approximate weights are as follows: steam-engine, 
120 tons; three-phase dynamo, 124 tons; direct-current 
dynamo, 31 tons—total weight, 275 tons. 

At tho Exhibition the oil is supplied by the Vacuum Oil 
Company, of New York. A serious difficulty was expe- 
rienced for tho transportation of the three-phase dynamo 
frames, The way in which this difficulty has been over- 
come is graphically illustrated on the annexed figure. In 
consequence of the high pressure at which current is 
generated in the three-phase machine, many very distant 
points in the Exhibition are illuminated by its agency—for 
instance, the Alexander Bridge and the main portal of the 
Exhibition. 

(To be continued. ) 


THE EVOLUTION OF SWITCH GEARS FOR HIGH- 
PRESSURE ALTERNATING CORRENTS. 
BY W. E. WARRILOW. 
INTRODUCTION. 


The equipment of an alternating-current station with an 
efficient switching apparatus is a most important problem, 
and when com with the continuous-current system, 
the importance is greatly increased by reason of the higher 
pressures employed, and consequently the difficulties 
. encountered in the provision of effective means of quench- 
ing arcs in fuses and switches. A glance at the develop- 
ment of the high-pressure switch gear will no doubt prove 
of some interest, not so much on the grounds that anything 
new will be said on the subject (except, perhaps, in dealing 
with the later types) but that a collecting together of 
the various forms of gear employed will afford excellent 
opportunities of comparison, and illustrate the many 

vances in construction. The rapidity of these advances 
may be said to have brought about a distinct revolution 
when compared with the progress of other mechanical 
apparatus, and when a look is taken at the later types of 
gear, it is hardly possible to credit the statement that the 
older examples were in use within such recent times. 

In the early days of alternating-current supply, the 
attention of electrical engineers was A ie entirely devoted 
to the perfection of the generator and its engine, the switch- 
board problem being considered of a simpler nature. It 
was accordingly constructed on the most primitive scale. 
When compared to the dynamo, and considering the 
demands made upon it, the wonder is that more accidents 
and burn outs” did not occur. However, since the con- 
struction of dynamos and engines has more or less settled 
down to standard direct-coupled types, the controlling 
apparatus has received a greater amount of attention in 
proportion to its importance, with corresponding excellent 
results. One of the questions which an engineer of a few 
years ago had to answer was, What form shall the switch 
goar take 1—i.6., there were two distinct types open to his 

oice : 


1. The isolated gear, generally consisting of a panel or 
pillar placed (either on a gallery or the floor) opposite 
each machine to which it was connected. 

2. The collected gear, in which all the apparatus was 
concentrated into a comparatively small space. 


Each had their adherents, and the advantages or other 
wise of each were as follows : 


For the isolated gear it was said that, in case of pro- 
longed arcs and the setting fire to a panel, the disaster was 
confined to the apparatus controlling one machine, the 
other unite being unaffected thermally, if not electrically. 
In handling the connections which had been made “ dead,” 
there was no possibility of coming in contact with other 
“live” panels. Against the same gear it was urged that 
parallel running was rendered difficult by reason of the 
distance separating the panels; that in case a number of 
machines were running greater attendance was necessary ; 
and that the scattered nature of the gear did not lend 
itself in any way to the ornamental appearance of the 
station. For the collected gear it was said that small 


space was occupied, parallel! running was rendered more 
simple, less attendance was necessary, and when neatly 
arranged the apparatus presented an ornamental appear- 
ance, and added greatly to the ensemble of a station. 
Against this class of gear it was said that, in case 
of fire, the accident was liable to affect the entire 
supply in consequence of the destruction of the 
whole board, or the rendering necessary of the shutting 
down in order that the fire might be extinguished ; that 
the connections at the back of the board presented a 
veritable death-trap to the electrician, who, though pro- 
tected with rubber gloves on the hands, might stumble 
against the terminals when working with bare arms, and, 
in the case of double-pole boards, come to grief. The 
danger of handling these connections becomes still more 
evident when it is considered that though the electrician 
would have made dead the panel on which to work, the 
proximity of “live” contacts greatly increased the possi- 
bilities of accidents. | 

In spite of the apparent advantages of the isolated gear 
(on the ground that the supply was less liable to serious 
interruption), it has developed up to a certain point and 
gone no further. This is due, not so much to its unsightli- 
ness (as it has been made very ornamental), but to the fact 
that the collected gear possesses more marked advantages, 
and can be made to meet all the requirements of the 
alternating-current engineer. The most important develop- 
ments have taken place with this form of apparatus, and so 
satisfactory have they proved that the concentrated gear 
may be said to have come to stay. 

It will be seen that the engineer had no mean problem 
to solve in the provision of a good switchboard for his 
station in E ire gone by. His choice of apparatus was 
very limited, and the conditions to be fulfilled so important, 
that in some cases the board was designed by the engineer 
to meet his own special requirements. However be the 
arrangement of the gear of the isolated or collected class, 
the switchboard consists essentially of two distinct yet 
inseparable forms of gear—that dealing with. the high- 
pressure alternating currente, and that controlling che 
low-pressure or exciter currente. The former is by far 
the more important of the two, and has presented 
enormous difficulties in the way of construction, and the 
latter has proved of equal importance almost, save that 


more information has been to hand, consequently the 
difficulties have been more readily overcome. 


The high- 
pressure portion of the gear will consist of panels con- 
taining fusing, switching, and recording apparatus for a 
certain number of dynamos and circuite, also the syr- 
chronising and pressure recording instruments. The low- 
pressure section will be fitted with switch ammeter and 
rheostat for dealing with the currente from the exciter to 
the alternator field. 

The development of these various types of gear has not 
taken place with any degree of uniformity, so that the 
improved examples of each type seldom found their way 
to any one switchboard. The means of controlling the 
exciter currente on a board might be of a most effective 
nature, but the high-pressure circuits would be dealt 
with by dangerous and inefficient apparatus, or the 
opposite might be the case. It is not until quite 
recently that sfficient apparatus of both sections have 
been combined on one switchboard. In dealing with 
the evolution of high-pressure switch gears, it will be 
necessary to describe well-known types of apparatus, so 
that nothing particularly new may be looked for in the 
following lines; but the principal object aimed at will be 
an illustration of the progress made, and the degrees of 
safety or efficiency heretofore unattained or unattempted 
which have been reached. Comparison is the only method 
available in such a description, so that when the accounta 


of the earlier examples of gear are perused, they must be 


taken as necessary to the object in view rather than as 
illustrations of apparatus hitherto undescribed. The practice 
of American and Continental engineers will not be dealt 
witb, as it can be said with truth that their designs have 
had no marked effect on the manufactures of electrical 
engineers in this country. Moreover, the subject in hand 
will occupy quite sufficiont space without discussing the 
work of engineers in other countries, whose labours alone 


Ne 
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would fill a large volume if considered apart from the work 
of others. 

. The descriptions following will apply to apparatus used 
in connection with switchboards for dealing with currents 
at 2,000 volts pressure, as this voltage has been most 
commonly adopted in this country, consequently a greater 
amount of information is available concerning gears con- 
trolling it. Extra high-pressure stations, however, do exist, 
but as the difference in arrangement is mostly one of 
lasulation, the few examples extant will be considered as 
having no direct bearing on the subject. The drawings 
are diagrammatic solely, and do not necessarily represent 
preciae details of construction, as they are given to illustrate 
the principle of the apparatus described. The leading types 
of switchboard will be dealt with, and the accounts of each 
will include the high and low pressure gears, as if the 
description of each section be kept separate, the main object 
of illustrating the growth of the complete gear will be 
defeated ; moreover, if both are considered together, the 
statement made above, that the progress of each has not 
been uniform, will be borne out. 


(To be continued. ) 


SOME NOVEL INVENTIONS OF NIKOLA TESLA, 
BY J, WRIGHT. 


Most members of the electrical profession asscciate the 
name of Nikola Tesla with high-frequency and high-potential 
currents, and few are acquainted with the fact that he has 
also invented several novelties for use in other branches 
of the profession. It is of some of these extraneous pro- 
ductions that I purpose treating in the course of this paper. 


Fie. 1. 


The first item consists of an electrolytic meter, the 
principle underlying the action of which is as follows: A 
conductor is immersed in a metallic solution, and the current 
to be measured is passed through it. The action of the 
current in passing is to remove from or deposit on the 
conductor a certain quantity of metal, and by so doing 
alter the electrical resistance of the conductor, which can 
thus, if necessary, be caused to register automatically when 
the current passing rises above or falls below certain limits. 
Fig. 1 is a diagrammatic view of the apparatus. A is the 
glass containing tube of cylindrical form, sealed at each end 
by an insulating and watertight plug, BC, through which 
pass the leading-in wires; ab are the active conductors of 
the apparatus. They are placed parallel to ono another 
throughout the length of the tube, A, and are connected 
in series through a resistance, D, with the generator, E, 
and energy-consuming circuits, F, in such a manner that 
there is an equal difference of potential between them 
throughout their whole length. | 

Under the conditions described above a current passin 
through a and b will establish a difference of potenti 
between them proportional to the current strength. This 
gives rise to a leakage between them which is proportional 
to the potential difference, and therefore to the strength of 
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the current passing through the conductors. Again, owing 
to the fact chat there is a constant difference of potential 
between the two conductors throughout their entire length, 
the current density through the electrolyte will also be 
uniform, and as a natural consequence the metal will be 
removed at a uniform rate from one conductor and deposited 
at an equal rate on the opposite one, thus causing an altera- 
tion in their electrical resistances proportional to the 
strength of the current passing through them, from which 
given quantity the value of the latter can be readily ascer- 
tained—in the first instance by experiment, and in the second 
by comparison. It will be seen that this apparatus is 
somewhat similar in principle to that of Edison, with this 
difference—that the results depend in one case on electrical 
resistance, and in the other on actual weight. 

The modus operandi of the apparatus is as follows: The 
two conductors, a and b, are first accurately gauged and 
measured for resistance, the results being carefully noted. 
A fixed current is then passed through the instrument for 
a certain time, and the respective diminution and increase 
in the resistance of a and b is then ascertained. From the 
facts thus gathered a constant is obtained whereby the 
instrument is rendered capable of accurately recording any 
succeeding currents which may traverse the active con- 
ductors, a and ö. A test of its accuracy is provided by 
the separate measurement of the two conductors, when the 

in in the resistance of one should equal the simultaneous 
5 in the other, or, as a further proof, the resistance of 
the two conductors measured in series with the resistance, 
D, should be a constant quantity. It is hardly necessary 
to mention that at certain intervals the direction of the 
current in the two conductors, a and 5, must be reversed 
in order to equalise the metallic reduction and deposition 
respectively. The advantages appertaining to this form of 
meter are obvious: The readings can be made directly by 
means of an ohmmeter ; the whole of the current may be 
passed through it provided that the gauge of the two wires, 
a and b, be sufficiently large, thus rendering the use of 
shunts and attendant inaccuracies unnecessary. The accu- 
racy of the instrument is not impaired to any appreciable 
extent by temperature variations. Above all, it is a cheap 


form of apparatus for the purpose. 
The ini: inventions with which I purpose dealing are 


Fic. 2. 


Fic, 3. 


those involved in the manufacture of dynamo commutators 
and brushes, in which sparking is redaced to a minimum or 
even rendered impossible. Bovices for the reduction of 
this gonerally necessary evil were no doubt suggested to 
Mr. Tesla by his marked antipathy to commutators of any 
description, brought to light by a consideration of his 
commatatorless motors. Fig. 2, which is a diagram of an 
anti-sparking brush device designed by him, will help to 
explain its principle. A is the end view of an ordinary 
continuous-current dynamo commutator, B being the brush, 
which is divided into three principal parta: a, the metallic 
brush, as usual; ò, a plate of mica or other suitable insu- 
lating material, such as asbestos paper; and c, a flexible 
spring, which regulates the pressure of 5b, and is governed 
by the set screw, d. The principle of the device will no 
doubt be understood from ite construction. The formation 
of an arc or spark between the brush, a, 4nd the commu- 
tator segment which is just leaving it is prevented by the 
contact made between the insulating strip, ö, and the 
corresponding insulating material of the commutator. In 
some forms of this brush two separate strips of ee 
material have been introduced at 0, instead of one, wi 
advantage. 

In another device designed with the same object in 
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view—viz., the elimination of sparking between com- 
mutator segments and collectors—both apparatus take the 
form of discs with their faces well surfaced revolving 
accurately against one another. Fig. 3 is a diagrammatic 
end view of the commutator disc of one of these devices. 
A is the dynamo shaft; B and C are the metallic sectors; 
D and E the corresponding sectors of insulating material, 
this being only a simple two-part commutator. The whole 
surface of the disc in Fig. 3 is accurately faced and 
smoothed, so that both metallic and insulating sectors are 
flush with one another. The collector disc is the facsimile 
of that shown in Fig. 3, but is not keyed to the shaft of 


the dynamo. 


Fic. 4. 


A.general idea of the complete apparatus may be gained 
by a study of Fig. 4, which represents a longitudinal 
section of the commutator, A, and B, the collector; a a 
represent two metallic and b b two insulating sectors; cc 
are insulating rings which surround the outside edges of 
the sectors, and prevent a dissolution of partnership on the 
ground of centrifugal force; C is the dynamo shaft, 
through the tubular extremity of which are brought the 
wires from the armature coils; d is an insulating collar 
placed between the sectors and the sbaft to prevent contact, 
and revolving with the latter; ¢ is a similar insulating 
sleeve for the collector, and the dynamo shaft revolves 
inside it; a eap, f, is screwed on the end of this movable 
sleeve, and the pressure of a set screw, g, on the end of a 
atiff steel spring, I;, serves to maintain good surface contact, 
between the commutator and collector surfaces; D is a 
quadrant for adjustment with a aet screw, j, which takes 
the place of the ordinary brush-rocker, and serves to set 
the angle of the collectors. The advantages of this form 
of dynamo commutation will also be readily seen. The 
short-circuiting interval is reduced to a minimum by the 
simultaneous “make” and “break” of the sectors, which 
decus sparking, besides increasing the efficiency of the 
machine. 


In another form of the same device a liquid—mercury, 
to wit—takes the place of the solid metallic sectors, The 
two discs are built completely of insulating material in this 
caso, and in place of the solid metallic sectors cavities are 
left in their faces. The terminals of the collector end in 
airtight spring plungers or buffers, which serve to regulate 
the e of the mercury under the action of centrifugal 
force, and also to ensure a good contact between it and the 
terminal screws. In both forms the insulating blocks should 
be constructed of some durable material, such as glass or 
marble, whilst in the solid form the efficiency and durability 
may be augmented by facing the edges of the metal 
segments, between which the major portion of the sparking 
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would tend to take place with some durable conducting 
material, such as platinum. 

In the course of his electrical research, Tesla has not 
failed to study the subject of thermo and as a 
result he constructed one or two rather ingenious forms of 
thermomagnetic motor, which are, however, for obvious 
reasons, still in an e mental stage. They are founded - 
on the fact proved by Dr. William Gilbert at the beginning 
of the seventeenth century, that a magnet or lodestone 
when heated to redness is deprived of its magnetism. The 
principle underlying the device is illustrated in Fig. 5, in 
which A is a standard or support carrying a magnet, 
B, permanent or otherwise. C is an armature of the latter, 
forming the bob of a pendulum rod, D, supported above ; 
E is a spiral spring which comes into play when the 
armature is demagnetised; F is a gas-burner or other 
suitable source of heat; and G is a wheel and connecting 
rod by which the power is converted into the ordinary 
form of rotary motion. Its action is as follows: The 
armature, C, isin the first instance attracted by the magnet 
against the tension of the spring, E. On heating C by 
means of the burner, F, it loses its magnetism and is drawn 
back by the spring out of the flame. On cooling, the 
magnetism again comes into play, and the armature 
returns to its original position, to be again heated, and so 
it on, the motion being of necessity somewhat slow. 

here are several modifications of this motor, all working 
on the same main principle. In one the core of the electro- 
magnet is made movable, and takes the place of the 
swinging armature, C, which is fixed. To the end of the 


| magnet core it attached a shield, which, when the armature 


loses its magnetism and thó core is drawn back by the 
spring in consequence, comes between the armature and 
the flame, and allows the former to cool by intercepting the 


Fia. 6. 


heat rays. In another form the armature rocks over the 
two pole-faces of a permanent horseshoe magnet spanned 
by a sheet-iron keeper, which latter is heated by a burner 
Msg tap valve is controlled by the rocking armature 
itself. 

A study of the reverse of these conditions also led Mr. 
Tesla to construct a pyro-magnetic generator based on the 
undermentioned laws: Electricity, or electrical energy, is 
developed in any conducting body by subjecting such body 
to a varying magnetic influence. The magnetic properties 
of iron or other magnetic material may be partially or 
entirely destroyed or caused to Appen by raising it to 
a certain temperature, but restored and caused to reappear 
by again lowering its temperature to a certain degree.” 

8 apparsu for practically applying these laws is 
represented diagrammatically in Fig. 6. is a permanent 
magnet, the poles of which are bridged across by a casing 
containing a number of iron tubes, B. Round this com- 
pound bridging-piece are wound the collecting eoils, C and 
D, which serve to collect the current generated. E is a 
closed furnace surrounding the central portion of the 
bridging-piece, and surmounted by a boiler, F, the steam 
generated in which is conveyed to the tubes, B, in the 
bridging-piece by the pipe, G. H is the water-supply pipe, 
and the exhaust. The admission of steam is regulated by 
a valve, K, under the control of the et, A. : 

From the several inventions dealt with above, it will be 
seen that Mr. Tesla has not confined his labours solely to 
the field of high frequencies. | 


. 
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THE VERBAND DEUTSCHER ELEKTROTECHNIKER. 


KIGHTH ANNUAL MEETING AT KIEL. 
[BY OUR OWN CORRESPONDENT. | 
(Continued from page 118.) 


Another interesting paper read was that by Prof. Dr. 
Wedding, who described a new form of arc lamp called the 
Bremer, after Hugo Bremer, of Neheim, its introducer. 
According to the figures obtained by Prof. Wedding as the 
outcome of practical experiments with the lamp, it would 
seem to combine simplicity of construction and regulation 
with high efficiency. It is not my intention at present, 
however, to discuss the paper at any length, though it may 
be mentioned that the higher efficiency claimed over that 
possessed by the ordinary type of arc lamp is obtained by 
incorporating a larger proportion of non-conducting metallic 
salte, such as calcium, silicium, or magnesium, with the 
carbon used in the lamp, thus ensuring a better diffusion of 
the light. The figures given by the professor showed 
that a continuous-current arc lamp of the Bremer type 
taking 12 amperes at 45 volts terminal potential consumed 
only 013 of a watt per candle-power of light obtained, 
while an alternating-current arc lamp of the same ty 
taking 53 amperes consumed about half a watt per candle 
with the arc exposed. Prof. Wedding thinks it possible, 
however, to reduce the latter figure to that obtained with 
the continuous-current arc. The consumption of carbon by 
the new lamp is about double that which takes place in the 
ordinary type, but, in contrast to the blue-violet light yielded 
by the ordinary are, the Bremer yields a light rich in orange 
and yollow-green rays. The lamp has four carbon pencils, 
between which the arc is formed. These pencils or rods 
are placed in pairs at an angle to each other. In order to 
form the arc ono of the pairs of carbons is pulled away 
from the other by an electromagnet. As the carbon is 
consumed, the length of the arc is automatically regulated 
by the weight of the carbons and auxiliary weights attached 
to the same, thus obviating the necessity for any special 
mechanism. It is claimed that the Beamer type of 
lamp may be made to yield three times the volume 
of light given by an ordinary arc lamp with the same con- 
sumption of energy. This is, of course, a great feature in 
its favour, but it remains to be seen what actual success 
will be obtained by the new lamp. For the present it may 
be regarded as still in an experimental stage. The 
consumption of carbon compared with that consumed by 


the ordinary type of lamp is a serious drawback to its 
ultimate success on the market, but this may be overcome 


as mggertod by Prof. Wedding. At any rate, the fact 
must be faced that the tendency of recent improvements 
in connection with arc lamps has been in the direction of 
retarding the consumption of carbon, and the long-burning 
qualities obtained must, therefore, be looked upon as 
5 and not secondary to the success of any new 
amp. 

A slight digression may now be made in order to give 
some interesting particulars relative to the employment of 
electricity in the German navy, which are contained amongst 
the printed matter distributed to those who took part in 
the meeting. From this source it appears that until the 
year 1890 electricity was only generally employed in the 
German navy for lighting the interior of the ships and for 
searchlights. It was first towards the middle of the year 
1890 that electricity was extensively employed for power 
purposes in the German navy, when the eoast defence 
vessel “ Aegir was provided with a comprehensive elec- 
trical equipment. The installation included nine primary 
generators designed to yield a terminal potential of 
120 volts. Of these machines three had an output of 
48 kw. each, and were driven by steam-engines, while the 
remaining eix each had an output of 33 kw., being driven 
in pairs by three steam-turbines, Since first installed this 
primary plant has undergone some modification, con- 
sisting now of six units in all—viz., three steam turbo- 
dynamos of 48 kw. capacity each for working. the gun 
turrets, and three steam dynamos for lighting and.general 
power purposes. The plant is not all situated in ohe part 
of the ship, but in two different compartments, one of 


greater 
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which is in the stern of the vessel Each of the 48-kw. 
dynamos is of the multipolar compound-wound type, 
having six poles. The shunt winding consiste of copper 
wire 2 9mm. in diameter, and is connected in series with a 
regulating resistance. The series winding consists of three 
layers of insulated copper strip, and is excited by thé 
whole of the current flowing through the external circuit. 
The armature possesses 240 coils of copper wire 5'6mm. | 
in diameter in two layers, while the commutator has 
a corresponding number of segments made of hard 
bronze from which the current is collected by means 
of copper brushes. Each of the three machines may 
be simultaneously employed for lighting and power 
purposes, The three turrets are each worked by a 
series-wound motor, which transmits ita motion to the 
roller base of the turret by means of worm and toothed- 
wheel gearing, the motor obtaining ite driving current from 
one of the compound-wound steam tarbo-generators, which 
latter have also been successfully employed as auxiliaries 
to the other steam-driven sets for lighting purposes, and 
experimentally for supplying energy to the steering 
apparatus. The five ammunition hoists on board are 
calculated to lift an aggregate weight of 1,323lb. in 20 
seconds to a height o alt, Each of the shunt-wound 
motors which work these hoists has an output of 6 h.p. 
when running at 800 revolutions and consuming 50 amperes 
of current at 120 volts terminal pressure. The power for 
driving the steering gear on board the Aegir“ is provided 
by two shunt-wound motors connected in parallel, which run 
in 5 directions to each other. When both are running 
at their normal speed namely, 500 revolutions per minute 
—the toothed gear wheels revolve without actuating the 
rudder shaft. If, however, the speeds of the motors be 
varied relatively, this shaft is then turned in the direction 
of the quicker-running motor. By means of worm and 
toothed gearing this motion is finally transmitted to the 
rudder. The relative variation of the speed of the motors 
is accomplished through the steering wheels, the conductors 
to which are arranged in parallel with the shunt winding 
of the motors. At both sides of the centre position of 
the steering wheel three contaets are provided, over which 
an insulated contact arm, firmly attached to the hand lever, 
alides. These two sets of three contacts each correspond 
to three different speeds of the rudder shaft in the one or 
other direction. Moreover, the apparatus is so arranged 
that a turn of the steering wheel towards the right corre- 
aponds to a turn of the rudder to starboard, and vice versd. 

he rudder may be turned through its extreme limit of 
action in 30 seconds. Mounted near the steering wheels 
are the instruments which indicate the position of the 
helm. These are nothing more nor less than voltmeters 
provided with a acale corresponding to the different angles 
of the rudder instead of volt divisions. The variation of 
pressure, which causes a deflection of the pointers towards 
starboard or port, is effected by a graduated resistance, 
whose sliding contact is connected to a pulley. In order 
to prevent an unintentional movement of the rudder, a 
regulator is attached to the rudder shaft, which auto- 
matically admits a flow of current through the shunt 
winding of the quicker-running motor, thereby equalising 
the speeds of the two motors. The capstan on board the 
“Aegir” is likewise electrically driven, a series-wound 
motor of 15 hp. when running at 500 revolutions per 
minute pene employed for the purpose. The gear for 
shipping and unshipping the boats is also electrically 
worked. Further, the windlasses used for raising 
the anchors are driven by shunt-wound motors, 
which, with 120 volts terminal pressure, a speed of 
1,000 revolutions per minute, and taking from 25} kw. 
to 58 kw., are each capable of developing from 30 h.p. to 
45 h.p. For starting and controlling these motors a large 
resistance is placed near the anchors, while a smaller one 
is provided in the exciting circuits. There are also on 
board 10 electrically-driven ventilating fans. These are 
nearly always running, being of neat appearance, and 
needing very little attention. The repairing tools on 
board, such as lathes, boring machines, etc., are likewise 
motor-driven, besides which the generating plant supplies 
current for the searchlighte, shiplighting, and various 
signalling apparatus, ete.—in fact, it may be said that elec- 
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tricity is utilised on board tho “ Aegir for almost every 
pu which admits of its application. E 

aluable experience has been gained from the electrical 
installation on board: the Aegir,” and this has not been 
lost on the powers that be. For instance, anchor wind- 
lasses are no longer provided with electrical means of 
driving in.the German navy, steam having proved more 
suited to this particular purpose, since the motors when 
loosening the anchors from the ground absorbed so much 
energy that a single primary generator was unable to 
furnish the requisite current, and el running did not 
seem advisable on account of the involved danger of 
reversing the poles of the compound-wound machines. 
The experience gained on the Aegir has also proved of 
gervice in.other directions. : 

One consequence of the increased use found for electrical 
energy has been that tho pressure of the primary current 
generated has increased. Formerly when searchlights 
were responsible for the bulk of the energy consumed, the 
paan were wound to give 65 volts terminal pressure. 

o the newer ships of the line in the German navy a 
pressure of 75 volts is generated, while upon the newer 
cruisers a uniform pressure of 110 volts has been adopted. 

The battleships of the “ Kaiser” class now building are 
to be provided with generating plant consisting of four 
shunt-wound machines of 60 kw. output each. The interior 
lighting of each of these ships will require from 35 kw. to 
40 kw., while the five searchlights with which each is 
equipped will absorb another 45 kw. to 50 kw. What 
energy remains for disposal is to be utilised for drivin 
ventilating fans, ammunition hoists, gun turrets, and sal 
hoists, etc. Besides the poney genon, the ships of 
the above-mentioned class are to be provided with accumu- 
lators for supplying current to eertain of the ship's appa- 
ratus. Tho batteries will be worked in parallel with the 
primary generators if required, to which they act as a 
reserve, being of sufficient capacity to supply the signal 
lamps and ship’s lights for a long time in case the main 
source of supply should fail. In part the new ships will 
be provided each with three batteries of accumulators, of 
which one will remain in parallel with the primary gene- 
ratora for service at a moment's notice in case of necessity, 
while the other two will supply at a lower pressure 
(55 volts) to the ship's telegraphs, ete. One of the latter 
batteries will be charged as the other is discharged. 

I have by no means exhausted the source of information 
already mentioned, but the above notes should give some 
idea of the extent to which electricity is usefully applied 
in the German navy. That attention should be drawn to 
the matter is all the more necessary having regard to the 
obsolete methods of hoisting ammunition, ete., still pre- 
vailing in our own navy, upon the protection of which our 
very existence as a nation is admitted to depend. Individual 
instances of good progress in this direction may be pointed 
to, but, as a whole, our navy is woefully behind the times 
in matters of detail and consequent moment. In the course 
of an excellent series of articles describing the manoeuvres 
recently completed from the vantage point of one of our 
more modern cruisers, Mr. H. W. Wilson asks some ve 
pertinent questions in the Daily Muil. Speaking of shell 
hoista,” he says: Tbe bugle's fierce note is heard, caught 
up and re-echoed by other bugles in other parts of the ship. 
Then follows the snapping and clicking of breech-blocks 
opening and shutting, and all the elaborate mimicry of a 
furious battle. But if this were the ‘real thing,’ would not 
these two forecastle guns before us be hard put to it to 
keep up the supply of ammunition? The 100lb. shells, 
the heavy brass cartridge cases, with their 15ʃb. of cordite, 
have to be hoisted by four men a height of 42ft. from the 

zine in the sweltering bowels of the ship below to the 
cool daylight of the upper deck. Other navies harness 
electricity or hydraulics to do such work; our fleet will 
have none of these agents, alleging their liability to break- 
down. Years ago I saw in French and Italian cruisers 
projectiles and charges whipped up by the half-dozen by 
such instrumentality. Is thers not risk in our fleet-—even 
in our best and newest ships—of our fire being too slow ? 


Aud in speaking thus, I am only reflecting the sentiments |. 


of certain officers on board.” Further comment is needless. 
pus (Te be continued.) 


LOSSES IN SMALL LIGHTING PLANTS.* 
BY B. V. SWENSON AND A. W. RICHTER, 


The history of the development of electric lighting shows 
that the splendid advancement which has been made in the 
economical production of electric current is due largely to 
careful and scientific tests of electric plants and apparatus 
which have been made from time to time. 

The complete commercial test when properly planned 
and executed will demonstrate the exact conditions under 
which a plant is operating, showing the losses which occur 
in the various parts of the system. By a proper interpre- 
tation of the test all losses may be located, and means may 
then be devised for improving the efficiency of the plant. 
The report of such a test should be arranged in a simple, 
straightforward manner, and should contain all essential 
data. A brief description of the test should be given, and 
the results and conclusions should be plainly and logically 
set forth. 

Large plants have been tested more frequently than 
smaller ones, but in a general way these tests have also 
been of advantage to the smaller plants, as they have 
shown where machinery and other apparatus were faulty 
or uneconomical, the result being that manufacturers have 
improved their product very materially. 

In consequence of this, some of the apparatus, as, for 
example, the steam-engine, has been so perfected that but 
little improvement in its efficiency is possible. Again, 
various station appliances, both mechanical and electrical, 
have been devised for increasing the station output and 
efficiency. 

When such testa have been made, they have usually 
brought forth excellent results. Small lighting plants, 
however, have suffered in this particular, the reason being 
largely the lack of a full appreciation of the value of such 
tests. Then, too, it very often happens that the manage- 
ment realises that improvements might be made and yet 
is not aware of the fact that, by means of a scientific 
investigation of a thoroughly practical nature, one can 
determine just where improvements can best be made. 

In a large number of cases, small plants, as well as large 
ones, would be greatly benefited by a pee test, if 
properly conducted and interpreted. This is especially 
true of some of the earlier plants, containing machinery 
and apparatus which, although the very best at the time 
of installation, is now almost or entirely out of date. 

Very frequently in a case of this kind a test wlll demon- 
strate that it would be a good investment to “scrap” 
certain apparatus and to replace with new and more 
modern equipment. Indeed, it many times occurs that 
the saving made in one or two years will more than pay 
the cost of making the change. | 

It must not be understood in this connection that the 
writers are condemning old apparatus in general and 
advocating its replacement with new equipment in all cases. 
Far from it, for it very frequently occurs that apparatus 
which has been installed for a number of years will, with 
certain changes, still serve economically and well. Instances 
have come to the attention of the writers in which entire 
new equipment has been advocated, but where, by a proper 
remodelling of the plant, probably replacing some equip- 
ment with new and rearranging the plant in general, it may 
be operated practically as economically as with new equip- 
ment, and with far less expenditure of capital. 

In order to illustrate the importance of what has been 
said, the results are given of one of the tests recently made 
by the writers in this immediate 3 

The plant in question is a combined lighting and pump- 
ing station. The boiler-room contains two return tubular 
boilers, each of 43-h.p. capacity. The feed water was 
taken from the main and through an open exhaust. 
heater before entering the boilers. The engine-room con- 
tains a 125-h.p. Ideal engine, directly belted to a 90-kw. 
2,200-volt Westinghouse alternator. The switchboard is 
arranged to control two single-phase feeders, each of 45 kw. 
capacity. The pump-house contains two duplex Deane 


* Paper read before the North-Western Electrical Association 
ab Waupaca, Wis,, June 27, 1900, and reproduced in the Western 
Electrician. Sus 5 
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mps, each of which (at the ordinary speed of operation) 

as a capacity of 400,000 gallons in 24 hours. 

Time will not permit of a detailed description of such a 
test, neither does it come within the scope of this paper, 
but a few of the general results obtained may be of interest. 
The object of the test was to determine tho efficiencies of 
the plant and all thereof under actual operating con- 
ditions, and to decide upon what changes, if any, were 
advisable. 

The coal was weighed as it was brought into the boiler- 
house ; the water was pumped into two weighing tanks, so 
arranged that one could be filled while the other was being 
emptied. Calorimeter tests at boilers and engine were 
taken every hour; all other boiler-room readings were 
taken at half-hour intervals. Indicator cards at the engine 
and all engine and switchboard readings were taken every 
10 minutes. In the pump house all readings were taken at 
15-minute intervals. 

The station was operated under ordinary working con- 

ditions. Boiler No. 1 was started at 2.15 p.m., and at 
3.15 p.m. one of the city pumps was started. Boiler No. 2 
was fired up at 4.5 p.m., and the city pump was stopped at 
5.31 p.m., after which there was an entire stoppage until 
five minutes of six, when the lighting engine and alternator 
were started. The arc circuit was thrown on at 7.28 p.m. 
and stopped at 12 midnight. The whole plant was shut 
down at 1.15 a.m. 
All instruments used were carefully calibrated in the 
laboratories of the University of Wisconsin, both before 
and after the test. The data were taken by the writers, 
with the assistance of two students of the university, and 
entirely independent of the station employés. Some of 
the results of the test follow : 


Steam pressure, pounas dah Vales eei —— a 72:9 
Draught gauge. inches of water 8 0:376 
Escaping gas, degrees Fahrenheit ........................ 407 
Feed water, degrees Fahrenheit ...................- . 136 
Rind of 008] «is ðͤ ai Indiana block 
Total coal consumed, pound... .. . . 3.334 
Dry coal consumed, pounds .. . . . oeoa sees = 3,275 
Refuse, pounds / ERUNT Ud VELO, sence — 390 
fuse, % MA ˙· m RN AUR ͤ VeL WERE CCS 11:5 
Flue gases—Carbon dioxide, per cent. . 6:67 
gen, per obbt. ... sos or ee rer 13°43 
Quality of steam, per con. . . . . ss 98:5 
Total weight of water used, pound. . . e 19,219 
Total water evaporated, dry steam, pounds — 18,950 
Evaporation per pound of fuel, actual pounds ......... 5:79 
Evaporation same from and ab 212deg. F. . .. 6°45 
Evaporation same of combustible, actual, pounds...... 6°57 
Evaporation from and at 212deg. F. per pound of 

Combustible, pounds. . .. . . . 7˙32 
Evaporation per square foot of heating surface per 

hour, aotual, pounds. . . . . . 1:44 
Evaporation per 1 foot heating surface per hour 

from and at 21 "e STER 1 61 
Standard comm horse · power.. . enr 56:55 
Builder's rating at 15 square feet of heating surface 

pelle! eaa una Fx uet e| eno Ed 80 60 
Ratio of commercial to builder's rating, per cent... ... 70:2 
Time of engine and alternator trial, 5.50 p.m. to 1.10 a.m. 
Duration of engine and alternator test, hours 7:33 
Water pumped into boilers, pounds . 16.254 
Water drawn from separator at engine, pounds ......... 370 
Dry steam charged to engine, after deducting that 

used by calorimeter, separator, and auxiliary pump, 

DpoundE oie e cies ete e pé OU E ES 15 323 
Dry steam charged to plant, after deducting that used 

by calorimeters and auxiliary pump, pound 15,683 

charged to plant, 5.50 p.m. to 1.10 a.m., pounds 2,681 
Average indicated horse - power of engine ....... ea 62˙3 
Maximum indicated horse - power of engine (8.40 p. m.) 93 2 
Total watt- hours . . . . . ꝙ 179 350 
Average electrical horse · power . . oes 33 2 
Maximum electrical horse-power.............- sessu .- US 50:2 

factor (average electrical horse - power + maximum 

electrical horse-power) per ont. 39 
Water pumped into boiler per engine, indicated horse- 

power hour, pounds. .. . . . 312 
Dry steam per engine indicated horse - power hour, 

DouBdB8 — p SET 33 5 
Dry steam per plant indicated horse - power hour, pounds 34:3 
Coal per engine indicated horse-power hour, pounds... 5:37 
Watt-houre per pound of coal ...... c gos da ON 66 9 
Friction of engine, alternator excited, and exciter, 

f/ AAA 21:2 


€ 9050* 090906000960 *05 SHTCHHEOSOCHES EOC RHF OE SAR 


Duty of vity pump: 


Per pump displacement per 1,000,000 B.T.U., foot- | 

pounds... —— — EE 13,810,000 
Per tank displacement per 1,000,000 B.T.U., foot- 

POUNDS M 8 12,780,000 
Per pump displacement per 1,000lb. dry steam, foot. 

pop eR 13, 940, 000 
Per tank displacement per 1,000lb. dry steam, foot - | 

12,900,000 
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pounds 
The management was under the impression that the 


boilers and heater were not of sufficient capacity, and that 
it would be necessary to purchase a larger boiler and heater, 
which would entail a considerable investment of capital. 
The test shows that the boilers are operated at an average 
of but 70 per cent. of their rated capacity, and during the 
two hours of heaviest load they operate at but 5 per cent. 
above rated capacity. It will be seen, therefore, that the 
boilers are of sufficient capacity for the present requirementa 
of the plant. The temperature of the feed water (Fig. 1), 
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IId. 1.— Boller- Room Readings. 


as given in the test (133deg. F.), is lower than that of the 
water as ordinarily pumped into the boilers. This result 
is due to cooling, while the water was pumped into the 
barrels and from there into the boilers. In order to find 
the actual temperature at the time when no teat was being 
made, the temperature of the feed water was taken on the 
evening following the test. The data obtained showed an 
average temperature of 204deg. F. and a temperature of 
208deg. F. at the time of maximum load (7.50 to 10 p.m.). 
This temperature is as high as can be obtained by the use 
of an exhaust heater without increasing the back pressure 
on the engine. A higher temperature would be conclusive 
proof that the back pressure is excessive, and is therefore 
undesirable. ! 
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Fia 2. — Engine and Alternator Load Curves. 


The indicator cards show that in all cases the pressure 
drops to atmospheric pressure immediately after opening 


the exhauet, an dually rises until compression begins, 
reaching about 3 8lb. during the time of heaviest load, and 
2 5lb. during the time of light load. This rise is caused 
principally by the piping, and cannot well be avoided when 
both engine and pump exhaust into the same heater. The 
average back pressure of the engine—namely, 1:90lb. for 
the period of heavy load and 1 21b. for the period of light 
load—is very good. The back pressure on the pump, while 
it was in operation, was less than 2lb. 'The heater is there- 
fore of sufficient capacity for the present needs of the plant, 
as shown by the test, 
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The evaporation (pounds of water per pound of combus- 
tible from and at 212deg. F.)—namely, 7:32lb.—is fairly 
good erai the conditions and the method of handling 

o plant. 

The flue-gas analysis shows an average of 6:57 per cent. 
of carbon dioxide. This result is too low, and shows that 
too much air is admitted to the furnace. It was found 
that during the time of light load and after starting boiler 
No. 2, a test of the flue gases showed but 2 8 per cent. of 
earbon dioxide, while during the time of heavy load 


(8.15 to 10.15 p.m.) there was about 8 per cent. of carbon 


5 This last result is fairly good, although it can be 
as giam upon. With very careful andling of the dampera 
fire an average result of from 8 to 10 per cent. can 
05 be obtained. 
The steam- pipe from boilers to engine was not covered. 
The test shows that during 7} hours 4071b. of steam (equal 
to 2:54 per cent. of the total amount) was lost between 
boilers and engine. This loss was due in part to radiation, 
and partly to steam escaping with the water in the separator, 
due to the fact that the drain from the separator was not 
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FIG. 8.—Line Load Curves. 


kept entirely closed. Assuming a radiation of one British 
thermal unit per square foot of radiating surface per degree 
per hour, 1 per cent. is accounted for, leaving 1:54 per cent. 
to be charged to the separator. 

The inr and alternator are both of very recent design, 
and, if they were operated at anywhere near full load, 
would leave little to be desired in this direction. Load 
and efficiency curves of engine and alternator are shown in 
Fig.2. Electrical and indicated horse-power data are given 
as vertical distances, and time as horizontal distances. It 
will thus be seen that the electrical and indicated horse- 
power can at once be read off for any time of the day. 

The average electrical horse-power is but 35:2, while the 
average indicated horse-power is 62:5. The maximum elec- 
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trical horse-power is only 56 2, and the maximum indicated 
horee-power is 93 2. The minimum electrical and indicated 
horse-power are 3'6 and 24:8 respectively. These figures 
show to how great an extent the unit is underloaded. The 
low efficiency, which is due to this causo, averages 55:2 per 
cent., reaching a maximum of 62:8 por cent. at 10.10 p m., 
and having a minimum value of about 14 per cent. This 
means that on the average 552 per cent. of the power 
generated in the engine cylinder reaches the switchboard ; 
the remainder, 46 8 per cent., is lost in the transmission, 
When the lighting unit is in operation all night, this loss 
is increased to a considerable extent. 

An investigation was mado of the saving, if any, that 


might be made b T the addition of a smaller unit, which 
might be operated during the period of light load and when 
the arc lights are not in use. It was found that with a run 
to 1 a.m. the investment would bear a good percentage of 
interest. 

The 5 and efficiency curves show the very light 
load on the electric station during the earlier hours of the 
evening and after the ares are taken off at night, the 
efficiency of the unit falling as low as 13 per cent. It is 
evident that a smaller unit, if installed, will decrease the 
cost of operation to a considerable extent, besides furnish- 
ing a duplicate outfit. In case of accident to one of the 
units, the station will still be able to furnish light to its 
patrons. 

A 30-kw. unit will be able to operate the incandescent 
circuit during the entire run, and it is therefore advisable 
to instal a unit of this size. The average electrical horse- 
power for the ineandescent circuit during the entire run is 
14:6 e. h. p., and the maximum is 26 8 e. h. p. 

The results of the teat show that the changes contem- 
plated before the test was made are not necessary at 
present, but that other changes might be made which would 
greatly improve the economical operation of the plant. 

[The paper was read by Prof. Swenson, who, at its con- 
clusion, explained the diagrams (Fig. 5, showing the line 
load curves, and Fig. 4 the pumping teste) in somewhat 
greater detail. The ce ar amon aon of heat losses 
in furnace, boiler, a es, engine, and dynamo, here 
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Ha. 5. Diagram showing Losses In Heat Energy from Fuel to Switchboard. 


denominated Fig. 5, was viewed with especial interest by 
those present.] 


CONDUIT v. TROLLEY. 


The following appeared in the Daily Mail of Wednesday, 
Aug. 8: n 
: Against the Costly Conduit. - 


THE CASE FOR THE TROLLEY TRAM IN LONDON. 


BY J. CLIFTON ROBINSON, CE, MANAGING DIRECTOR AND 
ENGINEER TO THE LONDON UN ITED TRAMWAYS 8 
LIMITED. 


The adoption of the conduit system on electric tramways 
is a mistake which, if persisted in, will, in my opinion, entail 
loss on the working, and will delay, by its costliness of con- 
struction, the development of rapid transit in London. The 
conduit system will be found practically impossible in many 
of the central parts, while its cost will be at the least double 
that of the trolley, and it is naturally liable to more frequent 
interruption both from physical and climatic causes. 

In proposing to adopt the conduit, the London County 
Council is, in fact, going contrary to the consensus of opinion 


196 


TUE ELECTRICAL ENGINEER, AUGUST 10, 1900. 


on electric tramways throughout the world. The trolley has 
proved itself to be the simpler and cheaper of construction, 
easier in maintenance, and more economical in working cost 
from day to day, than any other method yet known. With 
an extended personal experience embracing nearly the whole 
of Europe, North America, and Canada, and after & most 
careful enquiry into all known inventions and proposals, I 
am firmly convinced that, for many reasons, the electric 
trolley system is to-day the best method of tramway traction 
which any community can adopt. 
THE CoNDUIT’s SOLE ADVANTAGE. 

The only advantage possessed or that can be claimed for 
the conduit over the trolley is that it does away with the 
overhead wires necessary in the trolley system. These wires 
have been talked about and written about until to some they 
have become bogeys. In actual use they present no incon- 
venience, and their alleged unsightliness is a mere exaggera- 
tion. There is no danger with them, for if they from any 
cause accidentally break, the current is at once automatically 
cut off. Those who wish to judge of their outward appear- 
ance should satisfy themselves by inspecting the installation 
now being made along the streets of the western suburbs by 
the London United Tramways system. The conduit, as above 
hinted, has inherent faults which help to prove its impos- 
sibility for London. It is, besides, very costly. A well- 
equipped trolley line ought not to cost more than £20,000 
per mile'of double track, while the construction of a conduit 
system would at least run into double that amount for the 
known quantities of the work; while for the unknown factors, 
which must arise in many parts of central London, it is 
impossible to estimate the outlay further than to say that 
it must be gigantic. In proof of this let me briefly describe 
the construction of the conduit system. 

How THE CoNpurr 18 BUILT. 

It requires a continuous chamber to be made below the 
Burface of the street, going down, with its concrete founda- 
tions, to from 4ft. to 6ft., and strong enough to bear any 
weight, up to a traction engine, that can be brought upon it. 
This subway, or conduit,“ must be open to the street by a 
continuous slot, from iin. to ljin. wide, through which the 
plough of the car goes, to pick up current from an insulated 
yet open electric conductor. The construction and main- 
tenance of such a conduit would present insuperable difficulties 
in London, for there, immediately below the roadway, is found 
a maze of pipes of every kind, including sewers, gas-pipes, 
water-mains, and many others. The most experienced sur- 
veyors and engineers cannot tell without excavation where 
many of these pipes are, for after long years all trace of 
them has been lost. They bend and twist, and intersect and 
bisect the streets in a way almost impossible to believe. 

If the conduit system were adopted, the whole of these 
pipes within 3ft. or 4ft. of the surface of the roadway would 
have to be taken up, diverted, and relaid. The cost of doing 
this, in the oldest streets, might well run into many thousands 
of pounds, while in many parts it would be almost imprac- 
ticable for the most experienced to estimate the cost. 

WHAT ABOUT GAS AND WATER MAINS 1 

A further practical difficulty, of course, is that the County 
Council would not be permitted to move gas or water mains. 
It would first have to open up the street to find where the 
pipes where, and then it would have to wait the convenience 
of the gas or water company, which would do the work when 
it was most convenient to them, and then send the bill of 
costs (over which there would be little or no control). As an 
example of this, I may state that, in altering the elevation 
of & bridge at Hounslow, the London United Tramways 
found it necessary to lower some water-mains. The water 
company kept us waiting months before it did the work—and 
we could do nothing but wait. 

This brings me to the next point. The placing of a trolley 
line involves no more disturbance of the streets than the 
ordinary relaying of part of a roadway. One-half of the 
line is done at a time, and the street otherwise remains 
open for traffic. But in the building of a conduit, streets 
must be entirely closed to vehicular traffic for probably 
months at a time, and to many tradesmen along the streets 
through which the conduit line is run this would mean 
dislocation of business, and to everyone much loss and 
inconvenience, ` 


WHAT ARE THE ÁDVANTAGES 1 

The great practical question remains. After the conduit 
has been built, after the tremendous cost has been met, and 
the engineering problems have been effectually overcome, 
would it present any advantage over the trolley? Would it 
work better or cheaper? Experience goes to show that it 
would not work nearly so well. The conduit, with its open 
slot, practically acts as an open sewer. All filth, all rubbish, 
drift into it. It presents greater dangers for electrolysing 
gas and water mains than does the trolley, for with every 
fall of rain the current is dissipated all around. When floods 
of water come down the roads in the rainy weather peculiar 
to this climate, as in some of the hilly parts of northern 
London, the conduit will for the time be stopped. There is, 
further, an actual personal danger, for the slot would present 
a constant temptation to children or mischievous persons to 
choke it up with anything they could pass down the slot ; 
or, ignorant of their power, to try to obtain “shocks” by 
reaching down to the naked electric conductor with wires 
or metal rods. 

CONDUITS ABANDONED ELSEWHERE. | 

The objections to the conduit are—they seem to be 
theoretical, but not practical. In establishing electric tram- 
ways, London is only following the lead of many other cities. 
Some cities began by trying the electric conduit, but only to 
abandon it, in nearly every case, for the overhead trolley. 
New York City is often quoted by advocates of the conduit 
as & case in their favour; but to quote New York as an 
example for London is absurd, for the conditions of the two 
cities differ so largely that there can be no comparison. When 
conduit lines began recently to be established in New York, 
there were already in existence underground tracks built for 
the cable lines which could be readily adapted. Conduits are, 
further, easy to build in New York, because there does not 
exist the same maze of unknown zigzag mains to deal with 
which are to be found in London. 

When the London United Tramways Company wished to 
introduce electric traction on its line in West London, the 
London County Council used all its influence to induce us to 
establish the conduit on at least those sections of our system 
within London. But rather than listen to the voice of the 
charmer, we waited for two years or more till we at last 
secured powers to use the trolley line over all our routes. 

Our approaching electric inauguration, which will take place 
this autumn, will at once, I believe, shatter the prejudices of 
many who had objected to the trolley. For the trolley, where- 
ever it has been established, has been a complete success, 
and has converted its most determined foes into its greatest 
advocates. 


THE RENO INCLINED ELEVATOR. 


The introduction of yet another American innovation 
into this country was celebrated on Friday last, when a 
number of Pressmen and othors visited the Crystal Palace 
for the purpose of seeing the elevator installed there by 
the Reno Inclined Elevator Construction Syndicate, of 
70, Finsbury-pavement, London, E. C., in operation. It is 
the first elevator of ite kind erected in this country, 
though, we understand, already extensively adopted in the 
States, not to mention the Paris Exhibition and else- 
where. The accompanying illustrations will enable the 
construction of the elevator to be readily understood. 
When intended for single-file service, the elevator is given 
a width of 3}ft., for double service 5ft., and is built at an 
angle of 25deg., as shown. The structure consists of steel 
framework, bolted at the top to the steel floor beam or 
header, and similarly supported at the bottom. Near the 
middle it is supported by a steel column, the weight at 
that point being about 2,100lb. The moving incline con- 
sists of a series of hardwood slats or treads of a special form, 
attached to an endless chain, rotated by a sprocket wheel. 
These slats have fastened to them a series of rubber-covered 
longitudinal ridges, each being iin. wide and lin. high. 
They serve as a comfortable footing for the passengers. To 
ensure a perfectly smooth and safe landing at the upper end 
of the machine, the feet of the passenger, which rest upon 
these rubber-covered ridges, are slid off as they arrive upon 
a comb shaped landing consisting of cast-iron prongs, which 


THE ELECTRICAL ENGINEER, AUGUST 10, 1900. 


fit into the grooves separating the ridges. To each end of 


the wooden slats is attached a small anti-friction wheel 
made of hemacite. These roll upon angle-iron tracks on 
both their upward and downward passages, and insure easy 
and noiseless running. The endless tread chain, besides 
passing over the sprocket wheel at the upper end of the 
machine, also passes over an idler sprocket wheel at the 
lower end. Attached to the shaft of the upper wheel is a 
reduction gearing directly connected with the electric 


- 


4 
1 


The Reno Inclined Elevator at the Crystal Palace. 


motor. Tho speed of the motor, 550 revolutions per 
minute, is thus reduced to about 14 revolutions per minute 
at the driving sprocket, which gives the moving incline 
a speed of 90ft. per minute. 

| In order to steady the passenger in his ascent on the 
machine a moving handrail is provided. This consists of 
an endless steel chain of special construction, which slides 
in a ve in a steel bar running from one end of the 
machine to the other, the upper and lower ends of the 
chain passing around sprocket wheels enclosed in ornamental 


dire an 
8 


step on to the inclined surface, when they are carried easily 
and comfortably—at the Crystal Palace—from the ground 
level to the gallery above, a height of 21ft. 71in., the 
over-all length of the elevator being 51ft. In this manner 
the elevator is capable of dealing with 35,000 passengers 
per hour, its capacity being equal, it is claimed, to that 
of six vertical lifts. When fully loaded the elevator - 
requires about 6'4 h.p. to drive it at its normal speed, 
and when empty 1'4 h. p. This power is: furnished by 


2. 


an electric motor coupled as shown in one of the accom- 


panying illustrations. The short drive from the motor to» 
the main shaft was necessitated in this case by special 
conditions. The elevator is designed to obviate the 
disadvantages of the vertical type of elevator. Its greater 
relative capacity is sufficiently obvious, and the advantages 
of having an elovator constantly at work during business 
hours, and, moreover, available at any moment without 
wait or bother, give the new elevator a wide field 
of applicability and usefulness. It is claimed, amongst. 


Diagram showing Landing of Reno Inclined Elevator. 


jron casings. Tho chain, after passing around these sprocket 
wheels, also passes over a third sprocket wheel on the main 
shaft of the machine, which thus drives the handrail 
the same rate of speed as the moving platform. The 
handrail chain is covered by flexible rubber covering, 


which presents a comfortable surface for passengers 
Needless to say, this chain handrail is 
It is built 
up of cast-ateel interchangeable links, so that it may 


to 
another special feature of the machine. 


be tightened up if necessary. The elevator is 


a 
intended to run continuously, passengers having simply to. 


many other advantages, that the elevator makes the 
second floor or basement of store buildings. almort 
as accessible to the public as the ground floor. Its 
adaptability as a freight elevator for steamships, docks, 
warehouses, and factories is also pointed out. Places bf 
entertainment like the Crystal Palace, for instance, should 
benefit by its introduction on account of its novelty. As 
to actual results in this direction it may be mentioned, in 
conclusion, that the Reno inclined elevator at the Crystal 
Palace on Bank Holiday took up over 10,000 passengers at 
a charge of 1d. per head without hitch. ! s: 
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FROM THE INTERNATIONAL IN 1878 TO THAT 
IN 1900. 


Twenty-two years ago Paris was engaged, as now, 
with an international exhibition. 'Then Gramme, 
Jablochkoff, Planté, and one or two others made 
that leap in electrical practice which has since 
given rise to the dominant industry of the world. 
Till then various men had laboured and experi- 
mented, but the results of the labours and 
experiments had not taken the world by storm; 
but the time had come, and since that exhibition 
there has been no going back. Even with the 
glamour of the 1878 exhibition upon us but 
few believed in the possibilities of electric 
light as an artificial illuminant. If any reader 
cares to do so, let him turn up the Journal 


of Science for February, 1879, and he will 
find therein two or three very suggestive 
papers. In one, Mr. W. Mattieu Williams 


details his experience from 1845 onward with 
investigations into the applications of  elec- 
tricity. His conclusions are emphatically stated. 
He says: During the intervening thirty years I 
have abstained from further meddling with the 
electric light, because all that I had seen then and 
have heard of since has convinced me that, although 
as a scientific achievement the electric light is a 
splendid success, its practical application to all 
purposes where cost is a matter of serious con- 
sideration is a complete and hopeless failure, 
and must of necessity continue to be so.” What 
danger there is in prophesying unless you know, 
and how often during the past twenty years 
must Mr. Mattieu Williams have wished those 
words unsaid. Had the conclusions been different, 
it is possible we should not have had to wait till 
this year of grace to know how near Mr. Staite and 
his colleagues were to the solution of the problem, 
not only as regards the lamp, but also the dynamo. 
It was Gramme’s work in the latter direction that 
made progress possible and rapid. Williams refers 
to Staite’s attempt to obtain a lamp by means of a 
carbon rod in a Torricellian vacuum, and Prof, 
Ayrton in the same number describes his work 
upon such a lamp as long back as 1873, though 
after obtaining a vacuum he filled his globe with 
nitrogen. The third paper we have referred to is 
one by Profs. Elihu Thomson and E. J. Houston, 
showing that size, weight, and cost of the copper 
conductor required for transmitting power over a 
distance of 500 miles or more were not, as some 
writers at that time insisted, prohibitive in either of 
these directions. It was in April, 1879, that the 
late Dr. Hopkinson read his first classic paper at 
the Mechanical Engineers, and started the scientific 
process of the construction of electrical engineering . 
apparatus. How vast the work done in all direc- 
tions between the years 1878 and 1881 can be 
understood by referring to the reports of the electrical 
exhibition held in Paris in 1881. 

The avidity with which electric lighting was taken 
up in other countries, and especially in America, 
where the prevailing conditions were altogether in 
its favour, led to legislative action in this country, 
and gave us the justly celebrated 1882 Bill. The 
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passing of this Bill led to the following remarks by 
Sir F. Bramwell: ‘The passing of this Bill must 
be looked upon as the beginning of the end of the 
carrying out of public enterprises by means of 
private capital.” He also correctly prophesied 
stagnation while the inequitable conditions of the 
Bill remained. As we all know, these conditions had 
to be modified by a subsequent Act, and then came 
a period of activity. It is well to occasionally remem- 
ber the facts of rise and progress. In our last issue 
we pointed out how useful American energy had 
been to the industry, and the moral of our present 
remarks may be taken to indicate that France has 
by her exhibitions at critical times made the world 
acquainted with the position of electrical matters, 
and by these bold advertisements has conduced 
largely, if not entirely, to epoch-making. If the 
Britishers have not taken kindly to Paris this year, 
it is not that they deprecate the value of the inter- 
change of opinions or the examination of differences 
in practice, but from other and varied causes which 
it is needless to elaborate. The facts remain as we 
have stated, that the electrical industry owes much 
to exhibitions in Paris. 


— 


FORTHCOMING EVENTS. 


SUNDAY, Aud. 12. 

Institution of Electrical Engineers. —American Institute's visib. 

Trip up the Thames in launches. 
Monnay, Ava. 13. 

Institution of Electrical Eugineers.—American visit. Dinner 
at Prince's Restaurant, Piccadilly, ab 7 p.m. Also, during the 
day, visita to Board of Trade Laboratories, Telegraph Depart- 
ment of G.P.O., Central London Railway, aod Westminster 
Electric Lighting Station. 

Institute of Junior Engineers.—Summer meeting ab Newcastle- 
upon-Tyne. Reception at Town Hall by the Mayor. Visit 

esers. Swan and Hunter's and the Electric Supply Com- 
peny's worke. 
Turspay, Ava. 14. 

Institution of Electrical Engincers.— Visits to School of Military 
Engineering and Royal Dockyard, Chatham. Lunch at 
Royal Engineers’ Mees Reception by Lady Fraser in the 
afternoon. 

Institution of Junior Engincers.—Visit Messrs. Armstrong, 
Whitworth, and Co.’s Elswick Worke, the Engineering 
eee of Darham College of Science, and the Newcastle 
and District Electric Lighting Company's works. 

WEDNESDAY, Aca, 15, 

Institution of Junior Engineers.—Trip on the river to inspect 

the Tyne Improvement Commissioners" works. 
THURSDAY, Ava. 16. 

Institution of Electrical Engineers.—F'irsb day of joint meeting 
of Eoglish and American Institutions in Parie, Subject for 
discussion, The Relative Advantages of Alternate and Con- 
tinuous Current for a General Supply of Electricity.” 

Institution of Junior Engineers.—Excursion to Sunderland to 
inspect the works of the River Wear Commission. 

FRIDAY, Avg. 17. 

Institution of Electrical Engineers.—Paris meeting, second day. 

Institution of Junior Engineers.—Visit the Allhusen Works of 
the United Alkali Company, tbe preliminary worke of Cor- 
poration electric tramways. Summer dinner at County Hotel. 

SATURDAY, Ava, 18. 
Vestry.—At 3.30 p. m., foundation-stone laying of 
Lombard-road central electric station. 
International Congress of Electricians at Paris,—Aug. 18-25. 
WEDNESDAY, Aua. 22, 

Institution of Electrical Eo .—Paris meeting; reception 
in the British Royal Pavilion in the Paris Exhibition, 5 to 
7 p.m. 

WEDNESDAY, SEPT. b. 

British Association. —Annual meeting ab Bradford. 


Paris.—The Association des Industriels de France contre les 
Accidents du Travail offer a prize of £40 for the best insulating 
gloves for the use of those employed in electric works. Particulars 
must be supplied by Deo. 31. 
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DESCRIPTION OF THE BLACKPOOL AND FLEET- 
WOOD TRAMROAD AND GENERATING STATION.“ 
BY TOM d. LUMB, A. M LC E. 


The Blackpool and Fleetwood electric tramroad con- 
stitutes one of the most popular amusements we have in 
our midst to-day. It opens out a part of the Fylde possess- 
ing charms and beauties absolutely unknown to the great 
majority of the vast crowds of holiday makers. The ride on a 
smoothly-running electric car over the cliffs at North Shore 
and Bispham through the famous Wilds of Norbreck,” and 
thence to Rossall and Fleetwood, adds a new joy to the 
delights of a holiday at Blackpool. For several miles the 
line skirts the edge of the coast, and passengers bave the 
advantage of a magnificent uninterrupted view of the sea 
on the one side and the verdant meadows and pastures on 
the other as far east as Bleasdale Moors. Judging by the 
number of passengers this season, the novelty and attrac- 
tions of the ride strongly appeal to the holiday makers. 
Persons having business to transact in Fleetwood, or any 
of the intervening villsges, find the cars a great con- 
venience. Numbers of private residences are being erected 
along the route. The line, over 84 miles in length, double 
track, was laid in a few months, and speaks well for the 
smartness and efficiency of the staff of the contractors, 
Messrs. Diek, Kerr, and Co. It is one of the best paying 
tramroads, if not the best, in the world. One could hardly 
grasp the fact that in the first 18 weeks no less than 
550,000 passengers were conveyed, thus realising over 
£12,000, and this with only 10 open cars running. 

The line commences opposite Talbot-road railway station, 
and passes along Dickson and Warbreck roads to the Gynn 
(single line with numerous passin piace) From Derby- 
road to the Gynn there is a double single” line—that is, 
the cars go up and down the road on the left-hand side, 
thus having a double track, but the distance between the 
tracks is not sufficient for cars to The line then passes 
through the deep cutting made out of the top of the cliffs 
to Uncle Tom's Cabin, which was Blackpool's first place 
of amusement. At Uncle Tom's the ordinary form of 
tramway construction gives place to a light railway type of 
construction. Just before crossing the borough 3 
of Blackpool there is the commencement of an incline wit 
a gradient of 1 in 42, which brings the tramroad to 95ft. 
above the level of the sea, this being its greatest height. 
After leaving Unclo Tom’s Cabin we come to the road 
leading to Biepham and the commencement of the Norbreck 
Estate, which 16 being laid out for building purposes, and 
upon which there are already several private residences 
erected. Up to Norbreck the line runs along the edge of 
the cliffs; then it takes a turn inland into the heart of 
Cleveleys, crossing the main road and running parallel with 
it to Rossall. Passing Rossall College the line turns to the 
north-east, and runs with easy curves direct to West-street, 
Fleetwood, passing the second accumulator station and car- 
shed just before reaching the town and cutting off the big 
corner by the hutmente. The terminus, as at Blackpool, 
is near the station and the landing-stage for the Belfast, 
Douglas, and ferry steamers. 

Permanent Way —The track is of standard gauge and 
double throughout, except in Blackpool, where passin 
places are provided. The permanent way includes bot 
tramway and light railway forms of construction. From 
Talbot-road terminus to the Blackpool borough boundary, 
and again from Poulton- street, Fleetwood, to the terminus, 
the line is a tramway. The intervening section—about 
61 miles in length—has, however, all the characteristics of 
a light railway, the line being fenced and the road being 
designed for comparatively high speeds. As regards the 
tramway construction, there are no novel points to note, 
except that the groove of the rails is made slightly larger 
to suit the thicker flange required for running on the 
Vignole rails. The roadway was excavated to a depth 
of 12in. for the full width of the tracks, and for 18in. 
on each side of the outside rails. A foundation of 
6in. of concrete was then laid down, and on this 
were laid the girder rails. The rails used in Blackpool 


*From the Transactions of the Royal Institution of Publig 
Health. | 
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weigh 98lb. per yard, and those in Fleetwood 851b. They 
are tied to gauge by steel bars at intervals of 9ft. The seta 
which bring the roadway up to the rail level are of granite. 
On the tramway sections the electrical connections between 
the rail ends consists of two copper bonds of the Daniel " 
type. On the tramroad the form of construction is entirely 
different. The route lies across fields, and as the road-bed 
had to be made throughout it will be readily understood 
that the work could not be carried out ao rapidly as in the 
case of a tramway. In the latter, materials can be deposited 
all along the route, and several gangs of men can be simul- 
taneously employed at intervals along the route. There 
was no roadway beside the route of the tramroad, and 
ballast, sleepers, rails, etc., had to be carried forward on 
the rails as the line was prepared, the contractors using 
small steam-engines for hauling material and for inspection. 
A large amount of excavation (123,000 cubic yards) was 
required, the cuttings ranging up to about 16ft. in depth. 
The great bulk of the material excavated was hard and tough 
red clay, very difficult to work; in fact, the gullets " 
had to be blasted out, as in heavy railway construction. 
There are six barrel culverts on the line, each 6ft. in 
diameter, and built of three half-brick rings on a very 
strong concreto foundation. In building these, close poling 
and pumping was required (in all except one case), the 
material met with being “quick” clay and running sand. 
In some cases the work at the culverts had to be close 
timbered and finished in lengths of 6ft. or 8ft., the bottom 
being so bad. There are 10 level crossings on the line, 
seven of which are on public roads, and all are provided 
with cattle guards. The track on this section consists of 
Vignole rails, weighing 56lb. per yard, and laid on trans- 
verse sleepers, with centres 3ft. 62in. apart. Round all 
curves, fangbolts, and clips fix the rails in place. The rails 
are spiked directly to creosoted redwood sleepers (9ft. by 
Qin. by 44in.), chairs not being used, and the sleepers are 
embedded in 12in. of ballast in the usual way. A feature 
of special interest, since its use is wholly new in 
this country, is the “plastic rail bond." This bond 
has been used with what appear to be very successful 
results in America. It is composed of two portions: 
a plastic or putty-like metal compound, which makes 
contact between the rail and the metal of the joint, 
and a flexible elastic cork case to hold the plastic 
part in position. In putting the bond in place, contact 
spots, about 2in. diameter, at the end of both rails and 
fishplates, rust and scale are cleaned off, and the centre of 
each of these spaces is rubbed with a special alloy, which 
changes any iron rust to pure metallic iron, and forms a 
silver-like deposit, which repels water and will not corrode. 
One side of the cork case, containing the plastic material 
and the steel spring, is then placed upon the prepared 
surface of the web of the rail, and a similar case is 
attached to the end of the next rail. The fishplate is then 
bolted down, and, as the bolts are tightened, the cork case 
is compressed to half its former thickness, and the amalgam 
in the case comes into full contact with the rail and fish- 
pus giving an electrical connection between the rails of 
ow resistance. The bond is thus entirely concealed from 
view, and it is protected by the cork case from injury 
arising from movement between the rail and the fishplate. 
Generating Station.—The generating station and principal 
car-shed is situated about two miles from the Blackpool 
terminus and a quarter of a mile from the line, with which 
the car-shed is connected by a spur track. All the build- 
inge, including a lofty chimney, are constructed of brick. 
The whole of the installation is compactly and conveniently 
arranged. The boiler-room measures 68ft. by 66ft., and 
the engine-room 77[t. by 32ft. The car-shed is 170ft. by 
67ft., and is capable of accommodating 24 cars. The 
Fleetwood car-shed is 116ft. by 67ft., and has accommoda- 
tion for 18 cars. At the terminus close to the old barracks, 
known as Euston Barracks, there is a third car-shed, with 
waiting-rooms, stores, and office. At Bispham, Norbreck, 
Cleveleys, and Rossall there are waiting-rooms for the con- 
venience of passengers, together with places for stores. 
Four Lancashire boilers, constructed by Galloways, 
Limited, of Manchester, form the steam-raising plant. 
Each boiler is 30ft. long by 8ft. diameter, and the 
steam pressure is 120lb. Water is obtained from 


a reservoir adjacent to the engine-room, which is 
filled by surface water collected from the surrounding. 
fields and springs. It is also provided with one of Klein's 
patent coolers. If required, water can also be drawn from 
the local supply, and a storage tank has been constructed 
above a small outbuilding near the boiler-room. The 
reservoir, however, is expected to supply all requirements. 
After passing through the hot-well, the water is fed to the 
boilers through a set of Green’s economisers of 288 tubes. 
Two direct steam-driven Worthington feed pumps are 
employed. All steam and exhaust pipes are placed ina 
basement beneath the engine-room, giving easy access to 
all parte. The steam-pipes are arranged to form a ring. 
The main pipe and the branch to each engine are fitted 
with a steam separator. A water-gauge indicates the 
amount of water collected, and by means of a valve 
the attendant may clear the separator of water when 
required. There are five open marine-type vertical 
compound engines of 200 h.p. each, running at a speed 
of 175 revolutions per minute, with cylinders 12in. 
and 24in. in diameter and 16in. stroke, constructed 
by Messrs. Mather and Platt. Direct coupled to each 
engine is a multipolar dynamo capable of giving a 
continuous output of 120 kw. at 505 volts, to which I shall 
again allude presently. The engines have cast-iron standards 
at the back, which, with the polished steel columns in front, 
serve to support the cylinders and guides for the piston 
rods. The pistons are supplied with Mather and Platt 
cylinder rings, packed with metallic packing. The Pickering 
throttle governor is used, and the engines have hand regula- 
tion for the expansion gear. Although the engines usually 
run condensing, valves are provided so that exhaust may 
be made direct to the atmosphere. Ledward ejector con- 
densers are used, the condensing water being taken from 
the storage tank. After leaving the engine-room the water 
passes down a wooden troughing, and for some distance 
around the reservoir before entering it. This is used at 
the times the cooling tower is not needed. The water for 
the condenser is pumped up by centrifugal pumps driven 
by Mather and Platt's single-acting enclosed high-speed 
engines, the pumps being coupled direct upon the same 
bed-plate. The dynamos, which were constructed by 
Mather and Platt, have six poles. They have shunt- 
wound magnets. The yoke casting is in one piece, and 
the upper alf of the machine can be easily removed, 
this giving access to the armature, which is of the slotted 
series drum type. The brushes are of the laminated 
spring type. A noticeable feature in the dynamos is the 
collar connecting the fields coils and encircling the arma- 
ture. This arrangement effectually prevents all sparking, 
and its advantages more than counterbalance the slight 
loss in electrical efficiency which it entails. As the efficiency 
of the ponora is 93 per cent., it will be seen that the 
offect ot the collars is negligible. The dynamos run with 
great steadiness, and as the rise in temperature of no part 
of the machine exceeds 25deg. when working continuously 
on full load, they run absolutely cool. From the gene: 
rators the current is conducted to the switchboard, which 
is fitted with the usual measuring instruments, switches, 
and automatic circuit breaker of the “Cutler” type, 
mounted on slate panels, of which there are five, two for 
the dynamos, two for the feeders, and one for the Board 
of Trade testing instruments and station switches. Three 
boosters have been included in the equipment of the station. 
They stand along the wall beside the switchboard, and occupy 
little space. These machines consist of a four-pole motor 
connected direct to a four-pole generator in the same bed- 
plate. The motor is connected to the switchboard ‘bus 
bars, and the speed may be varied to suit the voltage 
required by means of a resistance inserted in the shunt 
windings. The generator side of the booster is capable of 
developing 130 amperes at 200 volts. By means of suit- 
able switches any feeder may be connected to a booster, by 
which the pressure at the feeding point is automatically 
kept constant. This allows all the dynamos to be run in 
parallel at the same voltage, and all the feeders may be of 
the same size. By means of the boosters the accumulators 
may be charged independently of the line. The engine- 
room is provided with a five-ton travelling crane, which is 
also designed for use in the adjacent car-shed, which has 
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space and pits for 24 cars. The trolley wires are brought 
into the shed, so that the cars can be conveniently shunted. 
At one end of the shed is an 8-h.p. Mather and Platt 
' Manchester" motor, which drives a shaft for operating 
tools required for repairs, etc. The whole of the station 
buildings are lighted by incandescent lamps controlled from 
one central distribution board. 


Distributing System.—Current is conveyed from the 
enerating station to the line by four feeders, each consist- 
ing of 7/1 copper cables, lead-covered and armoured, and 
laid in trenches along the trolley line. The feeders have 
an insulation resistance of not less than 1,000 megohms 
per mile. They are taken into cast-iron section boxes, 
which are placed at intervals of half a mile along the line, 
and are then connected with the trolley wire through four 
wedge switches placed in the section boxes. One feeder 
cable runs direct to the accumulator station situated near 
the termini at Fleetwood. At this station there are 
batteries of 250 cells, made by the Chloride Electrical 
Storage Syndicate, the battery having a capacity of 300 
ampere-hours at a voltage of 500. A small switchboard, 
fitted with recording voltmeter, for measuring the drop 
in the rails, and with Aron ampere-hour meters, and 
watt-hour meters to register the charge and discharge 
of the cells, is provided at the accumulator station, 
so that the cells may be connected in parallel with 
the trolley wire, or the feeder may alone be directly 
connected to the line, or the cells disconnected from 
the line and coupled direct to the feeder for charging. 
Usually the batteries will be in parallel with the trolley 
wire, as their pling function is to steady the voltage on 
the line and supply sudden demands for current, thus 
relieving the generating plant from undue strains. Another 
important use of the accumulator is to provide power 
independently of the generating station for early morning 
or night cars, thus allowing the generators to be shut down 
over longer periods than would otherwise be the case. The 
batteries at Bispham and Fleetwood will provide sufficient 
current for 100 car miles, or six return journeys. This use 
of batteries for traction, which was first introduced by 
Messrs. Mather and Platt on the Douglas and Laxey electric 
tramway, is now frequently employed. Mather and Platt 
have since made use of batteries on the Snaefell Mountain 
Railway and the Stockholm and Rimbo Electric Railway, 
and the system has alao been adopted at Leeds and Halifax. 
In all these installations Chloride cells have been used, 
with results that appear, so far at least, to be very 
successful, 


Overhead Work — Throughout the line a double trolley 
wire has been erected, one over each track. The trolley 
wires, which are °348in. diameter, are supported on stan- 
dards, to which the wire is attached by means of brass ears 
insulated from the pole-arms by Etna insulators. In Black- 
pool side poles with single arms, fitted with ornamental 
scroll work, are used, except in a few instances where the 
width of the road necessitated span wire construction. 
Along the tramroad and in Fleetwood centre poles with 
double bracket arms are used. On the poles along the 
tramroad ornamental scroll work is dispensed with, and the 
Standards are of the simplest character. The trolley wires 
are divided by section insulators at each section box, so that 
any section may be cut out if necessary. 


Rolling-Stock.—The company have at present in stock 
12 open cars, 12 closed cars, and three trail cara; and 12 
more cars are in course of construction at the new car 
works at Preston. Each motorcar is 34ft. 5in. long, and is 
mounted on two bogie trucks with 28in. wheels. There 
is seating capacity for 48 passengers, and the car weighs 
when loaded 12 tons. On each bogie is mounted an iron- 
clad motor of the G.E. 1,000 type, rated to give about 
35 h.p. The motor is geared to the axle through a single- 
reduction cut gear, enclosed in an oil bath, the ratio of 
reduction being about 4 to 1. The controllers are of the 
series-parallel type. As there are no outside seats, the 
trolley pole is of the ordinary swivel type. The cars are 
well lighted with incandescent lamps. 

The undertaking was initiated by Mr. B. Sykes and 
Mr. T. S. Turnbull, of Manchester, by whom a syndicate 
was formed, Dr. Edward Hopkinson, of Messrs, Mather 


minimise the errore and uncertainties arisin 


‘troublesome. 


suitably counterbalanced as shown. 


and Platt, and Mr. George Flett, of Messrs. Dick, Kerr, 
and Co., were prominent members, and obtained an Act of 
Parliament in 1896 incorporating the Blackpool and Fleet- 
wood Tramroad Company. The portion of the line within 
the borough of Blackpool was constructed by the Corpora- 
tion and leased by the tramroad company. The remaining 
length, from the borough boundary tothe Fleetwood terminus, 
was constructed for the company by Messrs. Dick, Kerr, 
and Co., Limited, of London. essrs. Mather and Platt, 
of Salford, Manchester, carried out the electrical equipment 
of the power station, overhead work, and the rolling-stock. 
The whole of the work, excepting the electrical equipment, 
was carried out under Messrs. Garlick and Sykes, the engi- 
neers to the company, with Tom G. Lumb as resident engi- 
neer. Mr. H. F. Parshall, of London, was the consulting 
engineer for the electrical equipment, and Mr. McMahon 
acted as electrical engineer for the company. 'The work was 
commenced about the end of July, 1897, and completed in 
March, 1898. From July 14 to Dec. 51, 1898, the number of 
car miles was 175,997. From Jan. 1 to June 20, 1899, the 
number of car miles was 181,568. The number of passen- 
ers carried from July 14 to Dec. 51, 1898, was 754, 295; 
m Jan. 1 to June 30, 1899, was 620,897; and from 
June 20 to Sept. 9 the number carried was 798,956. The 
secretary and manager is Mr. John Cameron, who has 
made a name for himself throughout the tramway world, 
and the fact of the £10 shares having reached £23. 10s. 
per share gives one an idea of his capabilities as manager. 
I have to thank him and Mr. McMahon, the electrical engi- 
neer, for their courtesy in supplying me with particulars up 

to date. 

— —————— 


REPORT OF THE NATIONAL ELECTRIC LIGHT 


ASSOCIATION COMMITTEE ON THE PHOTO- 
METRIC VALUE OF ARC LAMPS. 


This committee, composed of Henry L. Doherty, W. E. 
Goldsborough, and J. Q. Brown, have presented a progress 
report at the Chicago meeting of the association. Through 
the good offices of Purdue University, La Fayette, Ind., 
the committee has been able to take advantage of the 
excellent laboratory facilities afforded by the school of 
electrical ongineering in that institution, of which Prof. 
Goldsborough is the director. 

In an accompanying report, Prof. C. P. Matthews, who 
performed the photometric work, gives a detailed descrip- 
tion of the methods and devices perfected by him to 
in arc light 
photometry. The most unique of these is the adoption of two. 
mirrors instead of one to direct the light from the source. 
to the photometer. These mirrors are placed on opposite 
sides of the arc, and, as a result, the illumination of the 
photometer disc is rendered fairly uniform. Thus the 
fluctuations, so troublesome when measurements are made 
in the usual way with a single mirror, are greatly reduced.. 
The colour difference is aleo lessened by the use of a rotating 
sectored disc of very small angular apertare. This diminishes 
the apparent illumination of both sides of the photometric 
field to a point where the colour difference ceases to be 
Another device for lessening the labour of 
the process, and also the retinal fatigue, is the record- 


ing drum. This has been already described, but in 
these tests it has been used with an electro etic. 
recorder, which somewhat enhances ite usefulness. To teat 


the efficacy of this combination of devices in eliminating 
errors peculiar both to the source and to the method, 
readings were made by a number of observers. These. 
measurements show a very satisfactory agreement, demon- 
atrate that the end sought has been accomplished, and that 
personal and other errors are not greatly in excess of those 
met with in the photometry of steady and monochromatic 
sources. 

Reference to Fig. 1 will show the disposition of the 
apparatus as used in these tests. The two mirrors, M M, 
are mounted at the extremities of iron arms, and are 
The arc is fixed. 
in the centre of rotation at a, and light is incident 


upon the photometer disc at c by the two paths, 
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shown in dotted lines, direct light from the arc being 
cut out by a screen not shown in the figure. 
This plan necessitates a fixed photometer, P, and in 
order that a variable illumination may be produced to 
balance that due to the arc, a cord and windlass are 
arranged, W, permitting the observer to move with facility 
the secondary standard, S, which is an incandescent lamp. 
At D is shown a long wooden cylinder, upon which is 
wrapped the paper to receive the records of the test. 
These records are made by an 5 device, R, 
which punctures the paper whenever an electric circuit is 
closed at the button, B. The observer, seated before the 
photometer in a closely-screened enclosure, operating with 
one hand the windlass, and with the other the push-button, is 
enabled to take settings with relatively great rapidity and 
accuracy. At a point 200cm. to the right of the photometer 
disc a reserve atandard is mounted on an arm which may be 
swung into a position in line with the bar. This reserve 
standard was carefally evaluated once for all in terms of 
the Hefner lamp. To determine the intensity of the 
secondary standard, S, it is only necessary to turn the 
reserve into position, and es | a series of readings in 
the same way as for tho arc. This operation is carried out 
at the end of each test, or more frequently if any change 
has been made in the temporary standard. Thus it will be 
seen that, should the lamp under test be found particularly 
weak at certain angles, the limit of the bar might be 
reached in the attempt to get a setting. In such case it is 
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same lamp and inner globe, and also the same carbons, 
the lower carbons being cut successively to the lengths of 
azin., 24 in., and 1]in. The results appear in Fig. 2. In every 
case the arc was placed at the centre of the mirror system." 
An inspection of these results shows that least light is 
obtained with the arc at the top of the globe, and most 
light when the arc is at the mid-point. This is explained 
in part by the fact that, with the arc at the top, a good 
part of the luminous flux is incident upon the non-reflect- 
ing surface of the gas cap. While the second and third 
positions yield a considerably increased flux of light with 
a clean globe, they must be considered as impossible con- 
ditions in practice, since by the time the arc has descended 
to these points the globe has received a costing. The net 
result, then, as the lamp burns is due to an increase in 
light flux due to the desconding are, and a diminution in 
light flux due to the formation of a coating. How this 
affects the quantity of light emitted—i e., the product of 
flux and time integrated throughout the life of the carbons— 
is a subject for future igi erie and involves the 
questions of carbons, shape of globes, ete. In the teste the 
initial condition, the simplest to obtain, was chosen, even 
though the light emitted may be less than at some subse- 
quent period in the life of the carbons. 

The first investigation taken up by Prof. Matthews was 
intended to settle the status of the 110-volt direct-current 
enclosed arc lamp as found in its commercial form to-day. 
Reports are made upon eight different lamps of this tyye. 


Ne laud 
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necessary to stop down the temporary standard, and to 
again refer it to the reserve. It may be added that the 
reserve is never allowed to burn more than a few minutes, 
and cannot possibly deteriorate under such conditions of use. 
With this disposition of the mirrors, the angle of incidence 
at the photometer diac is constant. In Fig. 1 this angle 
is shown at more than twice its actual value in order to 
reduce the length of the drawing. The real value of this 
angle was 5° — 54’, To e a correction for this 

of normal Incidence wonld mean the division of the 
intensities, as found, by tho cosine of 5° — 54’, or 9947. 
Failure to do this introduces an error of about one-half of 
1 per cent., which is clearly negligible in work of this 
character. It is, of course, necessary in testing sources 
with large globes or shades to use mirrors of size such that 
the globe or shade may be seen in its entirety when the 
eye is placed at the point C (Fig. 1); and it is further 
necessary that the distance a bc should be large. It is 
important to note that the double-mirror method, while 
enormously diminishing the fluctuation due to wandering 
of the arc, can have no effect on such fluctuations as are 
due to variations in length of the are, or to variations in 
the current. 

A preliminary test of much interest is described as 
follows: When an opalescent inner globe is used, 
the globe itself becomes more or less luminous by 
diffusion. The diffusion differs with the height of the 
aro in the globe; that is to say, with the length 
of the lower carbon. To ascertain the magnitude 
of this effect, I have carried through three tests on the 


The tests were made upon the lamps as sent by the makers, 
but with a certain uniformity in conditions. These con- 
ditions are: (1) the same brand of carbons throughout; 
(2) an opalescent or milky inner and a clear outer globe, 
as supp ied ; (3) an opalescent inner and an opal ground, 
or milky outer globe, as supplied. Thus there are two 
regions where curve II. extends beyond curve I. 

Fig. 3 shows the results of a representative test on one 
of these lamps. The regularity and relative position of 
these curves are indicative of the accuracy of the methods 
employed. The curves show very clearly the slight 
absorption of the clear outer and the large absorption of 
the opalescent outer. The clear outer globe shows some 
diffusion, as it tends to round out the curve. In the case 
of the opalescent outer globe, the diffusion is so marked 
that the luminous intensity is practically constant through- - 
out a very large solid angle. In the higher angles above 
the horizontal the intensity is greatly increased, producin 
the effect, approximately, of a luminous sphere of qual 
intrinsic brightness. This results in the elimination of 
shadows, and tbe production of a pleasing light for interiors. 
The quality of light is also changed to a considerable extent 
through the absorption of the excess of violet rays other- 
wise very marked in the light of the arc. This result is 
attained, however, at a diminished «fficiency. In this and 
nearly all the curves with the opalescent outer globes, a 
certain wavy outline is noticed. This effect is due, in large 
part, to the variations in the diffusive power of the globe 
itself. One finds difference in thickness and translucency 
to a considerable extent in such globes, and as the angle 
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of view changes these differences would tend to distort the 


distribution curve. 


At a common terminal E.M.F. of 110 volts, seven of 
these lamps take an average current of 4 90 amperes, which 
means an average total power consumption in each lamp of 
539 watts. With 80 volts at the arc, this power is divided 
into 147 watts waste in the resistance coils and 392 watts 


in the arc. The average yield of light, expressed as mean 
spherical intensity, "i 7! di 
Opalescent inner, no outer . . . . . 8 


* The computations for no outer globe have not the same value 
as the others, for the reason that the number of such teste was leas. 


Hence the power required to produce one unit of light 


in this type of lamp is: 

Opelescen inner, no outer... . . . vos . 2°10 watts. 
Opalescent inner, Clear outer. . cossos » 2'66 watta. 
Opalescent inner, opalescent outer. . - 3°04 watts, 


Attention was called to the fact that these figures give 
the value of this type of lamp as a light producer, and not 
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a light distributor. The efficiency of the type as a distri- 
butor of light can best be found from a consideration of 
the curves of illumination—a matter which does not form 
4 put of this investigation. 

he second investigation reported deals with the general 
status of the 110-volt, alternating-current, enclosed arc 
. lamp in its commercial form. Conditions similar to those 
described in the preceding tests obtained throughout this 
investigation. Seven lamps were subjected to tests. Of 
the resulte, none are more instructive than those obtained 
on lamp 106 (Fig. 4). The highly beneficial effect of a 
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shade on an alternating-current lamp is here well shown. 
The large upward lobe of the distribution curve is inter- 
cepted and turned into useful directions. It is to be 
remembered that these distribution curves represent the 
state of affairs when the lamp is newly trimmed. As the 
arc burns lower, the upward flux of light is strengthened 
and the value of the lamp as a light source improves, 
because the shade then reflects a lerger flux of light into 
useful directions. The shade in this case extends down- 
ward to a plane about din. above the arc, when the latter 
is at its highest point. The horizontal intensity with shade 
is slightly less than with clear outer globe, showing that 
the latter strengthens this intensity by diffusion more than 
it reduces by absorption. The increase in intensity from 
the horizontal to 20deg. B is very marked when the shade 
is employed in the position here indicated, and these are 
angles of most importance in atreet-lighting, if not in 
interiors. The mean hemispherical intensity is altered by 
the substitution of the e for the clear outer globe in 
the ratio of 254 : 169, or 50 per cent. increase. It is worth 
noting that the curvature of this shade is admirable for 
the effect sought. A shade which is concave outwards will 
divert a portion of the luminous flux upwards, where it is 
largely dissipated by absorption. 

to the efficiency of this type of lamp, the following 
table gives a recapitulation of the power measurements on 
the alternating-current lamps. The mean power consump- 
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II Op. ? Shade 
Ill Op « t Op. outer 
Fie. 4. 
tion of seven lamps is 417 watts. The average value of 
the mean spherical intensity is : 

With clear outer globe. . . . . . . 159 H. U. 
With opalescent outer globo ...... ... see 130 H. U. 
Therefore, as light producers, the average efficiency in: 
With clear outer globe... . . . . . t 0 20'602 
With opalescent outer globe... . . ms o o0 3 20 


In watts per mean spherical Hefner unit. The mean power 
in the arc is 542 watts, and in the mechanism 74 watts. 

On the Relative Merits of the Dtrect-Current and Alter- 
nating-Current Lamps as Light Sources.—Regarding these 
lamps merely as light producers, the average direct-current 
lamp yields, with opalescent inner and a clear outer globe, 
207 HU, whereas the average alternating-current lam 
for circuits of the same pressure yields 159 H.U., whic 


gives the former lamp an advantage as a light source, 


irrespective of efficiency, in the ratio of 48 : 159, or 30 per 
cent. It is pretty well demonstrated that the alternating 
arc is per se less efficient than the direct-current arc. Just 
what the proper ratio may be is a matter for physical 
research, and varies with several factors, such as current 
density, wave form, ete. Comparing the average perform- 
ance of the lamps in the first series of tests with the 


average performance of the lamps in the second series of 
tests, one finds very nearly the same power consumption 


r light unit—viz. : | 
pe 8 D.C. A.C. 
Clear outer 64 200 2062 
Opalescent outer (A-AA EL AE oA] oo oan ome se [AL REI NJ oe 3°04 o oo % 6 Oe OGD 8°20 
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The difference is slightly in favour of the alternating- 
current lamp in the firat case, and somewhat more in favour 
of the direct-current lamp in the second. To compare 
the direct-current lamp with the alternating-current lamp 
on the basis of mean spherical intensity is not always fair. 
When an outer diffusing globe is used, this basis of com- 
parison is correct enough, for the reason that the distribu- 
tion of intensity is fairly constant in all directions both for 
the direet and alternating current types. For outdoor use, 


| I'Clear outer Op. inner 
: E "T! „ coated. 


IM'Op. « « inner 


however, lamps will be provided with inner globes only, 
or clear outer globes, or shades, as the case may be. In 
any event the upward luminous flux which passes the 
globes or shades is practically of no utility. Hence, for 
outdoor use, the mean hemispherical intensity below a plane 
passing through the arc is a better basis for comparison. 
The average direct-current lamp in this series of tests 
yields à mean . intensity of 273 H. U. with 
clear outer globe. The average alternating- current lamp 
yields but 190 H. U. This gives the former an advantage 


I Op. inner: Clear outer 


II Op. 
III Op. 


* : Op. rmi 
* Coated : Clear outer 
Fio. 6. 


as a useful light source represented by the ratio of 83 : 190, 
or 457 per cent. Moreover, the power required per unit 
intensity is in the two cases 1:97 watts and 2:19 watts per 
mean hemispherical H.U., so that not only does the direct- 
current lamps with clear outer globes give a stronger mean 
intensity below the arc, but it does so at a higher efficiency. 
But it is wasteful to use an alternating currént lamp for 
street-lighting without a shade or reflector. The tests on 
lamps 102 and 106 enable one to draw certain interesting 
comparisons. They give mean hemispherical intensities 
respectively of 266 and 254 H.U., or very nearly the same 
as the average direct-current lamp with clear outer. This 
yield is obtained at a power consumption of only 418 watts, 
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which is 1:61 watts per H.U. This emphasises the great 
importance of a shade on the alternating-current lamp. 
Finally, comparing this last result with tho performance of 
direct-current lamp 1, with no outer globe and no shade, the 
mean hemispherical intensity is 562 H. U., the power con- 
sumption 558 watts, and the power per H U. 1:54 watts. 
The conclusion based on this single comparison is that for 
streot-lighting, the direct-current lamp without shade gives 
39 per cent. more useful light than the alternating-current 
lamp with shade, and at slightly greater economy. The 
accompanying table gives the summarised results of the 
preceding investigations : 


SUMMARY OF EXPERIMENTS, 


Watts consumed Mean inteneity Mean watts per 
in H. U. 


b Lower 
nwet : mi- 
: | Spherical 
. |3pherical Demi: H.U.  pheri 
g 5 spLeri cal 
. 2 cal. H U. 
8 y 2 — be he ba Ea Ba 
|e] 2] 8 tel slag go) 2575 
o 8 a a $ S 8|/98| 28 38 2 8 
A| oO = — 00 5 [S O O S 
1501 551 401 150 172 235 332 | 3:10 12:37 | 1°66 
256 362° 2°18"; 1°52* 
3 | 5:08 152 195 |216 | 282 | 2°85 | 2°60 | 1:99 
4| 476 143 |127 |139 | 208 | 4°12 |376 2 52 
5 | 4°16 195 154 174221 296 2 63207 
7 | 476 143 203 317 263 2 20 1:65 
9 4:84 145 182 226 281 | 283 |238 | 1:89 
10 | 4:99 150 2/2 242 309 | 2°74 | 224) 177 
12 | 4:87 146 |178 |195 | 230 | 305 2 66 | 2:33 
4˙9 h 144 176 |207 | 272 | 3:03 |260 | 1:98 
101 | 6:40 340 82108 |127 141206 352 317 2˙17 
109 6 79 84 146 203, 236 | 3:31 226 1:04 
N 1767 266+ 260+ | 1°72+ 
103 5 89 80 116 130147 | 366 |315 2:88. 
105 6 20 32 128 187 219 | 321 2:20 | 1'89. 
106 | 0:12 80 132 |153 | 169 | 2:82 | 2:56 | 2°23 
152 254+ 2 49+ 1°48+ 
108 | 6 48 74 5133 175 211 | 3 30 | 2°61 | 2:16 
110 | 6:18 |; 63 140'196 143 | 241*| 2:68 | 237 
6 29 169 | 190 331 [2 66 | 2:23 


* Condition of no outer globe. + Condition with shade on lamp. 
A. Power factor lamp. B. Power factor arc. Note, —All marked 
values not included in the mean. 


The report concludes with a asi juge of certain pre-. 
liminary experiments to determine the amount of light 
absorbed by the coating of ash formed on the inner globe 
of the enclosed arc, and the time law of its formation. But 
two representative examples of these measurements are 
here given. Fig. 5 refers to a direct-current lamp having a 
large inner globe of the closed-bottom type. Curve I.’ 
sbrinks to curve II.’ in 106 hours, and the absorption is 
16:6 per cent. In Fig. 6, which represents the result of 
a coating test on an alternating-current lamp, one finds the 
striking result of more light with coating than without. 
The absorption is 125 per cent. It is important here to 
remember that, with the arc at the top, the strong upper 
lobe of the distribution curve of the alternating arc is very 
much curtailed. Now, as the arc lowers this lobe unfolds, 
as it were. In 70 hours’ time the coating has not formed 
with sufficient rapidity to offset this increase in luminous 
flux. Hence the result shown.—Electrical World. 


Krupp's Works, Essen.—Somo idea as to the extent 
of the electrical installation at Krupp's Worke, Eesen, 
where upwards of 27,000 workpeople are employed, may 
be gathered from a few bare facts. The supply of elec- 
tricity to the works for lighting and count purposes is 
provided for by three generating stations and six distribu- 
tion sub-stations. Radiating from these are 26 85 km. of 
underground feeder cables and 90 km. of overhead distri- 
butor cables, which supply energy to nearly 900 arc lampe, 
6,724 incandescent lamps, and 179 electromotors. That 
the electric generating plant in its present capacity by no 
means satisfies the existing demand for light and power is 
betrayed, however, by the mention in last year's report of 
the concern of about 19,000,000 cubic feet of gas generated 
and consumed at the works, | 


- 
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BURY ELECTRICITY ACCOUNTS. 


From the accounts of the Bury Corporation electric 
light department, just issued, it appears that the total 
expenditure on capital account to March 31, 1900, amounts 
to £40,715. An abstract of the revenue account, balance- 
sheet, and statement of electricity generated, sold, ete., is 
given herewith : 

REVENUE ACCOUNT. 
Expenditure. 


Dr. Generation of Electricity. £ ad. 
Coal and other fuel, including 


dues, 
carriage, and expenses of placing same 
on works %%% „„ „„ „„ „% „„ „„ „ „466 489 2 4 
Oil, waste, water, and engine-room stores 73 3 1 
Wages at generating station. =æ.. 339 0 
901 5 5 
Repairs and Maintenance. 
Buildm ass — 8 1 8 6 
Engines and boilers .................. ET . 5935 
— 60 11 11 
Management Expenses. 
Salariee—engineer’s department ....... 280 0 0 
Salaries—collector and office staff....... 4. 72 10 0 
Printing and stationery .............—.—.... 21 14 7 
Incidentals .............—..—..—.- IEEE FAV ECHOS 52 2 1 
— — 426 6 8 
Distribution. : 
Repairs and maintenance of mains ...... 19 9 6 
Repairs and maintenance of meters...... 8 7 
Private construction . 0 12 11 
—————— 28 9 6 
Poblic Lamps. 
ala de F 8 37 16 1 
Carbon, etwa eee een toe thor hnan . 2418 5 
— 62 14 6 
Miscellaneous. 
Rates and taxes . . E — 179 2 2 
Bank interest.. . . . . 3 94 13 3 
l — 273 15 5 
Amount carried down to neb revenue account....... — 1,891 19 11 
£3,645 3 3 
Cr. Income, & ad 
Sale of current—Private consumption ............... .. 3, 033 5 0 
Public lighting 9 %%% E sisina avesse wee (209090 oe 000 473 19 10 
. 3507 410 
Rental of meters, eto sii ee e ues ER FERAI 118 8 5 
Private construcbion ............. . erento ` 1910 0 
£3,645 3 3 
Dr. Liabilities, £ 
Loans on mortgage. . . . . . 392,909 0 0 
Sand ry oreditors . . . sees — 8,531 8 10 
Cash owing to bak ——ÓÁ— € 3,240 2 9 
Binking fand vosas anara Š 829 19 11 
Debb extinguished ................... FC . 1426 0 0 
Balance, being income beyond expenditure ....... — 183 14 8 
£42,179 6 2 
Cr. Assets. E s.d. 
Amount expended as per capital accounb.............. 40,714 19 6 
Sundry debtors for current supplied to March 31, 
e etes dus ed ren PE a EA — € 1,428 18 0 
Btock of 0 iisisicisscssesssssienecnmenstaccsatesssssnesesiens 35 8 9 
£42,179 6 2 
STATEMENT OF ELEOTRIOITY GENERATED, SOLD, ETO. 
Quantity generated in B. T. units . 8 546 
Pablic lampe 485 505 
Qaantity sold 4 By contract .. ................—-. m 6 421 213,395 
Private consumers by meter... 161,469 
Quantity used on works . . . . . . - 6,939 
Tobal quantity accounted for . . . . 220, 334 
Qaantity nob accounted fol... . . . 8 8,219 
Number of public lamps oessessoesos US e 31 
Total maximum supply demanded (kilowatts) ............... 197 


BRISTOL ELECTRICITY WORKS. 


The following is the report of the Electrical Committee to 


the City Council on the working of the electrical depart- 


ment for the year ended March 25, 1900, and shows an 
expenditure to date on capital account of £252,588. An 
abstract of the revenue account, balance-sheet, and state- 
ment of electricity generated, sold, etc., together with a 
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farther reference to the report, and a curve showing the 
progress of the undertaking, will be given in a future issue. 


The number of consumers on March 25, 1900, was 1,215, being 
an increase of 248 during the The number of lamps con- 
nected was 85,956 (of 8 c. p.) as compared with 68,536 at the ocorre- 
sponding period of the prévious year. Daring the year a number 
of motors have been connected with the mains. The use of elec- 
tricity for motive power in Bristol is in its: infancy, and judging 
by its extensive use for similar purposes in other towns, your 
committee anticipate a much larger demand when ite advantages 
are better known. The number of units sold was 1,812,511, being 
an increase of 449,725. An examination of the acoounte will show 
that the financial results of the year have been satisfactory, 
considering that the effecb of the reduction in the charges for 
private lighting made on Ocb. 1, 1898, and for public lighting 
made on Jan. I, 1899, has been felt throughout the year, 
whilet only a part of the previous financial year was affected. 
The gross receipts amounted to £31,717. 14a, 21., and the gross 
expenditure to £17,962. le., leaving a gross profit of £13,755. 
135. 2d., from which has to be deducted: interest on loans and 
bankers’ overdraft, £6,019. 15». 8d., and repayment of money 
borrowed, £7,590, leaving a balance of £145. 17e. 6d. The follow- 
ing statement exhibite the financial position of the undertaking at 
March 25, 1900: total capital expenditure, £252,588. 78. 2d.; 
mortgage debt, less paid off or set aside, £198,620; balance ab 
credib of reserve fund, £5,000; balance at credit of depreciation 
account, 2, O24. 17a. 7d. 


— . — . —— 
QUESTIONS. AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We aleo give 
five shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 
Apertion has appeared. We would call the attention of . 

ose sending in answers to the fact that the neatness of 
any sketches (which must be ink) sent in is considered 
when marking the relative values of these answers, All 
formule must be carefully written to en mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter should be written on one side only 
of the paper. Questions may be sent at any time. 


QUESTIONS. 
295. What is the best arrangement and the best machinery to 
ace run 14 direct-current arcs taking 25 amperes /— 
. SMYTH. 


d. 296. In a continuous-current circuit, three-wire system, with 


120 volts in the mains, which is the best way for supplying 
power in the daytime at 240 volts without any trouble, 
with the supply of light in the evening at 120 volta? It is 
needed that power cannot be used in the evening, nor the 
light in the daytime. —CrENrUuEGOS, CoA. 


[This question wants a little in clearneas, but we think 
readers will fully understand it, and, as it comes from 


friends across the sea, we trust the replies will enter a 
little into detail.—Ep. E. E.] 


ANSWERS. 
289. What is the best method of determining the counter 
E. M. F. of electrolytic baths ? | 

Answer to No. 289 (awarded 10s.)—The difference 
of pressure, E, between the electrodes of a cell through 
which a current, C, is passing may be written: 

E-K RO, f 

where K is a constant (the counter E. M. F. of the bath), and 
R is the resistance interposed by the electrolyte to the 


passage of the current. If we put 
020 
in this equation, we find that 
E= K. 


Thus K, the counter E. M. F. of the bath, is equal to that 
E M.F. which will just drive an indefinitely small current 
through the bath. 
The value of K may be measured in a variety of ways: 
1. Measure the difference of pressure, E,, between the 
electrodes when an observed current, C,, flows through the 
cell. Then change the current to C,, and measure the corre- 
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sponding difference of pressure, E. An ordinary volt- | 6 volts, and C+5=70 amperes, and hence a=1 volt 


meter and ammeter may be used for these measurements. | and 6=20 amperes. 


Then 
Ei KTR CI; 
E = KTR Ca; 
. K CZ EI -C, ES 
€,- C, 


2. Measure the difference of pressure between the 
electrodes when a very small current is passing. (The 
current, C, must be so small that the product, C R, is 
negligible. R may be calculated from the dimensions of 
the cell and the specific resistance of the electrolyte.) 
den will obviously be equal to the counter E.M.F. of the 
bath. 

3. Connect the electrodes of the bath with a suitable 
battery and a voltmeter by means of a key in such a 
manner that on depressing the key the battery circuit is 
broken, and the voltmeter is connected with its + terminal 
to the anode and its — terminal to the cathode of the bath. 
Then the reading of the voltmeter immediately after the 
battery circuit is broken will give the counter E.M.F. of 
the bath. An electrostatic voltmeter should preferably be 
used for this experiment. —E. E. 


Answer to No. 289 (awarded 10s.).—The practical resist- 
ance of an electrolytic cell consists of two factors: firstly, 
the ohmic resistance of the electrolyte, and, secondly, the 
counter E.M.F. generated by the chemical reactions set up 
by the working current. The total resistance of an electro- 
lytic plant comprises the above factors plus the ohmic 
resistance of the leads from the battery or from the dynamo- 
electric generator, whichever may be employed. Several 
methods may be used to determine the ohmic resistance 


and also the counter E.M.F. 


When the energy is supplied from batteries or from accu- 
mulators, thesimplest method todetermine the counter E.M. F. 
is to suddenly, by a suitable switch, cut off the source of 
energy and connect the terminals of the electrolytic cell 
through an electrometer of high resistance (in the reverse 
direction to the working current) and compare the deflec- 
m with that obtained from a Clark's or other standard 


When employing dynamo-electric currents it would, 
however, not be advisable to adopt this method, owing to 
the risk of damage to the engine and to the dynamo by the 
sudden change from full load to no load. In such a case a 
better method would be as follows : First, run the dynamo 
at its normal speed with normal output. Allow ample time 
for the full counter E M.F. of the electrolytic cells to be 
attained. Call the E.M.F. at the terminals of the dynamo 
E and the current C. Next increase the speed (say del 
cent.) again allowing ample time for the counter E.M.F 
of the cells to attain its maximum. 

Let a= the increased current at the higher speed; 
b= the increased E. M. F. at the higher speed; 
then the new readings will be E+a for the E.M.F. and 
C +b for the current. 
Let R= e m resistance of the outer circuit brush to 
rush ; 
Y «the metallic resistance of the circuit, and 
X =the counter E.M.F. ; 


then at normal speed we have 


R= Ë and Y = EA, 

C C 

and for the increased speed 
Era-z 
Y= 
C+5 

Whence X=(E-a)- ( a 2-2) 
O TE 
and Y= j 


For example, at normal speed the readings are E= 
5 volte, C- 50 amperes, and at the increased speed E + a= 


Then 


E 5 
R = —01 h : 
C 50 8 
XE 20.5. 1502.8 volta; 
b 20 
yo ETA-X 51-25. 505 ohm. 
C+6 50 +20 


—W. G. 


Answer to No. 289 (awarded 78. öd.).— The beat method 
of determining the back E.M.F. or amount of polarisation 
in electrolytic vats is to fit the vat for the time being with 
insoluble electrodes, also providing a third thin metal plate 
ao that it can be interposed when required between the 
anode and cathode, and the nature of this plate must 
be such as not to sensibly affect the resistance. Now, if 
E, P, C, R represent E.M.F., polarisation, current, and 
resistance respectively, then with the two electrodes we 
have E,=P+CR. If the third electrode be now inter- 
posed 80 as to completely divide the cell, and the resistance 
and current is maintained unchanged, then E,=2P+CR, 
or, P-E,- E, In putting the method into practice the 
main difficulty is encountered in arranging the cell so that 
the third electrode may be put in or taken out easily, and 
in such a manner that the current shall pass through it and 
not round it. 

In an actual experiment a rectangular cell of ebonite is 
provided with platinum electrodes which fit into grooves 
in the walls of the cell, and between these a third groove 
receives the third plate, which is placed in such a position 
so as to prevent undue leakage round the electrode with 
moderate conductivities and current densities. 

About half an hour elapses before the polarisation 
becomes constant. The following are some results obtained: 


Copper Sulphate, 16 per cent. at 15deg. C. 
Current density, in amperes Polarisation, 


equare dom. volta. 
dd 1 mg . 17591 
%%é§Ü0n VEN EA EXER R E R26 ] 628 

T2 (m Pe eis tenance S dS 1 608 

v MEE oce 8 . 1:095 

1 INC EE VEA ud Pn VE ERR EI E NE 1717 


Silver. Nitrate, Normal, Iödeg. C. 


Current density, in amperes Polarisation, 
per :qvare dem. volte. 
OID  uiicsseseen sex eri tn sm amr eus Yen ve ve sna '888 
;öÜ se rea 8 897 
„ a O E . 903 
o o E Vobs esse tvectuastaians D ERA ~- 908 
J mcm 926 
„ P 93⁵ 
—J. C. B 


Answer to No. 289 (awarded 78. 6d.).— The back E. M. F. 
may be easily calculated, as shown by the following 
considerations : 


Let Q = quantity of electricity passed through an electrolyte 
(coulombs) ; 
V = back E. M. F. (volts) ; 
z=electro-chemical equivalent of 
(grammes per coulomb) ; 
J = Joule's equivalent of heat 
x 42 x 10? ergs; 
H=the heat of combination of the ion in question with 
the other resolved ion. 


The work done is=V . Q x 107 ergs ; 
2. H. J 


ion deposited 


„. V=e H. J x 10-7 volte. 
An example may be useful —say, what is back E. M. F. in 
water voltameter 1 
Take from the tables— _ 
z = 1:0384 x 10-5 (hydrogen); 
H=3 4x 10* (H and O). 
Hence V =: H J x 107’; 
= 1·0584 x 3 4 x 42 x 10— x 104x107" x 107 
= 1:48284 ; 
which is the required E M.F. in volta. | 
A practical method may be given on this ug : that 
an applied E. M. F. exactly equal to back E. M F. of elec 
trolyte would not decompose it. But this would be a 
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laboratory experiment and not suitable for a workshop. 
There can be no rough-and-ready way of doing this. Fit 
ap apparatus as shown : 


— | 
C =the apg La cell ; 

V = voltmeter, Weston or Siemens; 

G = galvanometer ; | 

M = mercury-cups, and S a switch battery of preferably 


secondary cells ; 
Patient ^ 


Pass a current through the cell and decrease it by 
altering the EMF. by means of rheostat until the 
galvanometer indicates no current or as near to it as 
rbd Then read volts on voltmeter, which gives back 


N.B.—A mean of several observations must be taken, 
and readings should be taken on both rise and fall of 
current.—A. S. 


Question No. 290.—Give comparative figures as to the weights 
and efficiencies of two direct-current dynamos of about 
200 kw. capacity, running at a speed of about 50 revolu- 
tions per minute, the first machine to be a two-pole one and 
the second a multipolar. Figures from actual machines 
would be of greatest service. 


Best Answer to No. 290 (awarded 10s.).—Such an output 
as 200 kw. at 50 revolutions is entirely unsuited to a two-pole 


A 


w 
o. 


L II oc - 


„( . . ey 
Fia. 1. 


i 
"» Po dc o —— — J 


design, and it is most unlikely that anything approaching 
this has ever been actually made, the reason being that a 
multipolar machine can be made of very much lesa weight, 


as be ssen by the comparison given below. This com- 


Fic. 2. 


parison has been worked out on the basis of equal heating— 
a temperature rise of about 70deg. F. being allowed. 
Though the figures are not taken directly from actual 
machines, the multipolar is only slightly modified from 
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existing machines to suit the output given, and the two- 
polar is based on machines of such outputs as 200 kw. to 
300 kw. at 500 revolutions, which is the largest output for 
which two-polars are ever used at the A ‘shale time. To 
give the two-polar every advantage, the chester type of 
magnet (Fig. 1) has been chosen, as this is not only con- 
siderably lighter than the equivalent single-limb net 
type, but also allows the poles to be conveniently split at 
the centre by a non-magnetic distance-piece (as shown at A, 
Fig. 1) which has the effect of practically halving the 
armature reaction, and thus allowing a much smaller air- 
gap to be used, without fear of sparking, than would 
otherwise be the case. Further, the two-polar is made 
with a smooth-cored armature, as a considerable air-gap is 
in any case necessary to prevent sparking, and may as well 
be occupied by the conductors. The multipolar is made 
with an ordinary slotted armature core, as is now almost 
the universal custom. The number of poles chosen is 12, 
but if this number is slightly reduced or increased, the 


effect on the total weight will not be great. The two 
figures shown are to scale. 
CoMPARISON, 
Two-polar. ri gei 
Fig. 1. Fig. 2. 
Outpub . . . . . 200 kw. ab 200 kw. ab 
50 rovs, 50 revs. 
Diameter of armature core............ 40in. evans 80in. 
Length of armature core 60in. PS 15in. 
Net weight of armature copper (nob 
including commutator) ............ 40cwb, l5owt. 
Net weight of armature core discs 135cwb. . 70cwb. 
Armature hub, commutator, and 
spindle (approximate) . oecd. ates 80cwb. 
Net weight of magneb(iron or steel) 470cwt. .. .  200cwb. 
Net weight of magnet (copper) lObswt. ...... 350wb. 
Complete weight of machine exclu- l 
sive of bearings and bedplate ... 850 t.. 420 cwb. 
Approximate commercial efficiency 
ab full load... . . . . 87 per o end. . 89 per oend. 
Approximate commercial efficiency 
ab half load. . es». 85 per cenb. . 86 per cent. 


LIGHT RAILWAYS. 


The Light Railway Commissioners have submitted to the 
Board of Trade an order for the construction of a light railway 
in the county of Gloucester, between Wotton-under-Edge and 
Charfield. 

The Carnarvon Ccunty Council have approved of the applica- 
tion of the North Wales and District Light Railway and Eleotric 
Power Syndicate, Limited, for the loan of £5,500 to enable 
them to construct a light railway from Pwllheli to Morfa Nevin, 
on condition that the promoters of the railway provide a road- 
way along the whole of the route of a width of not less than 
19ft. 6in. from the end of the sleepers to the foot of the hedge, 
and also that the top of the sleepers be made level with the: 
surface of the roadway, and that all occupation and public: 
crossings are paved. 

At the meeting of the Surrey County Council a resolution to 
the effect ‘‘that a committee be appointed to consider the 
position this Council should assume with relation to all applica- 
tions to the Light Railway Commissioners and to Parliament 
for powers to construct light railways and tramways within the 
administrative county, and to report to this Council thereon,” 
was considered and lost. 

At the last meeting of the Gwyrfai District Council a joint 
committee of Pwllheli Town Council and the Gwyrfai Council 
recommended that of the two schemes for the construction of a 
light railway to Dinas Dinlle, the one submitted by Mr. Peterson, 
of London, on behalf of a syndicate, should be considered 
favourable by the two authorities. 

The Light Railway Commissioners on Friday last held an 
enquiry in reference to an application for an order authorising 
the construction of a light railway from Bury St. Edmunds to 
Attleborough. The Commissioners having discussed the plans 
for a few minutes, the President said an order for the con- 
struction of the amended scheme, that was to say, a line from 
Bury to Diss, with a short branch from Stanton to Walsham-le- 
1 would be granted, subject to the approval of the Board 
of Trade. 

An enquiry was held last week by the Light Railway Com- 
missioners into an application by Messrs. H. H. P. Bouverie, 
A. Peace, and R. A. Read for an order authorising the con- 
struction of a light railway between Bridgwater, Cannington, 
Bolam Bridge, Fiddington, Stowey, and Stogursey. This 
order was granted, 
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The Oxford County Council have passed a resolution to apply 
to the Railway Commissioners authorising them to make 
under certain conditions a grant of £15,000 towards the con- 
struction of the Witney, Burford, and Andoversford Light 
Railway. 

In connection with the scheme now before the Light Railway 
Commissioners for the construction of light railways between 
Blackburn, Burnley, and Whalley, the Tramways Committee 
of the Blackburn Corporation have approved a pro to form 
a tramway from Furthergate to the borough boundary in 
Burnley-road. The cost is estimated at £15,000, and the con- 
nection would bring practically the whole of East Lancashire 
into the system. 

The Light Railway Commissioners have refused the applica- 
tion of Mr. Henry Brinsley Sheridan, J.P., and Mr. Thomas W. 
Barber, M.I.C.E., for powers to construct a series of light 
railways for South Devon. : 


MANCHESTER ELECTRICITY WORKS, 


The following is the report of the Electricity Committee 
for the year ended March 31, 1900, together with an 
abstract of the revenue account, general balance-sheet, and 
statement of electricity generated, sold, ete. : 


The total quantity of electricity measured and accounted for 
during the past 12 months amounted to 6,468,405 unite, being an 
increase of 1,254,184 unite, or 24 cent., over the previous year. 
The number of consumers at the close of the year was 3,240, 
representing an increase of 670 as compared with the preceding 
year. The total number of lamps connected was: incandescent 
(of 8 c. p.) 237,145, arc 2,139, as compared with 188,999 and 1,817 
respectively. There were also in use 500 motors, representing 
2,060 h.p., showing an increase on the previous year of 166 motors, 
equivalent to 890 b.p. The maximum load at any time during 
the year was 5,607,000 watts. During the past year additional 
maius have been laid to the extent of 83,250 yards, or 47 milee 
530 yards, making the total length laid ab March 31, 110 miles 
45 yards. 

The revenue derived from sales of current, etc. 

(which works out at 320d. per unit accounted for) 
amounts boo . . „ £80,207 18 4 
And the working expenditure to . . . .. . 49,905 11 6 


Showing a gross profib of. . . . $90,392. 6 10 


Out of this sum, the following requirements had to be met— viz. : 
Interest on mortgage debt, etc. ..... £14,264 15 O0 
Sinking fund... . . . .. 12,935 0 5 

— — 927,190 15 5 


Showing a surplus or neb profit of. . 22 . , £9,192 11 5 


This surplus, together with the balance of £2,000 brought from 
last year's account and £572. 0s. 5d. interest on reserve fund 
invesbment, making a total of £11,764. 178. 10d., has been appro- 
priated in the following manner—viz. : 

Paid to city fund in aid of rates ......... e . £10,000 0 0 
Placed to reserve fund.......................... som ones eee 1,764 17 10 
£11,764 17 10 
The following statement exhibits the financial position of the 
undertaking at March 31, 1900: 


Total capital expenditure ....... * 2... . . . LO41,821 18 0 
Mortgage deb... ....... TM ode 


656,278 9 0 
Amount of mortgages redeemed to date by action 

of sinking fun (JELLES oe RC SS e 49,232 11 0 
Balance at credit of renewals suspense account... 335 4 5 
Ditto reserve fund. . 13,360 15 2 


Owing to the necessity for renewing a considerable length of 
mains which had proved defective, the charge upon revenue 
account for repairs and renewals of mains this year amounts to 
£7,453. 10s. 6d., as against £1,495. 12a. 6d. last year. In addition 
to this, the sum of £12,459. 10s. 6d. has been taken from the 
renewals suspense account to cover similar expenditure. Your 
committee regreb that the accident which happened to the 
machinery at Dickinson.sbreet etation in September last did con- 
siderable damage to a portion of the plant installed there. Two 
400-h.p. engines and dynamos were completely wrecked ; whilst 
other engines, a switchboard, a range of steam-pipes, and the 
building were also damaged. The amount withdrawn from the 
reserve fand on acoount of the breakdown is £7,069. 188. Id. 
The parte of the two wrecked engines and one horizontal engine 
have since been sold, and on the space seb ab liberty two new 
direct-driven generators, each of 1,000 h.p., will shortly be erected. 
These machines will be suitable for lighting and tramway work. 
The work in connection with the foundations and buildings at 
Bloom-street generating station is proceeding with all dispatch, 
and the several contractors for the supply of engines, generators, 
boilers, etc., have the plant in a forward state. Your committee 
are poshin forward the equipment of this station in order to meet 
the creasing demand for the supply of electrical energy, and to 


be ready to supply the current necessary for working the tram- 
cars, Ab the Polygon, Ardwick, satisfactory progress is being 
made with the erection of buildings for workshops and cable stores, 
etc., and it is expected they will be ready for occupation before 
theendof the present year. Your committee have recently approved 
of plans for the equipment of a part of Stuarb-streeb generatiug 
station, and s cations for the various works will shortly be 
issued. Very considerable progress has been made during the 
past year with the laying of electric mains in the districts of 
Withington, Moss Side, and Levenshulme. The supply of current 
has been available in portions of Moss Side since December last, 
and in Wibhington since February last. On Sept. 30 last the price 
of electric energy to long-hour consumers was reduced from IId. 
to 1jd. per unit, and a similar reduction was made in the price of 


current supplied for motor purposes. The above represente a con- 
ceesion to the consumers of £2,873. 8s. 6d. in six months. 
REVENUE ACCOUNT. 
Dr. Generation of Electricity. £ sd. 
Coal uices E eene —À . . . £10,375 19 9 
Oil, waste, water, eto 23, 207 14 8 
Sundries ................-. s iral — " 554 14 6 
Wagee at generating station ........ 4, 126 15 4 
Repairs, maintenance, and renewals 
of buildings, machinery, etc. ..... 4,308 5 65 
Current used on works and main- 
tenance of lampe, eto. ............. = 529 12 0 
— — 23,103 1 8 
Distribution of Electricity. 
Wages — ee». 222515 2 
Sundries ..................... 5 N 15 1 4 
Re . maintenance, and renewals 8. 
paas j — 12093 14 10 
Rents, Rates, and Taxes, 
Chief rents e eee e 478 7 11 
Rents of sub.stetions and offices in 
town hall .......... ——M 531 0 5 
Rend of telephones . " 48 2 6 
Rates F 4. 4,13 18 10 
Income tex (noscere arto oret 692 9 7 
— — 600319 3 
Management Expenses. 
Salaries— Engineer's department. 3,369 2 5 
Secretary’e department 2 . 1,487 1 8 
Stationery, printing, and advertising 862 1 5 
General establishment charges. 1,093 5 9 
5 "y 6,811 11 3 
Law and Parliamentary Charges and Ex es. 
Law and parliamentary charges. 107 3 j 
Ditto re transfer of orders from 
various authorities. . . 318 17 9 
Stamp duby essa . . ã .. 343 11 11 
—ſ — 769 12 8 
Special Charges. 
Insuran ces . ne 28 6 6 
Bank commission . q 74 18 3 
Contributions to thrift fund  ......... 121 16 11 
Commission on loans sea ewes 182 10 6 
Repaire and maintenance of office 
furniture ....... c VETE NUNCA 110 6 
Official clothing ........ ....- e . 87 16 6 
— 506 9 2 
Bad debte—amount written off... . . 57 2 8 
49,905 11 8 
Balance carried to neb revenue account .............. 36,392 6 10 
£86,297 18 4 
Cr, £ s.d. 
Sale of currenb per meter—Manchester ............... 85,372 6 11 
Witbhigteoggdgdgdgdgdgddd 8 77 17 1 
Moss Side (Ree OE 60090929095095090000000500099 0904049 609090000099 0905 609 195 12 10 
85,645 16 10 
Public pe jie a pap hh ae Aa RRR 364 1 8 
Rental of meters—Manchester ...........—.... . 184 2 11 
Cottage, etc., rental. . e . 103 16 11 
£86,297 18 4 
| GENERAL BALANCE-SHEET, 

Dr. Liabilities. £ s. d. 
Mortgage debt—loans as per capital account ..... 556,278 9 0 
Sundry Creditors. 

Interesb accrued on mortgage debb.. £2,289 9 8 
Deposits held as security for current 
supplied. . ~ 2,118 11 10 
Interest accrued on ditto.......... stats 157 7 5 
Trade accounte owing ....... 2. —.—.— 30,759 19 7 
35,020 8 6 
Amount owing to bankers ............ 50,145 10 0 
City fund —street-lighting ............ 157 16 10 
— — 85,923 15 4 
Amount ab credit of renewals suspenee account ... 335 4 5 
Amount ab credit of reserve fund........................ 13,300 15 2 
Balance, being surplus— mortgages redeemed by 
sinking fun 49,232 11 0 


(T KALALA E] © €0905009060000600Q 0é9 0606000009 G9* 550909 
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Fee ded wes 641.821 18 Ò 
unb expended as per capital account. $ 
Stocks on hand ... 1... . . 7,855 15 11 
Sundry debtors—accounts due for 
current supplied...................—..— £27,384 10 7 
India 3 per cent. stock (proportion 
of reserve fund investment)... 9,837 2 9 
Other accounts due. . 2,045 2 1 
i 40,166 15 5 
Cashier, cash in hand ..... ooe soss osem 25 3 1 
Treasurer, ditto SD o4» 009 0900090090 00 OD 0 Ot 787 2 1 
— — 40,979 0 7 
roe abi be OTa sistas drm du 555 13,360 15 2 
wan en arges—proportion carri 
FFF € Vid n 1118 5 3 


£705,130 14 11 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Quantity e in B. T. unite ......... "ums 6,927,396 
vate consumers ....... G6, 
e — cce lo. asepo) 355,872 
Quantity used on works . 4 ons sos 112,533 
Total quantity accounted for.... .. ... 8,468 405 
Quantity nob accounted for.. . 458,991 
Number of publio lamps. . ent 26 
Total maximum supply demanded, 5,607,000 watte, equivalent to 
175,219 lampe of 8 c. p. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Halifax.—Tenders for incandescent lamps are required by the 
Corporation. 

Luton.—The Electric Lighting Committee invite tenders for the 
supply and erection of meters. 

. . Lincoln. —The Town Council invite tenders for wattmeters and 
demand meterse. "Tenders by Sept. 14. l 
Hamburg.—Two 30-ton electric cranes are required. Enquiries 

may be made at the Town Hall. Tenders by Sept. 10. 

Ww on.—Tenders are required by the Corporation for 
installation of mains and fittings at town hall and market. 

Barcelona.—The Public Works Department, Madrid, invite 
tenders for a system of electric tramways in Barcelona. Tenders 
by Aug. 18. 

Piumstead.—The Vestry invite tenders for the supply and 
e'ection of various planb and machinery for electricity works. 
Tenders by Sept. 15. 

Portsmouth. —The Electric Lighting Committee invite tenders 
for carrying out the sbreeb work required for laying cables, etc. 
Tenders by 15th inet. 

Leeds.—Tho Guardians invite tenders for the installation of 
electric light to the Poor-Law Offices, East-parade, Leeds. 
Tenders by 14th inst. 

Nowport (Mon.).—The Guardians invite tenders for a complete 
installation of electric light at the new workhouse, Stow-hill, 
Newport. "Tenders by 22ad insb. 

Belfast.—The Electricity Committee invite tenders for the 
supply and erection of an auxiliary feed-water heater with pipe 
connections. Tenders by Aug. 15. 

Stookport.—The Tramways Committee invite tenders for 20 
double-deck tramcars, complete with electric equipment for over- 
head traction. Tenders by Aug. 31. 

Bradford, —The Guardians invite tendera for the installation of 
electric lighting at their union workhouse. Tenders by Aug. 13. 
Details in our advertisement columns. l 

Leeds.— The Tramways Committee invite tenders for the erec- 
tion of a new boiler-house (all trades a ironfounders’) at the 
generating station, Crown Point, Leeds, Tenders by 21s inst. 

Salferd.—The Corporation invite tenders for the supply, 
delivery, and erection of lighting cables, tramway feeders, and 
street lighting. Tenders by Aug. 13. Details in our advertise- 
ment columns. 

Barnes.—The Urban District Council invite tenders for the 
supply and erection of pipework, condensers, etc., and overhead 
travelling crane. Tenders by Aug. 14. Details in our advertise- 
ment columns. 

Cuper Fife.—Tenders are invited at once for an electric 
lighting installation at the Fife and Kinross District Lunatic 
Asylum, about 800 lighte, Apply to Mr. D. Oaborne, clerk to the 
Board, Oupar Fife. 

Newcastlo.on-Tyne.—The Corporation invite tenders for the 
laying down in Newcastle of about five miles of double-line tram- 
way, the raila and fastenings and the poles being supplied by the 
Corporation. Tenders by Aug. 22. . 

Edinburgh.—The Lord Provost, Magistrates, and Council are 
prepared to receive tenders for coal-conveying machinery for 
Dewar-place station, contract No. 54. "Tenders by 13th inst. 
Details in our advertisement columns. 

Aberdeen.—The Corporation Tramways Committee invite 
tenders for the supply of steel poles, bases, and brackete for 
extensions of their overhead system of tramways. Tenders by 
25th insb. Details in our advertisement columna, 
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Fulham.—The Vestry invite tenders for wiring the town hall, 
Walham Green, for the electric light. Tenders by 24th inst, 
Details in our advertisement columns. 


Salford.—The Corporation invite tenders for the supply, 
delivery, and erection of the following plant: lighting switch- 
board, traction switchboard, and balancing transformers at their 
new electricity works, Strawberry-road, Pendleton. 
Sept. 3. Details in our advertisement columns, 


Whitby.—The Council invite tenders for the following plant: 
bwo water-tube boilers, pumpe, condensers, pipes, etc., two steam 
dynamos, balancer, and boosters, switchboard and connections, 
battery, travelling crane, and cables, arc lampe, eto. Tenders by 
Sept. 3. Details in our advertisement columns. 


Portamcuth.—The Corporation invite tenders for the supply, 
delivery, and erection of the whole of the planb and apparatus 
necessary to completely equip for electric traction their propoged 

wer station at Vivash-road, Fratton-grove, Portemouth. Tenders 

y Sept. 4. Details in our advertisement columns. 


Grimsby.—The Corporation invite tenders to specification 
for the supply and delivery, in connection with the electric 
lighting of the borough, for additional steam dynamos : Section 1, 
engine; Section 2, dynamo; and extension of switchboard for 
dynamo No. 7, and traction work. Tenders by 18th inet. Details 
in our adverbisement columns, 

St. Peteraburg.—The Posts and Telegraphs Department invite 
tenders for the working of the telephone systems in St. Petersburg, 
Moscow, Warsaw, Odessa, and Riga for 18 years from Nov. 1, 1901. 
Tenders by Aug. 28. All necessary particulars may be examined 
on personal application at the E Russian Financial Agency, 
107, Cromwell-road, London, S.W., on Mondays, Wednesdays, 
and Fridays, from 2 to 4 p.m. l 

Aberdeen.—The Town Council invite alternative tenders for the 
supply of 650 tons steel girder straight-track tramway rails, weight 
about 100lb. per lineal yard; 150 tons steel girder curve-track 
rails, weight about 104lb. per lineal yard, in standard lengths of 
60ft. or 45ft., as may be decided; also for 60 tons fiehplates, 
weight about 751b. per pair. Tenders by 24th inst. Details in 
our advertisement columns. 

Hanloy.—The Electric Lighting Committee invite tenders for 
the supply, delivery, and erection complete of two Lancasbire 
boilers and fittings, including steam receiver; water-tank, girders, 
and pumps; fuel economiser, with engine or motor; smoke 
chimney, exhaust fan, with engine, etc.; feed-water heater; 
forced-draught fittings, firebars, or other appliances to boiler 
furnaces ; and coal conveyor and bunkers. Tenders by 25th inst. 

London, 8.E.—The Directors of the South London Electric 
Sapply Corporation, Limited, invite tenders for the supply and 
erection at their works at Bengeworth-road, Loughborough 
Jupction, 8. E., of a complete condensing plant for dealing with 
28. 000lb. of steam per hour, comprising surface condenser, steam- 
driven air and circulating pumps, cooling tower, and pipe connec- 
Mone Tenders by 14:h inst. Details in our advertisement 
columns, 


Fenton (Staffs).—Tonders are invited for works in connection 
with the construction of a single line of railway (2fb. Gin. gauge) 
from Water houses to Hulme End, Staffordsbire (about eight miles 
two furlongs), and incidental works connected therewith, for the 
Leek and Manifold Valley Light Railway Company. Plans, 
rpecifications, bills of quantities, and forms of tender may be 
inspected at the offices of the company's engineer, Mr. Joseph 
Forsyth, Heron’s Cross, Fenton, Staffs, on and after Aug. 4, and 
copies of same may be obtained from bim. Sealed tenders must 
be sent to Mr, Edward Challinor, secretary, Leek, by Sept. 1, 


London, W.—The Central Electric Supply Company invite 
tenders for the supply, delivery, and erection of (Specification 24) 
dry-back marine boilers, 11ft. 6in. diameter and 14ft. long, gang- 
ways, feed and drain pipes, etc., complete, as required for each of 
three blocks of boilers. Each or all of the blocks can be tendered 
for, each block containing six boilere, "Tenders are also to be sub. 
mitted for mechanical stokers, with the shafting and gearing for 
driving them. Alternative tetders are invited for (Specification 2B) 
water-tube boilers as an alternative to the dry-back marine boilers, 
including the mountings, feed and drain pipes, etc. Copies of the 
specifications. with forms of tender, drawings, and general condi - 
tions, can be obtained from the General Manager, 19, Carnaby- 
street, Golden- square, W., on payment ef £3. 33., to be returned 
on receipt of a bona fide tender. Specifications and drawings can 
be seen ab the office of Prof. Kennedy, 17, Viotoria- street. S. W. 
Tenders, on the prescribed form, endorsed on the outside Electric 
Plant— Tender to No. — Specification,” must be sent to Mr. F. J. 
Walker, general manager, before 10 a.m. on Aug. 20. 

London, E.C.—Tenders are invited by the Pacific Cable Com- 
mittee on behalf of her Msjesty's Government and the Govern- 
ments of Canada, New South Wales, Victoria, New Zealand, and 
Queensland for the manufacture and laying in the Pacific Ocean 
of 8,272 nautical miles of telegraph cables between Vancouver and 
Fanning Island, Fanning Island and Fiji, Fiji and Norfolk Island, 
Norfolk Island and New Zealand, Norfolk Island and Queens- 
land. Ib is proposed to divide the whole undertaking under three 
diatinct contracte, for any one or more of which contractors ma 
tender. Each of these contracts will inclade a clause under whi 
the contractor guarantees the good electrical condition and work- 
ing order of the cables for 30 consecative days after the comple- 
tion of the laying. A fourth contract is aleo proposed for survey- 
ing and sounding the whole route before the cables are laid. 
Forms of contract, specification, and tender may be obtained of 
Meesrs. Clark, Forde, and. Taylor, 4, Great Winchester-streob, 


Tenders by 
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E.C., at whose offices charte showin 
cable and the positions where soundings are to be taken may be 
inspected. The last day for the reception of tenders is Aug. 14. 
They must be enclosed in sealed covers, marked Tender for 
Pacific Cable," must be addressed to Messrs. Clark, Forde, and 
Taylor, 4, Great Winchester-street, E.C., and must be delivered 
by 12 noon on that day. 


RESULTS OF TENDERS. 


—The following tenders have been received for the 
work of fencing at the electric lighting station: Nightingale, 
£197. 10a. 6d.; T. W. Jones, £203. 103. 

Barton.—The Guardians have accepted the tenders of the 
Lancashire Dynamo Company for a switch for the new motor ab 
£11. 15s., and for the new dynamo at £50. 

Manchester.—Moessre. W. T. Glover and Co., Limited, of 
Trafford Park, Manchester, have secured from the Corporation a 
large order for their diatrine paper cables. 

Hapton.—The Parish Council have accepted the tender of 
Simpson Bros., of Hapton, ab £122, for the lighting of Hapton 
township with electricity from Sept. 1, 1900, to April 30, 1901. 

Birkenhead.—The Corporation have accepted the tender of 
Mesere. Stirling and Hughes, of Bootle, for constructing and 
erecting a new car shed in connection with the electric tramways 
in Laird-streeb, Birkenhead. 

Liverpeel.—A contract has been entered into with Willans and 
Robinson, Limited, Rugby, for the supply and delivery of three 
sets of plant similar to those on order for the Lister-drive and 
Pumpfields stations, at £6,939 per seb, less 24 per cent. 


the proposed route of the 


South Shiolds.—The Guardians have accepted the following 


tenders: Falconar, Bell, and Jo., for the installation of the 
electric light at the workhouse, £1,969; W. Christie, for the 
erection of a dynamo-room, extension of boiler-house, and pro- 
viding a new boiler, £1,224. 19a. 6d. 

Bermondsey.—The Vestry have received the following tenders 
for the erection of a generating station io Neckinger, Spa-road : 
G. E. Todd and Co., 192, Hackney-road, N. E. (accepted)... £12,723 
A. Johnson and Co., 66, Watling-street, E.C. ............ 13,890 
Haghes and Stirling, Arundel-street, Strand ............. 2. 14,791 


BUSINESS NOTES. 


TRACTION. 


Sunderland. — A Board of Trade inspection of the new electric 
tramways in Sunderland was announced for the 9th insb. 

Torquay.—The Electric Light.Committee have been instructed 
to report upon the dosirability of an electric tram scheme for the 
extended borough. 

Darwen.—A sub-committee consisting of the Chairman, Vice- 
Chairman, Alderman Cocker, Councillors Cooper and Walmsley 
has been appointed to deal with tramway matters. 

Bath.—From the local Press we gather thab the tramway scheme 
which is on foot has the approval of every local authority interested, 
and the support of the inhabitants without as well as within the 
borough. 

Southend.—The Town Council have accepted the tender of 
Messrs. Smith, McMillan, and Co., London and Philadelphia, at 
the price of £87,500, for carrying out a system of electric 
tramways for the borough. 

Cheshire.—The application‘ of the United Kingdom Tramway, 
Light Railway, and Electrical Syndicate, Limited, for the consent 
of the Council to the laying of the propoeed tramways in the 
Cheshire salt district has been referred to the Parliamentary Com- 
mibtee of the County Council. 

Norwioh.—After a trial of two ony the electric tramways of 
Earlham, Dereham, Thorpe, and Magdalen roads were opened to 
the public on July 30. During the first day 20,000 passengers 
were carried, representing an income of £108. During the three 
firsb days 73,000 passengers were carried. 

Halifax. The work at the King Crots and Warley-road tramlines 
is now almost completed. Ib will be some time, however, before 
this section is connected with the Highroai Well route, as the 
roadway which branches from Warley-road into Gibbet-lane, along 
which the trams will travel, requires widening. 

Central London Railway.—The receipts for the firsb week 
amount to 44, 323. The number of passengers were as follows: 
Monday, 85,400; Taeeday, 91,900; Wednesday, 86.700 ; Thure- 
day, 96,100; Friday, 80,700 ; Saturday, 102,790. Oa Bank Holi- 
day the line conveyed 100,891 passengers, and on Tuesday 105,171. 

Buralcy.—Notice is to be served upon the Burnley and District 
Tramways Company, Limited, requiring them to sell to the Cor- 

ration, under the conditions provided by Section 43 of the 

ramways Act, 1870, so much of their undertaking, includin 
line, bui ninga, rolling stock, obc., as are within the borough o 
Burnley. The Council have secured the services of Major Cardew 
as consulting engineer. 

Automobilo Association, —In the Chancery Division on Wednes- 
day Mr. T. R. Warrington, Q.C., moved, before Mr. Jastice 
Kekewich, for the appointment of a receiver in the case of 
Cobaias 5 ine 1 e pian I W. C. 

enshaw, Q.C., ap or the Company. ter some discussion 
an order was a i phe tire for bho appointment of Mr, Taylor 


as receiver and manager.—Financial Times, | 
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Glasgow.—Aba recent meeting of the Corporation Mr. Paton 
stated that the Tramway Committee were already advertising for 
contractors for some of the tramway extensions that had been 
sanctioned. The receipte for the week ended July 28 were 
£8,511. 13s. 10d., as compared with £8,148. 9a. 9d. for the corre- 
spondirg week of last year. 

London County Council Tramways.—No. 17 of the new lines 
under consideration by the London County Council (see ma 
p. 170, lasb issue), at Southwark-street, will be especially useful, 
As in some parte of Stamford.street the carriageway is not wide 
enough, it will be necessary to widen the street. This line is 
1 mile 2 furlongs 7:7 chains long. The estimate of the construction 
of the line for electrical traction is £45,000. 


St. Helens.—Ab a recent meeting of the St. Helens Corporation 
Electric Supply and Tramways Committee the starting places and 
routes to be taken by the full service of electric cars on the entire 
system were fixed upon. It was also decided that arrangements 
be made for through cara from Haydock or Parr to Denton’s-green 
and North-road. The committee acce an offer from the Gas 
and Lighting Committee to purchase the buildings and fittings of 
the a halo works in the Warrington Old road for the 
sum of £1,800. 


Dundeo.—The Town Council have received their license from 
the Board of Trade granting the new electric tramways. 
Ex-Provost Brownlee, convener of the Tramways Committee, 
said at the last meeting of the Town Council that the electric 
system had been a great success, and it had worked exceedingly 
well. The cosb of traction was very low. Horse traction had cost 
them 6d. per car mile, whereas by electric traction the cost had 
been reduced to less than 14d. per car mile. There would also be 
a great saving in the wear of the causeway blocks, and four of the 
new cars were doing the work of six of the old ones. 


Sheffield. —The Tramways Committee have decided to run the 
Nether Edge, Abbeydale-road, and Eccleshall-road electric cars to 
the cross-over at the upper side of Fitzalan-equare, and thus do 
away with the block in High-street. They have also decided that 
the tramline in Church- street, from St. Jamee’s-row to the bottom 
of Bow-street, shall be doubled as soon as possible. The temporary 
electric car-shed on Queen's road is now completed, and tramlines 
have been laid to it. Tenders are to be invited for a permanent 
tramoar depób to be erected in Queen’s-road. The following is a 
return of the traffic for the month ended July 29: total takings, 
£9,938. 11s. 64d.; number of passengers, 2,564,668. 


Longton.—4Ab the last meeting of the Improvement Committee 
the Town Clerk reported that he had been in communication with 
the Board of Trade with reference to the dispute between the 
Corporation and the Potteries Electric Traction Company, Limited, 
which had been referred to arbitration, and he had su ted that 
all matters in dispute should be decided at the same time, and had 
received a reply from the Board of Trade that they considered 
that it would only complicate matters to extend the reference as 
suggested, and that the fresh points might be referred to the 
arbitrator after he has decided the present reference. The Borough 
Surveyor reported that, in accordance with the requirements of the 
Council, the British Electric Traction Company, Limited, had 
delivered at the Corporation yard about 800 tons of surplus 
paving, etc., excavated in the construction of the tramways in the 

orough. 

Wigan.—The borough engineer's reporb upon the tramway to 
Markland Mill Bridge states that the construction of the line 
between Market-street and Markland Mill Bridge was commenced 
on the 11th of lasb month at a point about 100 yards west of the 
Woodhouse Inn, where the b passing place is fixed. "The 
road has been taken up and the site prepared for the rails for a 
distance of 140 yards double and 270 yards single track. The 
rails have been laid and completed for a length of 60 yards double 
and 50 yards single track, and a further length of 220 yards single 
track is completed with the exception of bonding; 346 square 
yards of paving has been laid down. The platelayers are at 
present practically idle in ae of having to wait for the 
repunching of the joint.plates, bub a supply is expected from 
Barrow in the course of a day or two. On the whole, 
satisfactory progress has been made, considering the difficulties 
with the sole and fish plates, The Electric Light and Tramways 
Committee have visited the works of Messrs. Dick, Kerr, and Co., 
Preston, and inspected the work in progrees and cars which have 
been constructed and finished for various corporations. 


Derby.—At the quarterly meeting of the Town Council the 
Tramways Committee reported that the receipts of the Corporation 
tramways during the four weeks ended July 21, 1900, were £1,345, 
an increase of £62 as compared with the corresponding period last 
year. A scheme bad been approved by the committee which made 
a reduction in the number of hours worked by the tram drivers 
and conductors, but did not alter their pay. The Council was 
recommended to grant £160 for the purchase of charabanes and 
two covers. ‘The committee proposed to adopt electric traction for 
the whole of the routes, and decided to recommend the Council to 
take powers for the compulsory acquisition of property, situate in 
Full.street, bounded on the north by the electric lighting station 
and Silk Mill-lane, on the south by the public baths, on the east 
by the mill race, and on the west by Full-street, containing an 
area of about 6,030 square yarde, as a site upon which to erect 
buildings for the generation of electricity. The Council was further 
recommended to approve the scheme, and to sanction the insertion 
of clauses in the next Bill in Parliament for alteration of the 
existing system, for the proposed extensions, for the scheduling of 
land proposed to be acquired for street widening, and for generating 
station. After a short discussion the report was adopted. 


— 
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Dudley.—The Dudley, Sedgley, and Wolverhampton tramway 
is now tically complete, and will shortly be in full working 
order. extraordinary dispute which developed eome sensational 
phases has occurred. In connection with the reconstruction of 
the local tramways the Dudley Corporation have an agreement 
with the British Electric Traction Company to take over at 
valuation in about four years’ time the whole of the lines within 
the borough. The Midland Counties Express says: One clause 


in the agreement provides that the lines shall be constructed and 
equip to the satisfaction of the borough surveyor (Mr. J. 
Gammage). This agreement has been faithfully carried out with 


to the lines running to Stourbridge, Netherton, and Kings- 
winford, but in connection with the Sedgley line a serious bitch 
has occurred, On Saturday it was discovered that instead of 
laying the cables in earthenware conduits and setting them in 
pitch, the tramway company’s workmen were threading the cables 
through pipes. Mr. Gammage protested, but the traction com- 
peny's foreman continued the work in spite of all that could be 
said. Various official negotiations took place, but still the work pro- 
ceeded. The upshot was that a gang of Corporation workmen were 
seb to fill up the trench which at Scott's Green the tramway men 
had excavated. The excitement then became great and rapidly 
spread. As fasb as the tramway men pushed forward their 
cutting, just os fast the Corporation employés filled it up and 
battened it down, High words were banded between the two sets 
of workmen, and threats of a somewhat sengwinary nature were 
freely indulged in. This continued throughout the evening and 
into the night. There were on both sides men well known in the 
town as very handy with their fiste, and a gathering crowd 
of spectators to anticipate great doings. Mr. Chief Saper- 
intendent Speke, however, took the precaution of drafting to the 
spot a force of constables. Matters were in no way improved 
when the tramway company breught carts on the scene to carry 
away the dirt thrown from the trench, thus taking from the 
Corporation men the opportunity of refilling the excavation. Our 
representative called on Mr. Gammage on Sunday to enquire what 
was the matter. Mr. Gammage briefly explained the situation. 
Oar representative enquired why the matter could not have been 
left to egal arbitrament, and the surveyor replied that an injunc. 
tion would be applied for at the earliest possible moment. ean- 
while he had considered it necessary to take other steps." 


Biackpool.—A oo ndent to our contemporary which rejoices 
in the short title of Gazette and News for Blackpool, Fleetwood, 
Lytham, St. Annes, Poulton, and the Fylde District, makes some 
terse and apparently well-deserved remarks with regard to the 
unsatisfactory working of the trolley arm now in use on the 
Blackpool cars. He is naturally indignant at having had to spend 
nearly án hour on a car to get from the Clifton to South Shore, in 
consequence of the trolley pulley coming off, which had to be 
replaced no less than 11 times. He considers the present arrange- 
ment as quite obsolete, and suggests that Mr. Quin will, no doubt, 
soon adopt the latest expedient, if he has nob already arranged to 
do so, The letter continues as follows: '' There is as much 
difference between this and the existing primitive and antiquated 
arrangement as there is between a ‘watch and a wheelbarrow’ 
as a chronometer. In order to ‘contact’ the pulley and 
wire instantaneously, the fork of the trolley has ‘ wings’ 
projecting outwards an inch or so, forming with the groove 

the pulley a shallow channel to receive and guide the 
pulley on to the wire the moment ib comes under it and is 
leb go.“ The bamboo imitating boat-hook, now used, is entirely 
dispensed with, and a thin light rope employed instead. But ib 
has not to be carried up and down the car to be secured out of the 
way; this is now done automatically. As it is impossible for the 
trolley pulley to geb across, or ab right angles to the feed wire, 
and can be placed in contact the moment ib is under the latter, by 
the car man ‘letting go’ the end of the rope, when, simultaneously 
with the contact, the rope is, as just stated, automatically drawn 
up under the arm, and carried along co the car, the loose end 
hanging loosely down the side, clear of the passengers and 
the passing traffic. When the trolley has to be reshipped ab 
the terminus or elsewhere on the journey, the guard simply 
takes hold of the end of the rope, pulls it down, and by 
doing so, the simple diminutive traveller, as it is desig- 
nated, which actuates or controls the rope, is drawn up to 
the end of the arm, close to the trolley, and the pulley of the 
latter is instantaneously engaged with the conductor wire, as 
already indicated. The end of the rope is then released, and the 
‘traveller’ immediately gravitates or runs down automatically 
without friction to a stop-pieoe or projection on the arm, the end 
of the rope hanging down, as already stated, ready for the guard 
to catch hold of it and tranship the trolley again when desired. 
By adopting this * wing-trolley ' arrangement the traffic would not 
only be accelerated and the number of journeys augmented, but 
the profits would also be considerably increased, and the delays 
and annoyance to passengers reduced accordingly." 


LIGHTING AND GENERAL, 

Greenock.—The electric light is to be fitted into the dials of 
the mid. parish clock. | 

Bangor.—It is ted that the electric light works will be 
started by the end of this month. 

Darlington.—The electric lighting generating station is to be 
insured for £3,000 for three months, 

Dever.—The electric light company intend to extend their 
main from Castle-streeb to Victoria - park. 


Albury.— The question of electric light will be further discussed 
ab the next meeting of the Parish Counoll. 

Fakenham.—The Parish Council have appointed a committee 
to report upon an electric lighting scheme. 

University College, Liverpool.—The session 1900 1901 com- 
mencee Oct. 4. Full particulars appear in another column. 

Maidenhead.—Au enquiry was held on Wednesday into the 
Council's application for a loan of £25,000 for electric lighting. 

Kendal.—We note application is being made for an electric 
lighting provisional order, and plans, ebe., are being prepared. 

Stookton.—Extensions of the electric light mains, including 
the laying of a feeder, at a cost of £1,250, have been agreed to. 

8t. Albans. —The Board of Guardians have formed a committee 
to enquire as to the desirability of lighting the workhouse by 
electricity. | 

Pwilheli—The Electricity Committee recently appointed by 
the Town Council are considering the question of lighting the 
town by electricity. ' 

Daventry.— The Town Council have decided to renew their 
application to the Postmaster-General for a post office telephone 
exchange ab Daventry. 

Torquay. — The Local Government Board have sanctioned the 
borrowing of £15,000, repayable ín 25 years, for the extension of 
the electric light works. 

Paddington.—It appears that the Vestry disapprove of the 
step taken by the electric ing company to enable them to 
change the voltage from 100 to 200. 

Spalding.—The Urban District Council have decided to oppose 
an application about to be made to the Board of Trade for 
supplying electric light to Spalding. 

Pemberton. — The Electric Lighting Sub-Committee have 
resolved that plans be lithographed, and that tenders as per 
plans and specifications be advertised for. EE 

St. Georgo (Hanover.square).—The Vestry have decided to 
adopt the proposal of the Westminster Electric Supply Corpora- 
tion in respect to lighting the streets by electricity. 

Now Branoh.—The British Thomson-Houston Company, Limited, 
have, in addition to the other branch offices, opened a branch at 
Newcastle-on-Tyne, in the St. Nicholas-chambers, Amen. corner. 

Maoclesfield.—' The Electrical Power Distribution Company 
intend to apply for & 5 order in the ensuing session for 
the supply of electrical energy for publio and private pur poses in 
the borough. | 

Explosion.—4A number of explosions occurred in the Strand on 
Saturday, a gas-main and two electric light circuits having become 
fired. Id was only by cutting the connections that the fire was 
extinguished. ' : 

Ecoles.—The Town Council are seeking expert advice with a 
view to the alteration or extension of the existing electric light 
undertaking so as to supply the probable increased demand during 
the ensuing winter seasoD. 

Leith.—Daring a recent meeting of the Town Council it was 
stated that during the last year £404 had been paid for electrical 
lighting and painting the town hall and another £1,000 towards 
the electric lighting undertaking. 

Electric Cranes. —In order to facilitate landing and embarking 
mails and baggage on the cross-Channel mail packote, electric 
cranes are aboub to be placed on the landing stages at Dover, A 
great saving of time will thus be effected. 

©. V. Lamp Syndicate, Limited.—This Company has been 
registered with a capital of £14,000 in £1 shares, object being 
to manufacture and deal in electric lampe, and to carry on the 
business of electricians, electric engineers, etc. 

Kingston —Tho Lighting Committee of the Corporation are 
urging the Board of Guardians to come to a decision with regard 
to electrically lighting the workhouse ; extensive reporte having 
been prepared, they desire a speedy solution of the question. 

A Paris-Berlin Telephone.—The Paris, Frankfort, and Berlin 
telephone ser vice was opened to the public on Aug. 6. The charge 
for the use of the wire between Frankfort and Paris is 3s. 4d. 
and 4s, 10d. between Paris and Berlin for each three minutes, 


Hove Electric Lighting Company. — The directors have 
declared an interim dividend at the rate of 7 per cent. per annum 
upon the share capital of the Company for the half-year ending 
June 30 last, The dividend will be paid, as usual, on Oct. 15 next. 


Gardner Electric Drill and Hammer Company, Limited. 
This Company bas been registered with a capital of £40,000 in £1 
shares, the object being to acquire certain inventions and improve- 
ments relating to electric power, rock drills, and electric hammers, 


Sevenoaks.—Councillor Marriott has resigned his position as 
a member of the Electric Lighting Committee, and Councillor 
Underwood has been elected to take his place, whilst the vacancy 
occasioned by the resignation of Mr. Ince has been filled by Mr. 
Crosbie- Hill, 

Glasgow.—At Monday’s meeting of the Corporation a question 
as to what progress was being made with the electric lighting of 
the streets elicited the reply that the delivery of the pillars was 
being pressed on with, and there was every probability that the 
atreets would be lighted by the time of the exhibition. 


Wallsend.—Callender's Cable and Construction Company have 
made very rapid progress with the erection of the prone 
required for the distribution of electrical power throughout the 
important Mid. Tyne township named, and it is probable that the 
stebion will be in full working order long before winter, 
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Colne.—A canvass is being made for prospective electric light 
castomers. The Electrical Committee propose to adopt the 
system of wiring property for electric lighting purposes, if the 
sanction of the Local Government Board be obtained for the loan. 

Burgess Hill —The Pleasure Grounds, Lighting, and Hackney 
Carriage Committee have reported to the Urban Disbriob Council 
that at their last meeting a resolution was passed in favour of 
the instalment of the electric light in the district, and they 
proposed farther considering the subject ab a subsequent meeting. 

Neweastie-under-Lymo,—A sub-committee has been appointed 
consisting of the chairman of the Electric Lighting Committee, 
the Mayor, Aldermen Heath, Mellard, and Briggs, and Councillor 
Wain to obtain the names and terms of different consulting 
electrical engineers for an installation of the electric light in the 
borough. 

Salisbury. — Id appears that the National Telephone Company 
have placed without permission a telephone cable in the Market- 
place. The Council have now decided to inform the com- 
pany that they could not allow the cable to remain, and have 
asked them to submit proposals for placing the wires underground 
before the next meeting. 

Now Issue.—An issue of fresh capital is being made by the 
Wycombe Electric Light and Power Compeny—£5,000 in 1,000 
shares of £5 each. The capital, which is needed to meet the 
expansion of the company’s business, is to be issued ab a premium 
of 58. per share. A dividend of 21 per cent. was paid on the 
company’s first year of working. 

Huntingdon.—The North British Electricity Supply Company 
intend to apply for a provisional order authorising the company 
to supply electrical energy or public or private purposes within 
the area of the borough. The Town Council have decided to 
consult an engineer with regard to the intended application for an 
electric lighting provisional order. 

Elland —The provisional order for electric lighting for Elland 
has reoeived the Royal assent, and the chairman of the Council, 
the chairman of the Electricity Committee, and Councillors 
Akroyd, Thornton, and Luby have been appointed a sub-committee 
to enquire for a suitable site for electric lighting and destructor 
works, and report to the committee, 

St. Annes —Ab the last meeting of the Urban District Council 
ib was reported that sanction had been obtained to erect the works 
on the new site, north of the gasworks, and that the contractors 
(Mesers. Moore Bros.) were prepared to carry out the work at the 
price named for the old site. Messrs. England, Winstanley, and 
Eogland are engaged to geb out the details, ete. 

Appotutments Vacant.—A working foreman is wanted ab once 
at Sheffield Corporation tramways to take charge of overhead line 
construction and maintenance. Wages, £2. 10s. per week. Par- 
ticulars of this vacancy appear in our advertisement columns. — 
An assistant lecturer and demonstrator is required in the depart- 
ment of electrical engineering ab the Croydon Polytechnic. 

Stockport —The report of the Gas and Electricity Committee 
states that the neb profit on the past year's working on the elec- 
tricity department was £118 for the first 16 months. The price 
of current will be modified by adopting the principle of differential 
charging, such charge to be ab the rate of 5d. per unib for the 
first hour's daily capacity and 3d. per unib for all current used 
in excess. 

Nantwich.—A letter from Mr. G. R. Peers, of Deansgate, 
Manchester, electrical engineer, pointing oub that as the Counoll's 
provisional order to supply electricity to the town had now 
received the Royal assent this was an one time to proceed 
with the work, and suggesting that he should interview the 
Council, ia before the General Parposes Committee of the Urban 
District Council. 

Stock Exohange.—Applicationg have been made to the Stock 
Exchange Committec to appoint a special settling day in and to 
grant an p qa to Babcock and Wiloox, Limited, further issue 
of 90 ordinary shares of £l each, fully paid, Nos. 440,001 
to 530,000, and to allow Edmundeon's Electricity Corporation, 
Limited, further issue of 9,400 ordinary shares of £5 each to be 
quoted in the official list. 


Beifast.—The Council have adopted the minutes of the Electric 
Committee containing the following resolution: That a record 
be made of the committee’s appreciation of the able and courteous 
manner io which Mr. V. A. H. M'Cowen has discharged his duties 
as chief engineer, which included the designing and establishment 
of the present electricity works, rendered necessary by the rapid 
developmenb of the undertaking under his charge." 

Personal —We are informed that Mr. S. H. Short, technical 
director of the English Electric Manufacturing Company, Limited, 
who served on both the International Congreases of Electricians 
ab Chicago in 1893 and at Philadelphla in 1884, has been appointed 
by the Commiseioner-General of the Paris Exposition an official 
delegate of the United States to the International Congress of 
Electricians which meete at Paris on the 18th of this month, 

Barrow.—The concrete for the second. boiler foundation is to be 
carried out now ab an estimated cost of £40. A draft of terms 
and conditions, to be included in an agreement proposed to be 
entered into with the British Electric Traction Company, Limited, 
as to the eupply of current to the tramways, has been adopted. 
The electrical engineer has been authorised to prepare specifica- 
tion and obtain quotations for the supply of electric motors for the 
next 12 months. 

Golborne.—Ab the last monthly meeting of the District Council 
a communication and formal notice was submitted from the South 
Len ‘Tramways Company re an application proposed to be 


made to the Local Government Board for a provisional order to 
supply electricity to local authorities, and the letter asked for an 
interview. It was resolved that the Council give the repre- 
sentatives of the company an interview on Sept. 6 at five o'clock 
at the Council offices. . 

Wrexham.—Abt the last mene of the Town Council a letter 
was read from Mr. Peers, one of the consulting engineers, asking 
that he might be eng to prepare a specification for lighting 
the fire station with electricity, whereupon it was recommended 
that Mr. Peers be informed that in the opinion of the committee 
he and his colleague, Mr. Trentham, should submit for adoption 
by the Depót Committee and the Council a general specification 
for the wiring of premises. 

London Gazette.—A receiving order has been made out re 
H. Howe, 16, Bold-lane, Derby, on debtor's petition. The firet 
meeting of creditors will be held on Aug. 14 ab the official 
receiver's offices, 44, Full-street, Derby, ab 12 noon, and the 
public examination at Court House, 20, St. Peter's-church i 
Derby, at 11 a.m. on Sept., 11, 1900. —F. W. Henton, 24, King 
William-street, Strand, W.C. (G. W. Chapman, Bankruptcy- 
buildings, Carey street, W. C.), and L. J. Lawrence, 5, Stafford - 
street, Old Bond-street, London (G. W. Chapman, Bankruptoy- 
buildings, Carey-street, W.C.), have been granted their release as 
trustees, 

Publications Recelved.—We have received from the General 
Electric Company, Limited, two price-lists for insertion in their 
big catalogue, one dealing with multipolar motors, and the other 
with reversible automatic lift controllers and motor-driven starters 
for presses, rolling-mills, lathes, and tools of all kinds. Also a 
leaflet dealing with a new curling-iron heater, and other small 
electrical accessories. From the British Weetinghouse Electric 
and Manufacturing Company, Limited, comes a publication 
entitled ‘‘ Polyphase Induction Motors"; while the British 
Thomson · Houston Company, Limited, sends us a pamphlet 
describing the magnetic blow.out lightning arresters for direct 
current of their manufacture. These several publications we hope 
to accord extended notice in our nexb issue. 


The Telephone as it is in England, A.D. 1900.— The following 
interesting correspondence has ap in the Times. Mr. James 
Nelson wrote from the Junior Constitutional Club: Ab 12.45 p.m. 
I called Newport by telephone, giving number, etc., and, after 
waiting half an hour, rang up asking when I might expect to be 
put through. I continued doing this until a quarter to three, 
receiving then the same answer as to every previous enquary: 
We are asking the Post Office,’ but with the addition, ‘there are 
two calls before 1 I! I then said I did not believe that there 
could be calls before me as I had been ringing for two boure, and 
that I should write to the Times. This announcement bad a surpris- 
ing result. for in two minutes Iwas through to my friend ab Newport. 
Mr. W. E. L. Gaine, general manager of the National Telephone 
Company, wrote from Oxford · cout b. Cannon-street, on the 8th: 
" With reference to the letter which appears in the Times of 
to day from Mr. James Nelson, under the above heading, in fair- 
ness to the National Telephone Company may I be permitted to 
say thab when m es are sent through the Post Office trunk 
wires the responsib 8 for the delays which take place rests 
entirely with the Post Office and nob with the company? Com- 
plaints of delays in connection with the trunk wires are received 
daily from all parts of the country, and are due to the ioadequacy 
in the number of trunk wires to carry the constantly increasing 
traffic. Unfortunately, the company mostly gets the blame, 
although it has nothing whatever to do with the matter.” 

W. T. Henley’s Telegraph Works Co.— An redes f 

eneral meeting of this Company was held at Cannon-atreed Hotel, 

C., yesterday, when the following resolutiong were passed as 
5 resolutions : ''(1) That the ordinary share capital of the 
Company be increased from £150,000 to £200,000 by the creation 
of 10,000 additional ordinary shares of £5 each, such shares to 
rank in all respecte par? passu with the existing ordinary shares, 
except that dividend shali only be calculated and paid in respect 
of the amount from time to time paid up thereon; (2) that the 
Board be and are hereby authorised to offer the said 10,000 new 
ordinary shares to the holders of the existing ordinary shares, pre 
rata, according to the number of such shares held by them respec- 
tively, ab euch dates, at such price, and on such terms as the 
Board shall determine, and that the Board be and are hereby 
authorised to dispoee of any of such new ordinary shares 
which shall not be applied for in accordance with such offer, 
ab such dates, at such price, and on such terms as they 
shall think most beneficial to the Company ; (3) that the pre- 
ference share capital of the Company be increased from £150,000 
to £200,000 by the creation of 10,000 additional preference shares 
of £5 each, such shares to rank in all respecte pari passu with the 
existing preference shares, except that dividend shall only be 
calculated and paid in respect of the amount from time to time 
paid up thereon ; (4) that the Board be and are hereby authorised 
to offer the said £10,000 new preference shares to the holders of 
the existing preference shares, pro rata, according to the number 
of such shares held by them reepectively, ab such dates, at such 
price, and on such terms as the Board shall determine, and that 
the Board be and are bereby authorised to dispose of any of such 
new preference shares which shall nob be applied for in accordance 
with such offer, ab such dates, at such price, and on such terms as 
they shall think most beneficial to the Company, bab it is hereby 
expressly provided that the Board shall not ab any time issue 
preference shares to an amount exceeding the amount of ordinary 
shares for the time being issued." Extraordinary general meetings 
of the 5 and ordinary shareholders were afterwards held, 
when the foregoing resolutiona were confirmed. M 
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Sutton Celdfield.—A movement is on foot for electrically light- 
ing the borough. The Council are gel dp. sg sanction to borrow 
£36,000 for this purpose, together with for street improve- 
ments; £26,000 is required for the building of an electric light 
station, and £10,000 for extensions, if required, to Boldmere, 
a tes Greed, and Four Oake, Plans have been submitted giving 
full details. A large number of applications for electric light are 
expectod, as the gas lighting is bad. 

Stefford.—An additional cable is to be laid down on the west 
side of Gaolgate-streeb and Market-equare from Gaol-square to 
St. Mary’s Churchyard by the Callender Cable and Construction 
2 Limited, ab 15s. per yard, the total cost being about 
£300. he committee have decided to increase the salary of the 
second assistant at the electricity works from £120 to £140, his 
work having very considerably increased during the 18 months he 
has been in the service of the Corporation. 

8t. Pancras.—At the last meeting of the Guardians a report 
was adopted recommending that the question of providing the 
main buildings of the workhouse with electric light be postponed ; 
but that the necessary steps be taken for installing the Cook's. 
terrace Infirmary with electrio light, the current to be provided 
by the electricity department of the Vestry, and the fittings to 


be obtained and fixed according to a plan and specification already 
propere by Mr. Sidney W. Baynes, the chief electricol engineer 
of the Vestry. | 


Hampstead.—Theo Vestry have come to the conclusion that for 
roads containing many trees arc lamps are not a complete success, 
but they are now trying the experiment of fitting new electric 
burners on to some of their present gas standards in the Belsizs 
district. The new lampe are in clusters of three incandescent 
lighte, some of 16.c. p. aod others of 32-c.p. So far the result has 
been most satisfactory ; the current is taken from the private 
supply cables, and the lampe are easily switched on and off by the 
lamplighters on their rounds. 

Bradford.—We gather from the local Press that Mesars. R. W. 
Blackwell and Co., Limited, of London, who carried out the 
electrical equipment of the Bradford Corporation tramways to 
Great Horton and Eccleshill, have addressed a complaint to the 
Bradford Corporation. They allege that in connection with the 
extensions now in hand (for which their tender was £13,540), the 
successful contractors, Mesers. McCartney, Elroy, and Co. (whose 
tender was £12,064), have been allowed detailed deviations from 
the specifications, which amount to a saving of £851. 

Winchester.—Ab a recent meeting of the City Council Sani 
Committee, Messrs. Lankester and Son submitted full particalars 
of thelr estimate for lighting the pumping station by electricity. 
The capital of the wiring planb and instruments is estimated at 
£269. Interesb and depreciation, coal, oil, and repairs would 
amount to £32 per annum. The committee recommended that the 
tender be accepted, and the work forthwith carried out by Mesers. 
Lankester, and that application be made to the Local Government 
Board for sanction to borrow £275, repayable in 20 years. 


Salford.—Ab a recent meeting of the Town Council, Councillor 
Foden asked if the Lighting Committee had decided upon the 
method of lighting by means of the new tramway poles, and 
whether there would be any improvement in the ‘' twinkle, 
twinkle, little star” light they had in Cross-lane? Councillor 
Halton said that the Electric Light Committee were ready to 
proceed as soon as they could geb the current, and as soon as the 
Tramways Committee had finished their work. Ib was intended 
to pub an aro lamp on every alternate pole, and the other poles 
would also be lighted. 

Grantham.—The Town Council have adopted tha following 
he with regard to the proposed municipal telephone scheme: 
That the powers granted under the telephone license from the 
Postmaster-General to the borough of Grantham be put in force 
subject to the Council's consideration of General Webber's detailed 
reports and estimates, which he is hereby requested to submit; 
and that these reporte and estimates be referred to & committee 
consisting of Councillors Parker, Coultas, Linnell, and Rowle, 
with a ction to report to the Council as soon as possible 
with debeiled and definite recommendations." 

Shipley.—Colonel Coke has held an enquiry into the ig eee 
of the District Council for sanction to borrow £22,000 for the 
purpose of furthering the Council's electric lighting scheme. Ib 
was stated that there had been application by various tradesmen 
and business firms in the town for 2 500 incandescent and 49 arc 
lamps. One and a half miles of tramway in the Shipley district, 
owned by the District Council, would be worked by electricity ab 
the expiration of the Bradford Tramway Company’s lease in 1903, 
and 88 would then supply the current for their own district. 
Mr. R. C. Quin, the consulting engineer to the Council, estimated 
that the annual income for the works would be £3,088, and the 
y vla including £1,553 for interesb and sinking fund, would 

044. 

HulL—The City Council have adopted a report of the Electric 
Lighting Committee with regard to Moesers. Earle's contract for 
the two dynamos, stating that Mr. Payne, of Messrs. Payne, 
Galloway, and Payne, solicitors for the Vulcan Boiler Insurance 
Company, sureties for Messrs. Earle, suggested that the Corpora- 
tion should agree to Messrs, Thomas Parker, Limited, supplying 
tbe dynamos, but without a spare armature, the Corporation pay- 
ing for such dynamos the sum of £3,725 (the same amount as 
would be payable under Earle's contract), and his cliente (the 
sureties) would pay the difference between that sum and the price 

by Messrs. Thomas Parker, Limited, which would amounb 
to between £400 and £500. The committee recommended the 
Council to senction this course. E 


Whitechapel —The Board of Works have decided to borrow 
£30,600 on account of £106,170 for the purpose of carrying out a 
poreon of the electric light installation. Another sum of £20,000 

to be borrowed in respect to the same work. Mr. J. Hartis, 
J.P., the chairman of the Whitechapel District Board of Works, 
last week opened the new dust destructor, and laid the foundation 
stone of the new electricity eupply station. When completed, 
these works will have cost the large sum of £105,000. The 


- present installation, which includes over 40 miles of cables, was 


laid down within 11 months from the time the specifications were 
drawn up and tenders accepted for the work. The Board is now 
generating the current for 60 arc street lamps, and making 
arrangements for 35 more, and is supplying 8.054 8-o.p. lamps to 
rivate consumers, while applications for 958 additional Ti e 
ave been received. Already over £1,000 has been paid by 
consumers. 

Gloucester.—The acoountant of the City Council has laid 
before the Electrical Supply Committee a statement of accounts, 
which showed that the amount of the loan already authorised was 
£43,450, of which £10,000 had been borrowed ab 23 per cent. The 
total expenditure amounted to £30772. 8s. 9d., including 
£6,141. 1e. on buildings, £7.198. 28. 9d. machinery, £1,000 accumu 
lators ab stations, £12 279. 2s. 7d. mains and laying, £1,072. 
133. 8d. meters, £800. 15. 6d. electrical instrumente, etc., 
£1,495. 12s. 9d. engineer's commission, etc., £496. 7s. 11d. general 
expenses, and £285. 128. 7d. cost of the provisional order. The 
descriptive pamphlet of the work is estimated to cost £38. The 
committee haveinstructed thetown clerk torecord upon the minutes 
the facb that the electricity works were formally opened by the 
Mayor on July 19 in the presence of the members of the Corpora 
tion and a large number of citizens, when general satiefaction was 
expressed with the installation and the public lighting. Id has been 
resolved that the engineer and surveyor be instructed to prepare 
and submit for consideration at the next meeting a scheme for 
extending the arc lighting in the principal streets of the city. 

Tunbridge Wells.— In view of doing away with the nuisance 
now caused by the smoke emitted from the shaft ab the electric 
N works and the noise and vibration caused by the working 
of the electrical plant, the Council have decided (1) to ab once 
proceed to erect an additional chimney at an estimated cosb of 
£3,500, and to obtain tenders for the execution of the work, which 
is to be carried out under the superintendence of Mr. Maxwell, 
A. M. I. C. E., the borough surveyor ; (2) to provide a new flae and 
economiser (estimated to cost £1.000), which are rendered necessary 
by the erection of the new chimney ; (3) to call upon Messrs. 
Ferranti to forthwith put the large engine recently supplied by 
them into good NOU order according to their contract; (4) 
to authorise the committee to consult Sir William Preece, if 
necessary, from time to time during the progrees and upon the 
completion of the works and to obtain a further report or reporte 
from him ; (5) to instruct the town clerk to apply to the Local 
Government Board for sanction to the borrowing of £5,000 to pro- 
vide for the estimated cost of the works as follows: chimney, 
£3 500; eoonomisers and flues, £1,000; contingencies, 
total, £5,000. 

Beckenham.—At a recent meeting of the Electric Lighting 
Committee the Surveyor reported that he had examined the 
tenders for free wiring sent in ab the last meeting of the Council, 
and after consultation with the electrical engineer and the clerk 
be brought up a model tender giving average (and identical for 
each system of wiring) prices agreed to by each of the three 
lowesb tenderers for each kind of wiring specified, and recom. 
mended such model tender for acceptance. This proposal, which 
has been confirmed by the Council, means that all work will be 
carried out on the same specification and paid for at the same 

rice, and ratepayers will have the choice of three firms in order- 
ng their work, An arrangement with the Bribish Insulated Wire 
Company for the supply of plain lamps and fittings has also been 
approved. The Public Works Loan Commissioners have informed 
the Council that they are unable, for want of funds, to entertain 
their application for a loan for wiring. The vui b recently was 
authorised to invite tenders for fencing the electric lighting 
station and depot, and has submitted the following tenders received 
for fencing the electric light works: Mr. Jones, £203, 7a. ; Mr. 
Nightingale, £197. 10s. 6d. 

Eleotrio Power Scheme,— A oorrespondent writes to the 
Glasgow Herald: ''Bir William Preece, the eminent electrical 
engineer, and Messrs. Strain and Robertson, civil engineers, 
Glasgow, have during the past week been visiting various 
industrial centres in the Wesb of Scotland in connection with a 
project for establishing on or near the coalfields great central 
stations for generating electrical energy on a large and 
economical scale. The objects of the scheme are to make 
these central stations of such a size, and bo establish them in 
such situations, as to enable the energy to be generated at the 
lowest possible cost, and distributed without serious loss to the 
whole of the district to be supplied. The scheme, which has been 
under consideration for a considerable time, and has been care- 
fully matured, is a comprehensive one, and includes large districts 
in the counties of Lanarkshire, Ayrshire, Renfrewshire, Stirling- 
shire, and Dambartonshire. The promoters of the scheme propose 
to supply the electrical energy in bulk for power, traction, and 
lighting purposes to corporations and county councils, and other 
large consumers. The agents for the promoters are Mosers. 
Wright, Johnston, Mackenzie, and Roxburgh, solicitors, Glasgow.“ 

Aldershot.—The Power and Traction Company have asked the 
Council that their decision might be left over till their offer had 
been received, as the scheme is a comprehensive one. Edmund. 
son's Electricity Corporation made what was called a sporting 
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offer. 
sary loan for carrying out the works. 


be due upon their loan. 


at the end of that time being 10 per cent. 


matisfactory financial position. 
ben arrived ab, 


Portsmouth. —Mr. Price (the electric light superintendent) has 


No final decision has, however, 


submitted to his committee a report showing the extension of the 
electric lighting in the borough, and forecasting the demand that 


would have to be meb during the Christmas season of 1901. The 
Hampshire Telegraph says that Mr. Price estimated that the 
probable demand would be for 53 per cent. of the lamps on at 
once, making a total of 1,437 kw., or allowiog 150 kw. for the arc 
lamps, a maximum demand for the winter of 1,587. The existing 
plani gives a total outpub of 2 086 kw., of which one quarter must 

e allowed for contingencies, so that the existing plant would be 
able to meet the demand for the coming winter. Assuming, how- 
ever, that the same number of lamp connections would be made 
in 1901, the maximum demand ab Christmas, 1901, would be 
1,853 kw,, allowing for no increase in the arc load, and it was, 
therefore, said Mr. Price, necessary to increase the plant capacity 
by 500 kw., which, allowing for spare current, would give 1,939 kw. 
to meet a demand of 1,853 kw. Thecommittee had received from 
Messrs. Parsons and Co., of Newcastle, who built the present 
turbine engine, which has not proved a success, an offer to allow 
the committee the amount paid for it if they will give an order for 
Christmas twelvemonth for a 500-kw. machine of the latest 
pattern. The machine is practically of the same character as 
the turbines of H.M.S. '' Viper," and four of them were seen in 
operation ad the Metropolitan Electric Light Supply works on 
Tuesday by the Mayor (Mr. H. R. Pink), and the chairman 
(Alderman G. Ellis), and other members of the committee. The 
engine is said to be an economical one. Ib would require no 
foundations, and would occupy about one-fourth of the space in 
the engine-house Dep by the prerent style of engine. The 
price would be £5,360. The committee decided to recommend the 
Council to authorise them to accept this offer and order one of the 
new turbines for Christmas, 1901. 


Rotherham.— This town is in the unique position of developing 
its gasworke contemporaneously with the inauguration of au 
electric light station, the latter being aleo required for traction, iu 
which enterprise the Council intends being up to date. Some two 
years ago the Corporation obtained an electric lighting provisional 
order, and shortly afterwards called in Prof. Kennedy to advise. 
They adopted his report in January, 1899, and appointed him as 
engineer for the work. Part of the ''Phenix Land” was pur- 
chased at a cost of £2,664, and there was expended upon it £305 
in roadmaking. Contracts were entered into for boilers, engines, 
dynamos, batteries, switchboarde, cables, etc., amounting in all to 
£15,138. 1s. 8d., and in March last the Corporation applied for and 
have since received the sanction of the Local Government Board 


to borrow £27,969 for the purpose of electric lighting. The 
electric lighting scheme provides for both private and public (arc) 


lighting under the three-wire continuous-current system. There 
will be about 35 public lamps. Provieion is also being made for 
the generating of power for the electrical tramway system ab the 
same station. The buildings of which the foundation stone was 
laid comprise engine and dynamo house, boiler-house, battery- 
room, engineers' offices and stores, and workmen's room, together 
with coal bunkers, chimne 
sary smoke flues, water lodge, etc. 
for farther extensions. The chimney stack will be 160ft. bigh, 


with square panelled base diminishing to an octagon shaft, the 


top portion will be panelled and finished with a lOft. deep buff 
terra-cotta moulded cap, the internal dimension of the stack being 


8fv. gin. The water lodge is of puddle and concrete, and will 


have a capacity of 220,000 gallons. The site will be enclosed by a 
boundary wall, and the portion front of the building finished with 
palisading. On the lab inst. the Mayor (Councillor G. Gummer, 
J.P.), laid the foundation stone of the works. 


Colchester.—In view of the military premises being lighted 


electrically by the Town Council, the Electric Light Worke Com- 
mittee at the last meeting of the former presented a report 
upon the negotiations embodying a letter in which they 
offered to light the new barracks at 44d. per unit for the 
first. 50,000 units taken in any year, and 4d. per unit for any 
quantity over that amount. The cummittee recommended that 
the current to be supplied to the new premises should be at a 
pressure of 210 volts, the recommendation being made on several 
pronnan the most important being that if the supply be ab the 

igher pressure the cost of the cable will be reduced by 75 per 
cent. The main which was laid for supplying the hospital would 
nob be sufficient for conveying the electricity required for the new 
premises, and ib would therefore be requisite to lay an additional 


cable, which the War Department had agreed shall be laid in the 


most direct possible route across the Abbey Field, and which 
. would be connected to the existing cable so as to form what is 
called a ring, or continuous cable, The additional lamps 


They suggested that the Council should arrange the necee- 
The company would under- 
take to carry out the works under the supervision of the Council 
and ab prices to be arranged. Further, the company would under- 
take to manage the works for seven years, taking all profib or loss 
that might be made, and guaranteeing to the Council the pay- 
ment of the amount of the interest and sinking fund which would 
The Council would have the option of 
taking over the works at the end of the seven years by paying the 
company a premium of 15 per cent. upon the capital expended, 
or, if they preferred to do so, to allow the company te continue 
the mapagement for another seven yeare, the premium to be paid 
By this method the 
Council would avoid all risk, and would be free to take over the 
works at a period when there would be no question as to their 


stack, and economiser, and the neces- . 
Every provision is being made 


would be realised. 


which would probably be lighted are expected to equal 1, 200 8. c. p. 
lamps, and the revenue in any one year, if 50,000 units be con- 
sumed, will amount to £937. 10s. The committee, being fully 
satisfied that the additional revenue which will be derived in 
respect of the supply to the new premises justifies their proposals, 
recommend the Council: (1) to enter into an agreement for 
supplying electricity for lighting throughout (a) the military 
hospital; (b) the whole of the Goojerat Barracks, with the double 
canteen and married quarters; and (c) the officers’ mess and 
recreation rooms in the Sobraon Barracks ab the following speci- 
fied charges: for the first 50 000 Board of Trade unite taken in 
any year, 44d. per unit; for any quantity taken in any year over 
50,000 Board of Trade units, 4d. per unit. The agreement to be 
for a fixed period of seven years. (2) To empower the committee 
to obtain and lay a new main over the Abbey Field in the position 
approved by the War Department, the estimated cost of the main 
being £1,500; the cost of the main to be included in the next 
application for a loan. (3) To empower the committee to have 
executed ab the military hospital, as required by the War Depart- 
ment, certain works, renewals, repairs, etc., for adapting the 
installation thereat to receive electricity at a pressure of 210 volts. 
After a slight discussion the report was adopted. 


Parliament, —During the past week, in the House of Lords, the 
following Bills were read a third time: Plymouth, Stonehouse, 
and Devonport Tramways, North Metropolitan Electric Power 
Supply, Southport and Lytham Tramroad, Huddersfield Corpora- 
tion Tramways, London County Tramways (No. 1), London 
County Council (Improvement), London County Council (General 
Powers), and London United Tramwayr. In the House of 
Commons the following Bills were read a third time : Manchester 
Corporation Tramways and Bexhill and Rotherfield Railway. The 
following Billa have received the Royal assent: London (Clerken- 
well and Holborn) Provisional Order, London (Poplar) Provisional 
Older, Kingscourt, Keady, and Armagh Railway, Manchester 
Corporation Tramways, ndon (St. Marylebone) Provisional 
Order, Walsall Corporation, Liverpool Overhead Railway, Sb. 
David's Railway (Abandonment), Costa Rica Railway Company, 
Limited, Blackpool, St. Annes, and Lytham Tramways, Buenos 
Ayres and Rosario Railway, Ipswich Corporation Tramways, 
Salford Corporation, Withington Urban District Council, Shef- 
field Corporation, Clontarf Urban District Council, Baker - street 
and Waterloo Railway, Bradford Corporation, Charing Cross aud 
Strand Electricity Supply, City of London (Various Powers), 
Croydon Tramways and Improvements, Durham (County of) 
Electric Power Supply, Exeter Corporation, Farnworth Urban 
District Council, Halifax Corporation, Lancashire Electric Power, 
Lancaster Corporation, Liverpool Corporation, London County 
Tramways (No. 2), Newcastle-upon-Tyne Electric Supply, Oldham 
Corporation, South Lancashire Tramways, West Bromwich Cor - 
poration, West Ham Corporation, Margate Corporation, Sunder- 
land Corporation Bournemouth Corporation, Bexhill and Rother- 
field Railway, Workington Railways and Docks, London County 
Council (Improvements), London County Council (General Powers), 
London United Tramways, Rochdale Corporation, Dublin Cor- 
poration, Plymouth, Stonehouse, and Devonport Tramwaya. North 
Metropolitan Electric Power Supply, Southport and Lytham 
Tramroad, Huddersfield Corporation Tramways, London County 
Tramways (No. 1), Devonport Corporation, Hastings Corporation, 
Scarborough Corporation, Newry, Keady, and Tynan Light Rail- 
way, Christchurch and Bournemouth Tramways, Metropolitan 
District Railway, Coventry Corporation, Taunton Corporation, 
South Wales Electrical Power Distribution, Tottenham Urban 
Distric Council, Southport Corporation, and Morley Cor- 
oration, and the Tramways (Ireland) Amendment Acts. 
r. Seale Hayne' Select Committee of the House of 
Commons has passed the preamble of the Bill confirming the 
provisional order granted by the Board of Trade to the Corpora- 
tion of Batley, authorising the construction of tramways within 
the borough of Batley to be worked by electricity on the overhead 
trolley system, and the borrowing of £51,000 for the purposes of 
the order. The Earl of Camperdown's Select Committee of the 
House of Lords has passed the preamble of the Bill to confirm, 
inter alia, the provisional orders granted to the vestries of Mile 
End Old Town, Limehouse, and St. George'e-in-the-Easb enabling 
them to supply electricity in these districts. 


lO——— RR 


COMPANIES’ MEETINGS AND REPORTS. 


CENTRAL LONDON RAILWAY. 


The tenth ordinary general meeting of this Company was held 
on 5 ab the Holborn Restaurant, Sir Henry Oakley 
presiding. 

The Chairman congratulated the stockholders on the successfal 
completion of the railway, which was opened on July 30. Upto 
the present there was every indication that their most sanguine 
estimates of the utility and popularity of the line with the public 
The Company had spent during the half year 
a sum of £185,000, which was much lees than they had spent in 
corresponding periods in other years, which was owing to the facb 
that the works in connection with the stations and the eleotric 
plant did not absorb eo much money as was expected. As regarded 
capital expenditure, without committing themselves to a final 
statement, but having carefully gone into the estimates of the 
work to be done and paid for, the Board had every reason to 
believe that the whole undertaking would be completed for the 
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original capital, and unleas the business was so extended as to 
render further large De expenditure n the Board 
would nob require any authority from the shareholders at present 
to raise new capital. They had commenced to work the line with 
a five minutes’ service, and had established a general fare of 2d. for 
any distance. He was glad to say that from the time of opening 
the line had been a great success. The first train that was run 
was crowded, and they had remained so ever since, the mid-day 
trains being also very well filled. The total number of passengers 
carried on the first day that the line was opened was 85,400, on 
Bank Holiday the number was 100,391, while on the day previous 
to the 5 the number had grown to 105,171. There was, 
therefore, absolutely no reason to doubt that the public were 
pleased with the service. 

Lord Rathmore seconded the adoption of the report. 

A Sharehelder said that he regarded the 2d. fare as too small. 
He thought many people would prefer to a pay a little more and 

t a seab than to pay 2d. and not geb one, He also proposed the 

ivision of the fare into smaller ones, 

The Chairman, in reply, said the Board had not adopted the 
2d. fare without the closest investigation of all matters. They 
had sent twice to America to examine into the working of the 
average faré system, and decided on that as the most workable on 
their railway. The 2d. fare had been decided on after considering 
the average fare of the City and South London Railway, the 
Liverpool Overhead, the Metropolitan and the Dietrict Railways, 
and the London Road Car Company. The Board were at present 
quite satisfled with the posibion of affairs. 

The repcrt was adopted. 


METROPOLITAN DISTRICT RAILWAY. 


On the 2ad inst., under the presidency of Mr. J. S. Forbes, the 
half-yearly meeting of the joint Company was held ab the West- 
minster Palace Hotel. 

The Chairman said that the receipts showed a small increase, 
but in the working expenses there had been a rather considerable 
increase, so that the profit was diminished, with the consequence 
that there was a slight diminution in the dividend. 

In reply to a question, the following was elicited from Mr. 
Forbes: It had been proposed to deal with the question of the 
use of electricity as a separate matter, but he might at once state 
that the result of the experiment conducted under the direction 
of Sir Jobn Wolfe Barry and Sir W. H. Preece had been favour. 
able. In view of the heavy expenditure which the introduction 
of electricity might involve, they had thought it best to consult 
the beet authorities, and working a mile by electric traction they 
had established the fact that electrical traction could pull a heavier 
load than the ordinary locomotive, and also that it could pull it 
quicker. What the directors proposed to do immediately was to 
extend that mile to Poner. or some other outlying portion of the 
system, where they could work it themselves without having to 
consult anyone elee. Both the Metropolitan and District Com- 
panies were anxious to bring about the great object in view in 
connection with this question, and that was to make the Inner 
Circle an electrically-worked railway. They hoped in a short time 
to receive tenders from people capable of carrying out the work, 
three objects in view being economy, purity of the atmosphere, 
and capacity for carrying more weight. 

A dividend was declared at the rate of 34 per cent. per annum 
on the preference stock. 


NATIONAL ELECTRIC SUPPLY. 


An extraordinary general meeting was held at the Company’s 
offices, Preston, on Monday. 

Mr. John Booth presided, and the following resolution was 
carried: ''Thab the capital of the Company be increased to 
£184,943 15s. by the creation of 20,000 new shares of £5 each, bo 
be numbered 9,051 to 29,050 inclusive, such shares to be pari passu 
with the preference shares numbered 1 to 9,050, issued or to be 
iseued under or by virtue of the special resolution of the Company 

on Sept. 21, and confirmed on Oct. 7, 1898, and to be 
preferential (as to the amount paid up thereon) to the ordin 
ehares both as to payment of dividend and capital, and that suc 
shares or any of them may be issued at any time, or from time to 
time, at the discretion of the directors, and either at par or ata 
premium, and that such shares shall nob confer any right of voting 
at a general meeting of the Company.” 


BRITISH ELECTRIC TRANSFORMER MANUFACTURING. 


The eecond ordinary general meeting was held on Friday last 
at N House, Charing Cross road, Mr. R. Stewart Bain 
preeiding. 

Tbe Chairman, who expressed himself satisfied with the last 
year's transactions, said the turnover had been £24,043, as com- 
pared with £12,614 for 1898.99, which was their firsb working year. 
The manufacturing charges had been £13,448, which was equal to 
about 56 per cent. of the turnover, against 81 per cent. in the 
preceding year, while the general charges in both years had been, 
approximately, 10 per cent. of the turnover. After deducting all 
charges a profit remained of £6,184. The directors had succeeded 
in obtaining letters perni in Germany for the transformers, which 
were also covered by letters patent in France, Belgium, Italy, 
Austria, Switzerland, the United States, New South Wales, South 
Australia, Western Aust Queensland, and Tasmania, Their 
transformers were being exhibited at the Paris Exhibition, which 
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entitled the Company to add an additional six months to the time 
within which they must work the patent in France. Tte vendors’ 
shares did nob rank for dividend until the subscribed shares had 
received 10 per cent. for one complete year. As it was now pro- 
posed to recommend that a dividend of 10 per cent. should be 
paid, the 20,000 vendore’ shares would rank pari passu with the 
subscribed shares as from the lst ult. Negotiations were in pro- 
grees for the purchase of freehold land on which to erect new works, 
and the Board expected to be able to pay for ib and erect and equip 
the works without increasing the capital. 

The report, the payment of a dividend at the rate of 10 per cent. 
per annum on the subscribed capital, together with a bonus at the 
rate of 24 per cent. for the year, and the transfer of £2,500 to reserve 
fund, were carried. 


PAISLEY TRAMWAYS. 


The thirtieth ordinary general meer of the shareholders of 
the Paisley Tramways Company was held last week at the regis- 
tered office of the Company. 

Mr. J. G. Stewart, who presided, said, compared with last year, 
the revenue had decreased by £203. 16s. 84d., while the rm gel 
diture had increased by £67. 14s. 11d. They had been called on 
by the authorities of Paisley to expend a considerable sum on 
roe the lines. That had been done and the accounts were 
paid, and he was bound to say the lines were in a more satisfactory 
condition now than they had been in for a long time. When the 
time came for transference that would tell in their favour, and 
they would get the money back—at least, he hoped so. In 1902 
the Paisley Corporation would no doubt take advantage of the 
powers conferred on them and take over the system. If they did 
not, then the Company must work away and do their best for 
another period. 

J. F. Baird seconded the adoption of the report, which was 
pase i) 


CHILI TELEPHONE. 


The report of the directors of this Company for the year ended 
March 31, 1900, states that the aggregate number of subscribers 
at all centres at the end of the year was 4,613, as compared with 
4,486 at the beginning, or a gain of 127 for the year. The gross 
revenue in Chili from all sources was: in 1899 1900, 651,436dol.; 
in 1898-1899, 589, 994dol.—an increase of 51.442dol. The expendi- 
tare in Chili was: in 1899-1900, 364.549dol.; in 1898.1899, 
375,230dol.—a decrease of 10.68ldol. The net income in Chili 
from all sources was: in 1899-1900, 286,887dol.; in 1898 1899, 
224,764dol.—an increase of 62, 123dol. The av e rate of 
exchange for the year was 15'17d., as compared with 14 27d. in 
the previous year, giving an increase for the year of 090d. Con- 
verted into sterling at these rates, the figures are: in 1899 1900, 
£18,130; in 1898.1899, £13,366—an increase of £4,764. The liquid 
aseets and liabilities in Chili on March 31, 1900, were valued at 
164d., the current rate of exchange on that day, as compared with 
144d., at which they were valued on the corresponding date of the 
previous year. The increase in the value of the liquid assets over 
liabilities in Chili, dua to this rise in exchange, amounte to £1,755, 
which has been carried to reserve. The balance to the credit of 
the revenue account, including £448 brought from the previous 
year, is £12 847, of which £3,044 has been carried to reserve for 
depreciation and renewals. The directors recommend the payment 
of a dividend of 4s. per share, free of income tax, being at the rate 
of 4 per cent. pa annum, absorbing £8,800, and leaving a balance 
of £1,003 to carried forward. Daring the year the capital 
outlay in sterling was £1,798, and the total mileage was: on 
March 31, 1900, 8,298 miles 990 yarde; on March 31, 1899, 8,065 
miles 513 yards—an increase of 233 miles 477 yards. In accordance 
with the articles of association, Mr. George Keith retires from the 
Board of directors, and, being eligible, offers himself for re-elec- 
tion. The auditor, Mr. Thomas A. Welton, also retires, and offers 
himeelf for re-election. 


YORK TRAMWAYS. 


The report to be submitted to the shareholders ab the half. 
yearly ordinary general meeting at York on Sept. 6 states that 
the gross receipts for the half-year ended June 30 amounted to 
£2,148. 188. 5d., and the working and general expenses to £1,621. 
Os. 7d., showing a balance of £527. 78. 10d., which it is proposed 
to appropriate as follows: interest on 5 per cent. debenture stock 
(leas income tax), £145; dividend at the rate of 6 per cent. per 
annum (free of income tax) on share capital, £266. 5s. ; balance 
carried to reserve fund for renewals and contingencies (bringio 
the fund up to £1,227. 5s. 7d.), £110. 23. 10d. The number o 
passengers carried during the half-year has been 847,969. Ths 
York City Council has applied to the Board of Trade for power to 
acquire by purchase so much of the tramways within the city as 
are authorised by the York Tramway Order, 1879, together with 
the necessary equipment for working. The directors recommend 
that the dividend be paid on Sept. 7. 


SMITHFIELD MARKETS ELECTRIC. 


A circular has been issued by the directors stating that the 
business of the Company is progressing —— a Since the 
commencement of the year the lamps connected have steadily 
increased, while within the past few weeks 30 new installation: 
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have been obtained in the Central Markets. The number of unite 

sold for the half-year amounted to 367,306, against 174,827 for 

the corresponding six months in 1899. The directors feel juetified 

in hoping that the result of the current year's working will show 

a substantial improvement upon the previous year, notwithstand- 

ing the high price of coal and the probability of still further 
vanoes. 


PROVISIONAL PATENTS, 1900. 


JULY 30. 

18686. Combined electric alarm switch and air-brake coupling. 
William Edward Cocks, 11, Qaeen's.road, Peckham, 
London. 

13639. Au improved electric motor. Arthur George Bloxam, 
Birkbeck Bank - chambers, Southampton - buildin 
Chancery-lane, London. (La Société Ch. Mildé ila 
eb Cie., France.) 

18643. Improvements in wireless telegraphy. Charles Maréchal, 
Jules Michel, and Eugène Dervin, 78, Fleet-street, 
London. (Complete specification.) 

13659. Improvements in and in the construction of electrodes. 
Robert Jacob Gülcher, 322, High Holborn, London. 

18656. Improvements in and relating to the electrodes of 
acooumulators and the manufacture thereof. Reginald 


William James, 1, Queen Victoria-street, London. (Jean 
Jacques Heilmann, France.) 


18661, Improvements in tramoars, railway cars, or locomo- 
tives, and the like driven by electric or other motors. 
William Robert Renshaw, 24, Southampton-buildings, 
Chancery-lane, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published on August 25, 
1899, 
16085. Electric switches. Jones. 


16824. Apparatus for electro-chemicai and electro-thermic 


melting operations, especially for the production of 
calcium carbide. Grauer. 


19856. Magnetic separators. Clark. (Courtney.) 
94514. Electricity meters. Boult. (Saldana.) 
1900. 
2702. Electromagnetic brake dynamometer. Rioter, 
5957. Apparatus for winding or producing coiis, bobbins, 


helices, or the like for electrical and other purposes. 
Heys. (Scott Varley and Anderson.) 


8671. Construction of electric awitoh Schulz. 
$860, Means for recording the number and duration of tele- 
phonic conversations. HEichwede. 
9836. Conduits of electric railways. Larkin. 
9879. Electric incandescent lamps. Krayn. 
10181. Means for electrically generating steam. (riffing. 


10387. Electrical apparatus for surgical and other purposes. 
Hynes and Randall. 


10579. Electrically-controlled apparatus for shifting and 


locking railway points and signals. Siemens Bros. and 
Co., Limited. (Siemens und Haleke Aktiengesellschaft.) 


19016. Electrically-propelled motor road vehicles. Ryan. 


19111, Electrical jacquards and dobbies. Szczepanik and 
Kleinberg. 


—————Ó QA 


TRAFFIC RETURNS. 


Returns for Increase Total receipts for 

Line. week half-year. 
Ending 1900. 1509. decrease. 1900. | 1899. 

£ £ £ £ £ 
Aberdeen Corp'rat'n Aug. 4| 781| 727| + 546, 933 one 

Birmingham Tram. 

ways Co, ........ ... 4 |4,571/4,544| + 27 |133, 437 126, 083 
Blackburn Corp'rat'n July 28 | 456 488 + 31 11.478 190 084 
Blackpool Corporatn. Aug. 2/1,134; 921| + 213 |12,712 | 9,791 
Blackpool.Fleetwood| „ 4 1, 290 1,3599 69 | 5,883 | 5,873 
Bradford City Trams| July 29 | 592 418) + 174 | 8,543 | 6,743 

re tas pare tal Co.] Aug. 3 3, 4513. 660 - 209 — — 

& South London „ 5 1, 5410 933 + 608 7,446 4 654 
Co: E. T. and L. Co. „ 2| 595| 5191+ 6 12.140 10,9180 
Dover Tramways ...| ,, 4| 275 272 + 3 | 5,839 | 5,485 
DublinU.T. elec. cars „ 3 3.923 1.265 +2,658 | — — 
Dublin Z. D. Electric} „ 3 1.045 1.155 — 110 — — 
Halifax Corporation 5 872 007 + 205 13.945 10,561 
Hull Corporat’n E. S. July 28 1.300 520| + 840 20,502 2,2084 
Liverpool Corporat'n „, 28659, 054 7, 651] + 1,403 223,780, 196,624 
Liverpool Overhead| Aug. 5 1, 6351, 654 — 198, 4990 7,993 
Sheffield Corporation| ,, 5 2,471 — — — — 


South B 


a Bince April 1. b Partly electrical. c Since Jan. 1. d Since July 6. 
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COMPANIES’ STOCK AND SHARE LIST. 


Commercial and Industrial.— 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 
British Insulated Wire, Ord., 1-40 


British Hidetrie Works, 
——— 6 per cent. Cum, Pref., 1-50, 
—— éd cent. First 


eeseneeceee oe O82 00 96 


oe aœ Of (nO GF am Ge O-O CO oo QD 


Red... me e^" en eg 2 Ge ee 


« ee 8 90 9909 (E 9-999 


per Prefereo 
per cent. Debentures 


Indis Rubber, Gutta Percha, and Telegraph Works . 
ut csc cn ost bt nn ee 


cent. 
Telegraph Construction and Maintenance a. a. = =s a: a as a 


Electric Lighting and Supply.— 


Blackheath & Greenwich District Ordinsry 1,201-101,200 .. 1 
Bournemouth and Poole, Ordinary 


44 per cent. t. Cum, (pees NUTS KT MA 10 
3 and Kensington, Ording 6 
— 7 per cent. Preference .. b 
Calcutta Electric Bapply PFP: Ordinary, "Nos. 1-30,000.. b 
Charing Cross and 8 trand ao oe es ee ec 9-990000 009 Oem 95900 6 
— por cent, Cam. PRÉ mas os ds casts aes ens 4 
Chelsea ectrici 208 @¢e 06 826 0622888 68 86 O24 E- OH ee LEEK] 
— oent. Debentures 3 2 2 100 
Clty of Lo on, @eseeeeeeo ean [ d ae wo ae 10 
— per cent. Cumulative Pre)... aso 10 
s por oen cent. Debenture Stock .............. ——— — 100 
County santy of on and Brush Provincial, Ordinary ...... 10 
„& per cent. Cum. Pref. 10 
—— 44 per cent, Debentures Prov. Certs. “All p — 
— yr ge z city x , Ordinary, 1-17,400.. 6 
. Dist. Hiec. Lighting and Traction, Pref. 10 
London rete trio, dr gd *"006€90 025020 ee ee ee oe es @ 0 0 
LL A por . Debenture tock, Bed. — pt 
Metropo'itan, Ordin 
per oent. "First Mo je Debentare Btook . see 100 
cent. —— tight De suture See e 100 
Notting Hil mee ean eo 11 
— zi e © 200 80 0^ (GO Qu) Of CO (€ O24 °° 090 09.9 OC GB BO ee [ nd 4 
— ew SRST ECHO % ꝗ¶˖ HOCH EC HOS CHOSE KEKI) 
Oxford Electric, Ordinary, 1-96 and and 407-10,810 . — 8 
River Plate Electric Light and Traction, Deb. .. 100 
Royal Electrical Company of Montreal .. . $100 
4) cent. Shares Mortgage Debentures a 
cnim s arketa Electric Supply, Ord., 1-12,000 . b 
e Debenture Stock a ak 00 
8outh Ordinary 2 0 8 
9i. James's and Pall Mall, “Ordinary, 101-20,080 . n 
7 per cent. W — ——— — ee b 
Westminster, A AERE S eels SERE a OR b 
A O00 -100,657. SO 9.890099 58509099 9000 900500060220000900&2 9) 
Electric Railways.— 
Central London Ordinary % Ce 09 €» 90059209 9 8 « 9 0-0 eo OO 5680 &5 10 
— — Pref. Half-Shares * e 22 24 9 O28 6990090060000 GO OE 6 
deferred €-* * 9» 0o 9 e 9o 0 wo b 
Olty and ty and Bouth London, Consolidated Ordinary s a rer 100 
dinary . - Lo dE 7 e 
= iA Debenture BtooE ....-.cecceccccsance 100 
6 per cent. = Btock " 2 e oe 28 02608 SO OO GCE 10 
Liverpool Overhead, 5 cent. Pref. . T — 
Waterioo and City, Ordinarr gh... 100 
Electric Tramways.— 
and Fleetwood Tramroad .........ccscccseceses 10 
arsi odia, AS ————— T 100 
Britiah Columbia . Oo., 5 per -— Pret. . 10 
British Electric Traction, Ordinary .. e 
—— 6 per cent, Cm. Pf. 80,001-60,000 .......... «ccc 10 
—— b per cent. Perpetual Debenture Stock . ‘one: 18 
B. “Ayres & Belgrano Tram., “A” 6 per cent. Cm. Pf Fre b 
* B" 6 per cent. Cm. Pf., 1-27, 500.¶ 5 
——— b per cent. Deb. Stock, Rei... . 100 
Islo of Man Klectrio Power, 195,000 — M QU d p. L 
cent. Preference, 100,001-170,000 .......... 1 
Kidderminster and. District Lighting and Traction, Pref... 10 
New General Traction, Ordinary... ......sccescascccccvcese 6 
6 per cent. Cum. Prei. 6 
Oldham, Aston, and Hyde Tramway, Ordinary .......... 10 
Potteries Electric Traction, Ordinary, 26 667.40, 000 æ.. 10 
—— per cent. Cum. Pref., 1-20, 0o [(o — 10 
Telephones. — 
National 3 Ordinary. ones ance ow aa 8 
cent. Cum. First Pref. a... as as asco os ac on on 10 
o per cont. Cam. Second Pre. æ 10 
=, © per cons Non. Cum. 14146 5 
cent. Deb. Stock, Red.. 100 
Oriental Lfepboue and Mlectric Co Company ~ . l 


Amount 
paid. 


ee 


VVV 


Price last 
Tuesday. 
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NOTES. 


The New German Cable.—According to Reuter, the 
Shore end of the new German Transatlantic cable was laid 
on the 11th inst. from Coney Island. The cable-ship 
" Anglia" will continue laying the cable as far as the 
Azores, 

Parisian Tramways.—We learn that a concession 
has been granted to the Compagnie des Tramways 
Mecaniques to construct five new lines from the suburbs of 
Paris into the town. The tramways are to be operated by 
three-phase current at high tension. The general applica- 
tion of electric traction on the Paris tramways should 


greatly develop the traffic, and is expected to greatly reduce. 


the cost of running. 
A New Application.—The uses to which electrical 


energy is put are multiplying rapidly as the economy and 
convenience of its transmission become better established. 


As in many other places where great works, etc., are in 


course of construction, electricity seems to be playing an 
important part in connection with the National Harbour at 
Dover. We note that electrically-driven concrete mixers 
are now employed for making the 40-ton foundation blocks 
used in the deep-sea work. 


Storage Batteries.—At the meeting of the North- 
Western Electrical Association, Mr. Ferguson read a paper 


on “Storage Batteries for Small Stations.” Among other 
things, he stated that a storage battery operated under 
favourable conditions would show upon test an energy 


efficiency of 75 per cent. and an ampere-hour efficiency 


of 90 per cent. The yearly energy efficiency of a storage 
battery operated under ordinary central-station conditions 
would, in all probability, not exceed 65 per cent. 


Electric Brakes.—A Stste Railroad Commission in 
America has been reporting upon the comparative value 
of brakes, and it had under trial 25 varieties. Their 
. eonclusion upon the whole matter is that the electric 
brake stood first in the tests, the friction brake next, a 
hand-power brake third, and air brakes fourtb. They 
suggest that, except in special cases where the liability 
to accident is very remote, the ordinary hand brakes now 
generally used should be replaced by a better system. 


Budapest.—A short length of railway track has been 
put down and equipped for electric traction near Budapest 
by Mesers. Ganz and Co. The line is to serve for experi- 
mental purposes in connection with the introduction of 
electric traction for main-line work into Northera Italy 
which has been entrusted to the above firm, as previously 
noted in these columns. The current for working the line 
is transmitted at a pressure of 20,000 volts in the primary 
leads, and subsequently transformed down to 5,000 volts in 
the secondary. 


Voltage.—The constantly-recurring queation of voltage 


is not likely to receive a definite answer within a short 


period of time. A good many engineers hold the view 
that a very much higher voltage should be permissible 
everywhere, and argue that if this was so, the chapter 
of accidents would probably be short. There is much to 
be said from this point of view, in that everyone would 
then strive at all hazards to keep from all possible contact, 
and jerry-made apparatus would soon become a thing of 
the past, in that it would be unsafe. 

Vienna-London Telegraphic Facilities. — Though 
the Vienna Chamber of Commerce have petitioned for 
better telegraphic facilities between that town and London, 
the authorities concerned seem to consider the existing 
facilities quite sufficient. The difficulties experienced lately 
in transmitting messages between the two capitals are not 


denied, but, at the same time, an alternative route is 
pointed out which would appear to have been left out of 
consideration—namely, that vid Zurich and Paris—to which 
will be soon added the Cologne-Emden connection. 


Coherers.—In a paper read before the Physical 
Society of Frankfort-on-the-Maine, Herr Schafer described 
a “coherer” designed for use in connection with wireless 
telegraphy. The coherer is made by pasting strips of 
tinfoil on a glass plate. If the glass be silvered, it will 
answer the purpose equally well provided the silvering be 
divided into strips by a knife. A current of electricity 
across the metallic strips gave an electric resistance of 50, 
but when the electric waves impinged on them the resist- 


ance was increased a hundredfold. The coherer works in a 


vacuum, 


The Wannsee Railway.—The adaptability of elec- 
tricity for main-line working is receiving a practical test 
in Germany. The latest example of the application of 
electricity for this purpose is to be found in the Wannsee 
Railway between Berlin and Zehlendorf, which has been 
equipped for electric traction by Messrs. Siemens and 


Halske, the new service of trains having been recently 


inaugurated. For the present there will be only six elec- 
trically-propelled trains on the system, the service of steam- 
driven trains formerly employed being retained. A mixed 


system of working must, therefore, be in operation, par- 


ticulars of which are promised by the Elektrotechnische 
Zeitschrift for an early date. 


Electricity and the Textile Industry.— The great 
advantages attending the separate driving of looms are 
becoming more and more recognised in Austria, where 
many large mills have already been equippec with 
electrical generating and motor plant. One of the latest 
installations of the kind is that which Messrs. Herm. 
Schuk and Co. have put down in their new silk-weaving 
mills at Rovereto, South Tyrol, where a polyphase plant 
has been installed for driving, at present, 400 looms. 
The separate driving of velvet-weaving looms by means 
of electric motors is also stated to have been found com- 
pletely satisfactory after severe practical tests, notwith- 
standing the difficulties presented. 


Polyphase Work.—The woll-kaown firm, Messrs. 
Lahmeyer and Co, of Frankfort-on-the-Maine, have just 
completed an interesting polyphase transmission scheme in 
Sinaia, the summer seat of the King of Roumania. The prime 
power for driving the generators is furnished by the water 
of the River Prahova. One of the principal objects of the 
installation is to provide the industrial quarters of the 
Prahova Valley with cheap energy, which will be trans- 
mitted distances up to 45 km. from the generating source. 
A large demand for current has arisen in the extensive 
petroleum fields in the neighbourhood. The primary 
polyphase current is transmitted to the various centres of 
distribution at a tension of 11,000 volts. 


A Useful Directory.—We have received a copy of 
the “Universal Directory of Railway Officials” for 1900 
from the Directory Publishing Company, Limited, 8, 
Catherine-street, Strand, W.C. The volume, which is now 
in its sixth year of publication, has been carefully revised 
and brought up to date.  Practically all the tramways 
worked by mechanical means in the United Kingdom are 
now included, which feature should render the directory of 
considerable use to the electrical industry. Some difficulty, 
we understand, has been found in obtaining accurate infor- 
mation relative to the railways of the Transvaal and the 
Orange River Colony owing to the war in South Africa, 
but that detracts but little from the general =e of 
the directory. 
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Utilising the Waves.—4An ingenious substitute for 
the old bell and gas buoys that mark the dangerous parts 
of our coaste is reported to have been subjected to severe 
tests by the Trinity House authorities with satisfactory 
resulte. The new type of buoy is said to be similar in 
appearance to the old, but, instead of relying upon oil or 
gas for ite illuminating power, is equipped internally with 
a small electrical generating plant, which is driven by a 
piston actuated by the movement of the waves, being auto- 
matic in action, however slight this motion. The electricity 
generated supplies a powerful flashing or fixed light, as 
required, or works an apparatus for sounding blasts on a 
syren. This seems all very nice, but we should like to 
examine the apparatus ourselves before venturing to 
express an opinion upon its practical value. 


Italian Railways and Electric Traction.—The 
commission deputed by the Italian Government to study 
the problem of the application of electricity to the railways, 
has reported that it is unable to give a decision on the 
subject until after a trial of four systems. These are: first, 


electric traction with accumulator vehicles with the Planté 


type of plates ; secondly, vehicles with the Pescetto type of 
accumulator ; thirdly, with overhead wires and high-tension 
three-phase current ; and, lastly, the third-rail system with 
continuous current. The first system has already been 
tried on the Milan-to-Monza line, the second will next be 
tried on the line from Bologna to San Felice, the third 
will be experimented with on the Lecco-to-Colino line, and 
the fourth on the Milan-to-Port Ceresio. In this way the 
commission hopes to obtain a fair idea of the relative 
merits of each system, and to give a just decision as to the 
best. 


The Rontgen Society.—From the third annual 
report of the Röntgen Soclety it appears there has been 
a very satisfactory increase to the membership of the 
society during the year. An addition of 62 new ordinary 
members, many of them residing in distant parts of the 
British Islands, and not a few in the Colonies, is sufficient 
evidence of appreciation of the society's work, and more 
especially of the value of its published Transactions in the 
Archives, as the report points out. The council has 
recently arranged that the Archives shall in future be 
issued bi-monthly during the session of the society in 
January, March, May, and July, so that members shall be 
in possession of papers read at the meetings without 
unnecessary delay. It may also be mentioned that Dr. 
J. B. Macintyre, of Glasgow, one of the earliest and most 
prominent of practical X-ray workers, has been nominated 
as the next president of the society. 


Automatic Fire-Alarms. — We learn from the 
Practical Engineer that the latest invention in fire - alarms 
comes from New Zealand, and is known as May’s automatic 
fire annunciator. It is an adaptation of the sagging wire 
principle, and the action of the apparatus is very simple, 
it allowing also for a separate detector to be placed in any 
room which it is desired to protect. Contact is made by 
means of a wire which, if heated, rings an electric bell, and 
at the same time operates an indicator which shows in 
which room the fire has oceurred. A telegraph transmitter 
at the same time warns the nearest fire station. No doubt 
the machine would be very valuable in case of a serious 
fire, but it appears to us that a very slight provocation, 
such as the burning of a curtain or other hanging in a 
room, might summon the fire brigade on an utterly useless 
errand. There would, we think, probably be more trouble 
from this cause than there would be saving effected. 


Franco-German Telephones.—We note that com- 
munication has now been established between Berlin and 
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Paris by means of a telephone. The telephone line goes 
from Paris to Frankfort, which is, of course, conneoted in 
this way with Borlin, giving a through service, extending 
over some 600 miles, between Paris and Berlin. Although 
the distance between the two towns is so very great 
a voice speaking in Paris is said to be heard distinctly 
at Berlin. The connection seems to point to a much 
more amicable feeling growing between the two countries 
interested, and if anything is done by means of this inter- 
communication to forward this feeling, a great deal of good 
will have resulted. On the question of the price to be 
paid for conversations on this line, it seems rather difficult 
to see why the cost of telephony from London to Paris 
should be over one-third as much as between Berlin and 
Paris, as the cost of the cross-Channel cable could hardly 
account for it. 

Train-Lighting.—In a paper on Train-Lighting,“ by 
Mr. A. Lipschutz, is the following paragraph, which should 
be of some interest: In order to arrive at the true cost 
of a candle-power per hour for any train light, it becomes 
necessary first to allow for the proper depreciation of the 
capital invested in stationary plants and train equipment ; 
then to consider the expense for operating same, and, 
finally, to provide for renewals and repairs. As all lamps 
in electric train-lighting have to be renewed several times 
in one year, and renewals of burners in gas lighting are 
also necessary, these expenses must appear in a comparative 
statement of cost. In fact, no item should arbitrarily be 
considered too insignificant to enter into the estimate of 
cost, as it might often materially change the final figure. 
To light a modern train electrically requires, roughly 
speaking, about 30 h.p., and yet a company manufacturing 
apparatus for train-lighting states in its circular that the 
cost for power is so small as to deserve no consideration.” 

Trolley Lubricator.—Since the Helios Company, 
of Cologne, opened the traction department of their huge 
establishment a few years back they have shown them- 
selves very much alive to the requirements of this branch 
of the electrical industry. One of the latest improvements 
introduced by them is an ingenious device for lubricating 
the trolley wire of an overhead system of conductors. It 
is sufficiently obvious that an effective lubrication of this 
sort would greatly lessen the wear both of the wire and of 
the bow or roller collector employed, hence the device in 
question may find extensive adoption. But that, of course, 
depends upon the efficiency of the new apparatus, since 
many unsuccessful attempts have already been made to 
attain the same end. The latest attempt certainly gives 
great promise of success, for we understand the apparatus 
evolved after careful experiment enables a thin and uniform 
coating of the lubricant to be spread along the wire. It 
is of light construction, being of aluminium, and may be 
carried by the eollector arm or independently. 

Rail Joints.—The Scientific American calla attention to 
the large share which the present imperfect form of rail 
joint contributes to the general din of street and railway 
travel. In this country, where street railways are not so 
extensively adopted as in America, we have less occasion 
to look upon the disadvantages of an imperfect rail joint 
from the same point of view, but the necessity for improve- 
ment on other scores is not lost sight of. We agree with 
our contemporary in the contention that theoretically the 
perfect remedy is to be found in abolishing joints altogether, 
and welding the rail ends. Several methods of doing this 
have already been practically tested, with more or less 
successful results. The latest system of rail welding, to 
which we referred at some length in our issue of the 27th 
ult., emanates from Germany, and accomplishes the end in 
question by the process of obtaining high temperatures 


with the aid of aluminium, discovered by Dr. Goldschmidt, 
of Essen. This system, a description of which was given, 
has been adopted in several German towns with reported 
good results. 

The Sounder Preferred.—In an editorial, our con- 
temporary the Electrical World of New York dilates upon 
the relative merits of the sounder and telephone for 
central-station purposes. In many central stations, tele- 
phones are employed not only between the various offices 
of the staff, but also between the main station and sub- 
stations, or between different departments of the main station 
itself. It seems that in a few instances these telephones 
have been replaced by sounders in the States, whereby the 
station operators signal to each other through the medium 
of the Morse code. The inherent disadvantages of the 
telephone in its application to central-station work are 
stated to be entirely absent in the sounder, which takes a 
positive delight in outsounding the loudest engines, to use 
the words of our contemporary, and its gleeful click can be 
heard by the operator with ease if his ear is close to the 
instrument. Having regard to the latter fact, and to the 
many other defects of the telephone avoided, preference is 
given to the sounder, notwithstanding that a trained ear is 
required to decipher ite messages. 

The Battie of the Systems.—Oar contemporary 

the Electrical World and Engineer of New York, is most 
gratified to note that the joint session of the American 
Institute and the British Institute of Electrical Engineers 
is to be turned to such practical account as the promised 
discussion on The Relative Advantages of Alternate and 
Continuous Currents for a General Supply of Elec- 
tricity, especially with regard to other interests,” 
suggests. It anticipates a very interesting discussion, 
although as regards the “other interests involved the 
conolusions arrived at will have less significance in the 
States than outside, for in their easy way of doing 
things, our cousins over the water leave other 
undertakings to hustle for themselves without any 
altruistic efforts on the part of the electric light 
and power companies, as they themselves admit. 
Incidentally, our contemporary expresses a desire to 
hear the net average efficiencies of the two systems of 
distribution ruthlessly set forth—a wish hardly likely to 
be realised, though others join in giving it expression. 

Accumulator Boats.—The Elektrolechnischer Anzeiger 
thinks one outcome of the progressive improvement of 
accumulators will be that electrically - propelled boats 
designed to accommodate from 100 to 150 passengers will 
prove dangerous competitors of steam-driven boats. The 
insignificant attendance required, involving no atoking, 
absence of smoke, and the possibility of attaining very 
high speeds, are all points in favour of their extensive 
introduction. At the same time, it must be remembered 
that the wear and tear of accumulators employed for boat 

propulsion is much less than in the caseof road traction, since 
the concussions 20 detrimental to the life of the plates is 
almost entirely absent. It is also to be anticipated, con- 
siders our contemporary, that one will depart in the future 


from the principle of providing services of large steamers : 


at long intervale—because small steam-engines work less 
economically—in favour of running small boats at short 
intervals. Within certain restricted limite we agree this 
may be true—namely, for river service and comparatively 
short runs—for there is a limit to the capacity of the 
accumulators which can be carried by a small boat. 
Chicago and Electrolysis.—Some of our people in 
this country who are troubled with the nightmare called 
electrolytic action will probably hold up for an example 
the action of Chicago, where last month an ordinance was 
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passed by the City Council to take effect immediately and 
must be complied with within one year. This ordinance 
reads: ''Every person, firm, or corporation operating, 
holding, or controlling any surface or elevated railroad or 
any street railway within the city of Ohicago, upon which 
cars are now or hereafter operated by electricity as a 
motive power, with a grounded return circuit for conveying 
the electricity, shall instal and maintain a metallic return 
circuit of such cross-section and conductivity for conveying 
the electricity so used as a motive power, that the maxi- 
mum difference of potential will not at any time exceed 
one volt between any part of such metallic return circuit 
and any water-pipe, gae-pipe, or other metals not installed 
for the purpose of forming a part of such metallic return 
circuit, and that there will not be a variation in difference 
of potential exceeding half a volt between any two measure- 
ments made at the same time at points along and upon 
said metallic return circuit within a distance of 300ft. or 
less from each other. Such metallic return circuit shall be 
installed and maintained in accordance with the provisions 
of the general ordinances of the city of Chicago now or 
hereafter in force." 


An Electric Mining Pump.— We notice in the 
Electrical World an illustrated description of an electrical 
miner's sinking pump which bas been placed on the market 
by the Jeanesville, Pa., Ironworks Company. The design 
comprises three single-acting plungers worked from a 
common crankshaft with crank pins placed 120deg. apart, 
and these plungers produce a continuous stream to the 
column pipe and reduce the jarring of the same. The 
water-cylinders are cast in one piece, and connected to the 
guides by hollow castings which form a vacuum chamber 
one side and air-chamber on the other. Each plunger is 
fitted with bronze adjustable shoes, and each connecting 
rod fitted with bronze adjustable bearings at each end. 
The crankshaft is driven by two gears fitted over the discs 
which form the outside cheeks of the two end cranke, thus 
relieving the shaft of a great part of the strain that would 
be brought upon it if driven by a single gear at one end, 
It algo economises space, in that no extra room whatever is 
required for these gears, and, what is equally important, it 
places them inside the main bearings. The crankshaft 
gearings are completely enclosed in a cast-iron frame. The 
motor is placed upon the top of the pump frame, and con- 
nects the crankshaft by gearing designed to give the desired 
speed to the pump. The pump frame is made to receive 
any make of motor which is adapted to this kind of work, 
and it may be either direct or alternating current. 


Water Power in Canada.—<As we have from time to 
time noted, some very important schemes for the utilisation 
of waste water power are now in course of progress in 
Canada. The most recent of these is, perhaps, the Hamilton 
and Lake Erie power canal, the construction of which was 
commenced at Silverdale, Car., a few weeks ago. This 
canal will be 64 miles long, and will be fed by the Welland 
River. The Welland, it must be explained, discharges into 
the Niagara, the waters of which latter river are more or 
less driven up the channel of the Welland, owing to their 
great force and to the deflection at the junction. The 
power canal will discharge into the Jordan River, which 
has two or three important falls in the neighbourhood, ite 
level at the point where the canal will discharge lying con- 
siderably lower than the head of the canal, the total fall 
of the latter which can be utilised for power being about 
250ft. The initial instalment of plant will represent 
25,000 h.p, to be increased to 50,000 h. p. or 60,000 h. p., 
as required. Plans of the canal show that it is to be 
150{t. wide at the top, 60ft. wide at the bottom, 12ft. deep, 
with a current velocity of 34 milesan hour. The Canadian 
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Steel Company, whose works are being erected at Welland, 
have contracted to take 15,000 e. h. p. of the total generated, 
so that the success of the undertaking is practically a 
foregone conclusion. It is farther reported that the Ontario 
Power Company, of Niagara Falls, is now ready to go 
ahead, having obtained all the necessary legislative rights 
to utilise 500,000 h.p. An initial installation of 30,000 h.p. 
is proposed. The plans include a power canal on the 
Niagara River, discharging just above the Horseshoe Fall. 


Tramear versus Express Train.—It is useless to 
mention that this race occurred in America—in fact, between 
Kansas City and Leavenworth. The race was between an 
express passenger train of the Missouri Pacific Railway 
and a car of the Kansas City and Leavenworth Electric 


‘Railway. In the Missouri Valley, between Pomeroy and 


for two miles past Wolcott City, the lines of the two com- 
panies are parallel, on a level, and well constructed, thus 
ensuring good conditions for a race. On the evening in 
question a trolley car, having on board several city men 
returning from business, found itself next to the express 
train which leaves Kansas City at 5 p.m. The fireman of 
the engine ordered his stoker to pile on the coal, and he 
let her go at full speed ; seeing this, the wattman, winking 
to the conductor, turned the handle of the controller, and 
the car went away like lightning. The passengers on 
both the car and train took, as they naturally would, the 
greatest interest in the race, waving hats and handkerchiefs. 
The express train held a lead of a few yards during 
half of the first mile, but the car caught up and kept level 
for about a mile. Towards the end the wattman turned on 
still moro current, and left the train behind. The fireman 
of the latter had never before exercised himself so much; 
the train had attainod its maximum speed, and when the 
tunnel was reachod, which naturally brought the race to 
an end, the car had obtained a lead of 30 yards. As Mr. 
Herbert Wolcott, manager of the Kansas City and Leaven- 
worth Electric Railway, was on board the car at the time 


_of the raco, it may be inferred that the race was not 


altogether unpremeditated. This gentleman states that 
the car was running at a speed of 55 miles au hour, which 
speed could still have been increased, whilst obviously the 
train had attained its maximum speed on the level. 


The British Association.—The British Association 
will meet in Bradford in the beginning of September. The 
meeting of 1873, which was held at the same place, was 
presided over by Prof. A. W. Williamson, the distinguished 
chemist, whose presidential address consisted mainly of a 
review of the progress of chemistry up to that date. The 
second Bradford meeting will be presided over by Prof. Sir 
William Turner, the professor of anatomy at Edinburgh 
University. His address will consist of a general reviow 
of the progress of biology, with special reference to the 
structure and function of cells, Sir Alexander Binnie will 
preside over Section G (Mechanical Science), and his address 
will treat of the steps by which we have arrived at our 
modern conception of nature, when reviewed from a 
scientific standpoint. The address will be illustrated by 
a chronological chart, extending from 1550 to the present 
time, and including, collated with the births and deaths of 
the many distinguished men to whom we are indebted, the 
principal historical, scientific, and other data which mark 
the various periode, as well as the dates of discoveries and 
of publications bearing upon the subject. Monday, as 
usual, will be given up to the electrical engineers. The 
reading of the final report of the Small Screw Gauge Com- 
mittee heads the list for that day. Mr. A. Mallock will 
then deliver a paper on Resistance and Acceleration of 
Trains—Measurement of the Tractive Force," in which he 
will deal with the recent experiments made by him on 


electric and other railways to determine the acceleration, 
the tractive force, and the running resistance to which 
trains are subjected. This will be followed by a paper on the 
proposed Liverpool and Manchester Electric High-Speed 
Railway,” by Sir William Preece. Mr. Gibbings is down fcr 
' The Design and Location of Electric Generating Stations" 
on a large scale for supplying electric power and lighting 
to large districts, and Mr. Barker for A Maximum 
Demand Meter," the joint invention of himself and Prof. 
Ewing. Tuesday will begin with a paper by Mr. J. G. W. 
Aldridge, entitled The Automobile for Electric Street 
Traction.” Prof. Goodman will describe his new invention, 
entitled A New Form of Corimeter for Measuring the 
Wetness of Steam." Prof. Arnold, of Sheffield, will, under 
the title of The Internal Architecture of Steel, set forth 
his theories on the ultimate molecular structure of steel 
and the micrographic analysis of steel in physical researches. 
The Friday evening discourse will. be delivered by Prof. 
Gotch, the subject being Animal Electricity,” while that 
on Monday evening will be by Prof. W. Stroud, whose 
subject will be ‘Range Finders.” Prof. Silvanus P. 
Thompson will give the lecture to the operative classes 
on Saturday, and will take as his subject Electricity in 
the Industries.” 


German Statistios.—Our contemporary, the Elektro 
technische Zeitschrift, published its annual statistics relative 
to central-station work in Germany some weeks ago. These 
statistics have become a noteworthy feature of the paper 
in question, and from year to year provide some very 
iateresting comparisons. The returns are corrected up to 
March of the current year, and should therefore represent 
fairly accurately the present position of central-station 
work in Germany. It appears there are now running 
upwards of 652 public supply stations in the country, 
representing an aggregate output of more than 230,000 kw. 
To these must be added 122 stations in course of construc- 
tion, not to mention the numerous private installations and 
stations supplying energy exclusively for traction purposes, 
before a true conception of the advanced atate of electricity 
supply in Germany is obtained. The existing public 
supply stations distribute energy for lighting and power 
purposes to over 900 towns and villages. Iudividual 
stations situated in agricultural districts supply energy to 
as many as 30 different places, frequently distributing over 
areas having radii of from 10 km. to 15 km. With regard 
to the systems of supply in vogue, we find that the con- 
tinuous-current stations represent 804 per cent. of the 
total. Purely alternating or rotary current installations 
account for another 12/7 per cent., thus showing a very 
slight increase compared with the previous year, whereas 
the works giving a mixed supply or transforming a portion 
of the current generated into continuous current have 
increased considerably. Although the percentage of con 
tinuous-current stations is so high, the aggregate output of 
the continuous-current generators installed amounts to only 
47°4 per cent, and the total output of these stations 
to 55:8 per cent. of the grand total The difference 
between the generator and the total outputs is 
explained by the increasing employment of accumu- 
lators, which are installed at 93:1 per cent. of 
the continuous-current stations, and eqnal 379 per 
cent. of the machine output. Of the total out- 
put of all the public supply stations in Germany— 
namely, 230,000 kw.—continuous current accounts for 
124,000 kw., this being generated in 524 stations, while 
58,000 kw. represents the alternating and rotary currents 
generated in 83 stations, the remaining 48,000 kw. 
falling to mixed systems of supply in 45 stations. 
Of the total supply stations, six have capacities 
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exceeding 5,000 kw.; 46, capacities from 1,000 kw. to 
5,000 kw. ; 31, from 500 kw. to 1,000 kw.; 249, from 
100 kw. to 500 kw.; and 320, or 46:9 per cent., less than 
100 kw. The number of lamps, or their equivalent, con- 
neoted to the mains has increased all round compared with 
the previous year, an equivalent of 251,961 kw. being 
actually connected, of which total 95,731 kw., or 38 per 
cent., is represented by motors. Since the year 1898 the 
number of central supply stations and lamps connected 
have doubled, while the output of the motors connected 
has trebled. In conclusion, it may be added that 25 per 
cent. only of the stations are municipally owned. 


Our Latest Cruisers —In the course of a long article 
dealing critically with the naval manœuvres recently con- 
cluded, the special correspondent of the Daily Chronicle 
writes as follows: * From the man to the ship. The con- 
structive defects of our older warships have been discussed 
in the past ad lib., and I see no object In wasting ink upon 
them here. About our latest craft, the cruisers of the 
Diadem claas, there are, however, a few things to he said. 
Good chips and all as they are, they are not triumphs of 
naval architecture. Space is undoubtedly wasted in them; 
minor constructive errors abound. For instance, they are 
10 years behind the times in the matter of ammunition 
hoists. These are cumbersome manual ones, able to serve 
the 6in. quick-firers—theoretically able to fire five to ten 
shots a minute—at the rate of only two a minute! 
For the last five years all foreign ships have had 
electric hoiste, and, consequently, are able to fire at 
least twice as fast. In other words, four guns in, say, 
a Japanese cruiser built at Elswick are worth eight in 
the latest thing in cruisers in our fleet. From time to 
time it has been argued that electric hoists are unreliable. 
This is rubbish. If they break down there is always hand 
gear to fall back upon, but there is no more reason why 
they should fail than that the ship's searchlights or ordinary 
lamps should fail. Now, time after time naval officers have 
asked for electric hoiste. They have asked in vain, Even 
to-day the matter has got no further than that one is being 
experimented with somewhere. Speaking bluntly, this 
sort of thing is criminal. Officers afloat know a great deal 
better what is wanted than the people at the Admiralty 
who decide these things. The Lords of the Admiralty are 
far leas powerful people than the world at large imagines. 
The real rulers in too many matters are certain obscure 
civilian clerks. 'These are they who control the pigeon- 
holes, and into a pigeon-hole whence it will never emerge. 
goes everything that they can put there. It saves labour. 
From such internal evidence as is procurable, there is not 
good reason to suppose that Lords of the Admiralty are 
wilfully and criminally negligent. If all this time they 
have wilfully ignored the requests for electric hoists they 
would be that, and more. Where, then, have those requests 
gone to? Who is the man who has saved himself labour by 
suppressing them? It can be laid at his door if a proper 
search is made for him. What is more, it ought to be laid, and 
an example made—the crueller the example the better—for 
nothing short of drastic measures will stop this shameful 
system whereby the navy suffers so that a few lazy clerks 
may continue lazy. Ido not know whether any of these 
folk will read these lines—if so, no doubt they will feel I 
am laying it on far too thickly. Am I? Could they only 
go unknown into any wardroom in the navy they would 
soon hold mea very milk-and-water accuser. For this is 
the sort of thing they would hear: 'If I had my way I'd 
take the —— brute, trice him vp, and give him six dozen 
well laid on.’ ‘If 'twasn't for the absurd sentiment there 
is nowadays they'd hang em. III lay 10 to 1 that if we 
ga to war there'll be a fleet lost, because some clerk pigeon- 


holes a report for fear he'll get an extra 10 minutes’ work.’ 
All this and more than this he would hear." 


Sparking Experiments.—In the Scientific American 
we notice another article. by Prof. J. Trowbridge on The 
Electrical Plant used at the Jefferson Laboratory at 
Harvard University." In this article he describes some 
experiments he has conducted with the large battery 
installed in the laboratory. In connection with this 
battery plant, glass condensers serve the function of 
Leyden jars. There are 12 trays, carrying 25 glass 
plates each, there being thus 300 plates in all. The 
condensers are made jin. thick, and they have a coated 
surface of tinfoil 16in. by 20in. ; the capacity of the entire 
condenser in multiple is about 1:8 microfarads. "When the 
condensers are charged to 20,000 volte and discharged in 
series a spark 6}ft. in air is produced. ‘The professor 
experimented to find out if lightning could pass through 
a small orifice, and in this way noted the effect of very 
powerful discharges. A plate of glass 5ft. square and Ho. 
thick was placed between the spark terminals, the plate 
being of this size to prevent the sparks from passing 
around the edges of it. The plate had a small hole bored 
through it at its centre, and this orifice could be made 
much smaller by filling the hole with paraffin and making 
& needle hole in the paraffin. It was found that when the 
discharge terminals were in line with the hole and 5ft. 
apart the discharge would pass through the minutest 
orifice; but the portion which passed through the hole 
was only a fraction of the entire discharge, for there was 
an inductive action over the entire surface of the glass. 
When the hole in the plate was entirely closed by parafün 
and the spark terminals placed opposite each other, about 
4ft. apart, with the glass plate midway between them, the 
spark jumped from one terminal to the surface of the glass, 
while no spark was seen on the opposite side of the glass. 
On close inspection, however, a faint brush discharge could 
be detected on the sparkless terminal. When the spark 
terminals were not opposite, the spark also sought the 
orifice, but the discharge usually jumped to the nearest 
point of the glass and then pursued a devious way to the 
hole. The professor then experimented with the discharge 
of the condensers in multiple. In the experiment a fine 
iron wire about 6in. long was stretched around the spark 
gap, serving as a shunt to the latter. It was found that 
the wire was deflagrated at the instant that the spark 
passed across the air gap. This led Prof. Trowbridge to 
think that a small spark could occur under certain con- 
ditions inside a metallic cage, and in the case of very 
powerful lightning discharges a wire cage would not be 
& perfect protection for a powder magazine. He also 
used the strong current from the entire battery to excite 
discharges in hydrogen, for the spectroscopic study of the 
gas. From this he found that aqueous vapour became 
manifest in all glass vessels which were filled with 
apparently pure dry nitrogen or hydrogen. The powerful 
discharges drove off the aqueous vapour from the glass, 
notwithstanding the glass had been subjected to a long 
process of heating to expel the vapour during the exhaus- 
tion of the tubes. The most interesting result, however, 
was the production of the X-rays for the first time by 
a steady current. An X-ray tube was connected to the 
terminals of the battery and a water resistance of about 


a million ohms inserted in the circuit. The tube was then 


heated by an external source of heat. In an instant the 
tube lit up with a most brilliant exhibition of X-rays, and 
photographs taken by means of them showed unmistakable 
evidences of the tendons and muscles, and he hoped that 
when the right conditions were reached he could obtain 


satiefactory photographs of these objecta. 
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LEIGH CORPORATION ELECTRICITY WORKS. 


Before deacribing these works, a few notes regarding 
their history may be given. Notice was served on the 
Leigh Local Board by the Cheshire House-to-House Elec- 
tricity Company, Limited, in the year 1889 of the com- 
pany’s intention to apply for an electric lighting provisional 
order. It was agreed by the Board to oppose such applica- 
tion; but nothing came of the notice, nor was anything 
farther done in the matter until May, 1894, when a com- 
mittee was appointed by the Town Council to visit other 
towns where electricity works were in operation, and to 
report fully on the whole question of electricity supply. 
The report of this sub-committee was favourably accep 
by the Council, who afterwards passed a resolution that 
application be made for a provisional order, which received 

al grant in June of 1895. Nothing was further done until 
the year of 1897, when the Conncil asked Mr. John Foster, 
the present engineer and manager of the Corporation’s gas, 
water, and electricity undertakings, to prepare and report 
on a suitable scheme to enable them to ¢ out the order. 
The scheme was laid before the Council in May, 1898, and 
received their approval. At the same time it was decided 


corrugated flues, and designed to work at a pressure of 
1301b. per square inch. They were made by Messrs, Clayton, 
Son, and Co., Limited, the whole of the mountings ing 
of Hopkinson’s make. Musgrave's superheaters are fix 
immediately behind, each superheater consisting of 38 11in. 
tubes, with the usual safety valves, thermometer pockets, 
eto. There are also two sets of Green's economisers 
erected, one set to each boiler, consisting of 96 pipes com- 

lete, with scrapers and gearing. The water for the boilers 
is obtained from aborehole, and before passing into the boilers 
is pumped into a tank, and then passed through a water-soften- 
ing apparatus, made by Messrs. Mather and Platt, Limited. 
The steam-main consiste of one single main, 8in. diameter, 
with subsidiary mains, Ain. diameter, of lap-welded steel 
(wrought) with wrought-iron flanges welded on. A 
Brooke's steam-dryer is provided, and Geipel steam-trapse. 
The steam jointe are made with gunmetal rings and mastic 
cement, the exhaust pipes being of cast iron 10in. and 6in. 
in diameter. 

The generating plant at present comprises two direct- 
coupled sets, one set consisting of a Willans and Robinson’s 
two-crank compound engine coupled to a Mather and Platt 
four-pole shunt-wound dynamo rated at 200 amperes, 
460 volts, while the second set consists of a Willans and 


Leigh Electricity Works—Exterior. 


Robinson’s two-crank compound engine with a Mather and 
Platt four-pole shunt-wound dynamo coupled at each end 
of the crankshaft, each dynamo being capable of giving 


to apply to the Local Government Board for sanction to 
borrow the sum of £10,500, which sanction was duly 
received on the 22nd of the following October, Previous 
to receiving the sanction for the loan specifications had 
been prepared, tenders were received, and contracts for the 
whole of the work were placed, subject to the sanction for 
the loan being given by the Local Government Board. 
Work was commenced on the buildings, etc., in March of 
1899, and the current turned on for the first time early in 
January of the current year. At the present time 3,000 
lamps (equivalent 8 c.p.) are connected, besides two 
motors of 55 b.h.p. aggregate capacity, whilst there are 
quite another 1,000 8-c.p. lampe practically ready to be 
connected to the mains. Application is being made to 
the Local Government Board for sanction to borrow a 
further sum of £5,000 for a large extension of mains, etc. 
As at present arranged, the generating station buildings 
comprise only the engine and accumulator rooms, each 
50ft. long. by 32ft. wide, steam being obtained from the 
boilers of the gas department, which are arranged to utilise 
the waste heat given off the gas-retort furnaces. Space is 
left on one side of the engine-room to erect a boiler-house 
when required. The steam generating plant belonging to 
the gas department consists of two Lancashire boilers, 30ft. 
long by 8ft. 6in, diameter, fitted with Deighton’s patent 


135 amperes at 300 volts. This set is used at present for 
charging the battery and for balancing the three-wire 
system. At present the engines are running non- 
condensing, but can with a slight alteration be run 
condensing when required. There is provided in the 
engine-room an eight-ton overhead travelling crane, made 
by Messrs. James Garrick and Sons, Limited, of Edinburgh, 
the crane being worked by ropes from the ground level. 
The switchboard, which was supplied by Messrs. Dorman 
and Smith, of Manchester, is arranged for a three-wire 
aystem of distribution at a working pressure between the 
outers of 440 volte, and consists of three dynamo panels, 
four feeder panels, and a middle wire panel. Each machine 
panel is provided with one minimum automatic cut-out, one 
field-breaking switch interlocked with a single-pole knife 
switch, shunt regulating switch, ammeter, and voltmeter. 
There is also a Ferranti ampere-hour meter in circuit with 
each machine. Each feeder panel is provided with an 
ammeter, duplex switch, and fusés, also Thomson-Houston 
recording wattmeters. On the middle wire panel are 
mounted the battery charge and discharge switches, battery 
emergency switches and fuses, reversible ampere-hour 
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meters, polarised ammeter, battery voltmeter, and two | Insulated Wire Company, Limited, and are of their three- 
Weston feeder voltmeters. The whole of the ammeters core, paper-insulated, lead-covered type. The feeders are 
and voltmeters, with the gets ee of the feeder volt- | drawn into stoneware casing, the whole of the distributing 
meters, are of Lord Kelvin's multicellular type. mains being laid in stoneware troughs filled up with com- 


Leigh Blestricity Works—Dynamo-Room, 


The accumulators are of the Chloride C R type in lead | pound. The service cables are of the two-core type, lead 
boxes, the battery containing 240 cells, having a sum | covered and steel armoured, and are laid direct into the 
capacity of 1,000 ampere-hours, and being capable of dis- | ground. At present there are two triple-concentric feeders 
charging at the rate of 300 amperes for one hour without | of ‘25, 15, 35 square inch cross-section, with subsidiary 


Leigh Electricity Worke—Battery-Room. 


injury. The battery is fixed on one tier, with ample space | feeders of 15, 075, 15 square inch cross-section. The 
to get at each cell, the regulating cells being connected to | triple-concentric distributing mains are of 1, ‘05, ‘1, and 
the switchboard with bare copper rods run on special insu- | 05, 025, 05 diameter, laid complete with the usual dis- 
lators, and painted throughout with anti-sulphurlc enamel. | connecting boxes, etc. | d 

The mains were supplied and laid down by the British © The Wright demand indicator system of charging has 
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been adopted, the Paa por unit for lighting being 7d. for | the catgut cord is intended to provide a good grip when 
21d. or 


the first hour an s, while 3d. per unit for opening or closing the switch. A knob each cord is 
the first hour and 1}d. per unit afterwards is charged for | | 

wer. The Corporation have decided to hire out motors, 
indicators, and meters, the latter, of the Chamberlain and 


Hookham type, being also fixed free. 


THE EVOLUTION OF SWITCH GEARS FOR HIGH- 
PRESSURE ALTERNATING CORRENTS. 
BY W. E. WARRILOW. 
(Continued from page 190.) 
BRUSH. 


The Brush Electrical Engineering Company were among 
the pioneers of alternating-current working, and they con- 
5 the problem of switching jan to deal 
with. e early workers of any system have to bear the 
brunt of considerable experimenting, which proves a very 
expensive item, though a practical result is generally the 
outcome of such labour. was the case with the Brush 
Company, who equipped many stations with switching 
appliances as well as other apparatus. The high-tension 
switch shown in Fig. 1 is the now well-known “trigger” 
switch. It consists of two brass fittings mounted at either 


FIG, 2. —Brush Trigger Switch for Heavy Currents. 


attached, marked On" and Off respectively. A recess 
| at the back of the base, shown by the dotted forms a 


Fie. 1, —Brush Trigger Switch. 


end of a poreelain base. The lower one forms a bearing, to 
which is pivoted the lever used to couple the two fittings 
together, and thus complete the circuit. This lever is 
operated by a catgut cord fastened near its centre and pass- 
ing through a hole in the base down the back to the bottom 
of the switch. On pulling this cord, the lever is drawn into 
the contact at the top, and the spring, S, at the pivoted end 
is put in tension. A catch, C, held in one position by a 
spring, closes over & small projection at the end of the arm, 
and this serves to hold the switch in the “on” position. 
The catch above mentioned has another cord attached to it 
to enable the switch to be opened, which result is effected 
by giving the cord a smart jerk, when the lever is thrown 
out of the contact jaw by the projection on the catch seen 
at B. The tension already existing in the spring, S, carries 
the lever quickly away from the upper contact. An exten- 
slon of the lever shown at D answers the purpose of a 
damper to the blow caused by the opening of the switch. 
Terminals are provided on each fitting for the 1 d 
cable connections. The moving lever is supplied wit 
current by the flexible connection seen at À, which ensures 
a good contact being made between the bearing and the 
moving part. 

Fig. 2 represents a switch constructed on the same prin- 
ciple as the foregoing, but intended to deal with larger 
currente, consequently the parts are more heavily e. | 
The blow of the arm when suddenly released is taken by | channel, allowing free play for both cords, without groov- 
the flat spring, S, and the small knob seen at the end of | ing the panel on which the switch ig mounted. This type 


FIG. 8.—Early Brush Panel. 
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of switch was introduced in 1884. The necessity for some 
reliable means of automatically opening the circuit in case 


of the caps the tube is partially filled with sand, a space of 
about jin. being left open in the middle, paper wads 


HG, 4.—Liusu Kheostat. 


of mishaps on the mains, brought about the introduction | keeping the sand in its place. The caps are provided with 
of a high-tension fuse. The type first constructed by the B which fit into recesses in spring clips, these 
m en tter firmly holding the fuse in position and placing it in 
F x. circuit. As a dynamo main fuse it is used as a shunt to a 
ep CMM | wire of larger section, but should this melt, the sand fuse 

will disperse the arc (Fig. 3). An alternator panel equipped 
with these fuses and trigger switches is shown by Fig. 3. 
The body of the panel is strongly constructed of teak, 
and divided into two compartments. The upper one, 
lined with asbestos, carries the switches, and the lower 
one is fitted with the instruments. This last section has 
a glass door fitted to it. The fuses are mounted at the 
top of the board, on brackets fixed to the sides of the 
upper section. The switches are operated by the catgut 
cords (spoken of above), which pass through the upper 
‘and lower partitions, and terminate in porcelain knobs. 
Below the high-pressure panel is screwed the shunt rheostat 
for the regulation of the vo of the machine. This is 
shown in detail in Fig. 4. It is made up of a number of 
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Fie. 5.—Flield-Bresking Switch. 


Brush Company for small currents was the Mordey sand | turns of wire on a alate slab, which is mounted on a polished 
fuse. This consists of a glass tube provided at each end | teak base. Spanning these wires is a copper bridge mounted 


Fia. 6, —Two-Way Field Switch. "| 


with a brass cap, to which the fuse wire is soldered after | on teak pillars, and a slider is made to move up and down 
being drawn into the tube. Previous to the cementing on | this bridge. Fastened to the slider is a spring carrying & 
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copper contact-piece, and this spring is arranged to pass 
under the slider in such a manner that the latter is always 
A fine adjustment could 
be obtained with a resistance of this clase, and the space 
occupied was small Its arrangement under the panel in 
Fig. 3 will illustrate this. In the same figure, V is the 
machine voltmeter, taken off one coil or placed in circuit 
with the secondary of & small transformer; P A, primary 


kept well in contact with bridge. 
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Fic. 7.—Batea Fuse—Open Type. 
ammeter ; A, exciter ammeter ; and S, the plu 


for the synchroniser. One plug switch for this 
3 for the whole board, so that two might not 
serted at once. 


In conjunction with the panel above described a liquid 
switch for opening the exciter circuit was provided, an 
ordinary switch being found unsuitable on account of the 
arc produced by the breaking of an inductive circuit. 


Fig. 5 illustrates this switch, which consists of a wooden 
base fitted with the means of opening the circuit and a 
stoneware pot containing the liquid. Screwed to the base 
are two contacts, which are joined together by a brass arm 
when the switch is on. This lever is pivoted at one end 
and fitted with a handle at the other, and it is made to 
carry a link, which lifts two lead castings, shown at L. 
These latter are so shaped that they make a good contact 
with other lead castings connected electrically to the 
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Fic. 8.—Bates Fuse—Recent Typs. 


L4 


contacts on the base. When the field circuit has to be 
broken, the lever is put over to the dotted prs when 
current flows from one terminal to the other by way of the 
fixed lead castings, the liquid, and the moving leads. The 
stoneware pot is divided by a partition into two cells, so 
that two broaks are made in the circuit, there being two 
moving lead plates, which are joined together, and two 


Nd. 9.—Brush Switch foe Heavy Currents. 


contacts | fixed plates, each coupled to the terminals of the switch. 
tter was | A two-way switch, as shown by Fig. 6, was used in connec- 


ion with independent exciters and exciters on the alternator 
shaft, so that should the latter fail, the switch when put 
over would couple the former to the field. Such a switch 
is, of course, unsuitable for breaking an arc. 
The sand fuse above described was only suitable for 
small currents, so a fuse similar to that shown in Fig. 7 


was brought out. This is the now widely used Bates fuse, 
which consists of a porcelain base carrying two contacts, 
and a porcelain handle having two blades cemented at 
each end and joined by the fuse, which passes through a 
fireclay pipe pushed into a channel in the handle. The 
upper blade has a projection on it through which a small 
pin is passed, to act as a hinge in closing the circuit with 
the fuse. Fig. 8 illustrates the most recent type, in which. 
all parts are carefully covered in. The contact jaws are: 


THE 
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covered by 55 insulators having a narrow slot, and 
the screws for fixing the fuse wire are well recessed in the 
handle. To reduce the possibilities of breakage, the base 
is constructed of cast iron of small section, and the insu- 
lators for the jaws are cemented into it. This gives a 
sound mechanical structure to the fuse while considerably 
reducing its weight. In cases where larger machines had 
to be dealt with, the panel arrangement in Fig. 3 was 
modified in the following manner: In place of the trigger 
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adjoining photo (Fi 
panel and coupled to the machine. The switch is shown 
open, but it could be closed by raising the handle slightly 
above the horizontal, when a catch was released, to allow 
the arm to pass under the laminated contact. Fastened 
along the back of the arm was a strong fiat spring, held at 
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Fia, 1L.—Circnit Plugboard for Separate Running of Alternators (by permission 
of Mr. A. B. Mountain, Borough Electrical Engineer, Huddersfield). 


one end only by two bolts, the other end being left free 
and in such a position that a smart blow could be given to 
it by the handle, when the switch would fly quickly from 
the contact. The break was very long, and to prevent the 
operator receiving a blow on the head, a bar was provided 
against which the arm struck. It was impossible for the 
arm to fly back into the contact, nor could it be pushed in 
by any other means than the handle, 

The panels equipped as above described were placed 


opposite the alternator to which they were connected, and 
were themselves coupled together by rubber cables ran in 
wood casings. In some cases where these panels were 
used the alternators were run on separate circuits, but 
synchronised for a few minutes while the transference was 
being effected. Fig, 10 is a diagram showing how this 


Fig. 12.—Raworth's Patent Automatic Switching Gear for use with 
Continuous-Current Dynamos or Reiters. 


change could be made without interruption of the supply. 
A, B, C are machine panels fitted with switch, S, fuse, F. 
and ammeter, A. 1, 2, 3, eto., are circuits to be supplied, 
also fitted with switches, fuses, and ammeters. P, P. p? 
are plug contacte, which could be coupled together by a 
plug and jack cord. When one machine, A, say, is feeding 
all circuits, the switches, T, T,, etc., will be closed, and no 
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plugs, P, will be inserted but should B machine need to 
help with the load, it will be paralleled by closing S!, plugs 
P! P? with cords will be inserted, and T? opened. When 
machine ammeter on B reads current on No. 1 circuit, 
switch S! is opened, which operation will separate B 
machine from A machine. The ay A photograph 
(Fig. 11) shows a board connected up on this plan. The 
trigger switches, seen at the top, are represented in the 
diagram by T, T, etc, while the plugs and cords corre- 


€? 


228 
spond with P, P, etc. The arrangement shown was 
originally double-pole, but was subsequently made single- 
pole on the earthing of the outer. 

The isolated panel arrangement reached its highest stage 
in the Raworth switch pillars. "These were ornamental 
castings, which contained the necessary switches and instru- 
ments, and the apparatus was so compact in form that it 
could be placed on the floor of the engine-room opposite 
each machine. The photograph (Fig. 12) illustrates a pillar 
for use with continuous-current dynamos or exciters, Fig. 13 
showing a diagram of its connections. The switch closes 
automatically when the dynamo has attained its normal 
voltage, but should this voltage fall below a certain point 
the circuit is opened. The main switch is carried on a 
vertical rod, a, on which is an iron armature, b, moving 
between two electromagnets, c and d. The lower one, c, is 
magnetised by a shunt from the mains and demagnetised 
by a shunt from the dynamo terminals, while the upper 
one, d, is magnetised by the main current from the machine. 


FIG. W Pateut lutotivuked Switching Gear for use with 


lIternatore workirg in Parallel. 


When the dynamo is at rest, the lower magnet binds the 
armature down and locks the switch out of action, but 
when the dynamo is giving its full voltage, the magnet is 
demagnetised and the switch is closed by means of a 
weighted lever, and kept closed by the magnet, d. Upon 
steam being turned off the dynamo, the switch is opened 
by the falling of the armature by gravity. Tha weighted 
lever above mentioned has, on starting the engine, to be put 
in gear with the switch by means of a small catch or pawl, 
which automatically releases when the switch closes. A 
pillar for use with alternators is shown in the photograph 
(Fig 14). The arrangement, which is very neat, comprises 
two main switches, one field switch, one synchroniser switch, 
one synchroniser, one voltmeter, and two lamps for syn- 
chronising, one main voltmeter, one main ammeter, and one 
field ammeter. ae 

The main switches are fixed at the top of the pillar, 
and are of the water break type. Below these are the 
synchronising lamps and voltmeter, and immediately 
beneath are three instrumente—main voltmeter in the 
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centre, main ammeter on the right, and field ammeter on 
the left. The handles seen under the instruments are for 
operating the switches, and they are marked 1, 2, 3 
respectively, representing the order in which they should 
be closed. In the centre is the main switch, on its right is 
the synchroniser switch, and on its left the field switch. 
These handles are so constructed that they interlock with 
one another to effect the following objecte: The main 
switch cannot be closed until the field switch is closed and 
the field fully excited, also not until the synchroniser switch 
is closed. The field switeh cannot be opened when the 
main switches are closed, these latter being in their turn 
locked by shutting off the synchroniser switch. The 
advantages of such an interlocking system beeome most 
evident when alternators are run in parallel. 

In connection with machine switch pillars above described, 
a feeder pillar constructed on very similar lines is. used. 
This is shown by the photograph (Fig. 15). It takes the 
form of a cast-iron pillar carrying main switches, fuses, 


Fig. 5. Raworth’'s Pateut Luteriocked Switching Gear for Malo Feeders, 
Continuous or Alternating Current. 


ammeter, voltmeter, and regulsting gear. In the base of 
the pilar where the leads enter there is a switch for 
disconnecting the upper peruse of the pillar, but at the 
same time establishing the circuit. This enables instru- 
menta, eto., to be examined or repaired without cutting off 
the feeder. At the top of the pillar are fixed three fuses, 
any one of which can be put in circuit by turning the right- 
hand lever, which, however, cannot be moved unless the 
main switch is open. Below the fuses are arranged 
double-pole switches operated by the central handle, which 
is locked by a trigger. This trigger must be released before 
the switch can be opened or closed. To the left of the 
centre handle is the short-circuiting switch. The hand- 
wheels seen on each side of the pillar are for purposes of 
regulation. Raworth's patent universal contact, as shown 
by Figs. 16 (1, 2, 3, 4, 5), is used wigh all switches and fuses 
above destribed. The contact-píóce is a casting divided 
into a number of laminations which present’ many contact 
surfaces, and remain parallel or at the ame angle to each 
other under varying degrees of pressure. For taper 
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connections the contact surfaces are arranged at such an | inherent defects of the arc lamp by impregnating in various 
angle that the bar or plug will stick between the jaws, but | ways the carbons employed. These experiments have, 
may be removed by the exertion of a very slight force. | indeed, tended to greater steadiness and a more uniform 
With these contact-pieces the surface presented is fully | colour of the arc, but have never given decisive results. 
However, by incorporating with the carbon 20 to 50 per 
cent. of non-conducting metallic salts, such as calcium, 
silicium, or magnesium compounds, Herr H. Bremer, of 
Neheim, has discovered a means whereby a far higher 
efficiency may be obtained. The first investigations con- . 
dueted by me in connection with carbons of such composition 
were with two continuous-current arc lamps consuming 
respectively 12 and 60 &mperes, and an alternating-current 
arc taking 6:5 amperes. I used carbons of special composi- 
tion only on the positive sides of the continuous-current 
lamps. These carbone contained an admixture of calcium. 
Table I. gives the light intensities corresponding to different 
angles of the arc with the horizontal plane obtained with 
the smaller lamp, while Fig. 1 gives a graphic representa- 
tion of the same. Fig. 1 renders it apparent that the 
intensity of the light obtained at angles from 46deg. to 
90deg. remained practically constant, and then decreased 
towards the horizontal by as much as 1,000 c.p. The mean 
current strength of 12:5 amperes underwent a maximum 
variation of 03 ampere during these measurements, and 
the terminal potential of 44:4 volts a maximum of 2:5 volts. 
The mean consumption of energy amounted to 546 watts, 
the maximum intensity of light to 6,400 candles, and the 
hemispherioal intensity. of light to 4,520 candles. The 
specific consumption of the lamp was consequently 


546 _ 0-120 watt. 
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of the Verband by Prof. Dr. Wedding. The subject is of 10˙5 . —.—.—.— .. .... be 
sufficient interest to merit further notice, and I shall there- 305 Nia NM QEON MINE T 
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Tsble IL gives the measurements for the same lamp | globe amounted to 2,772 candles, whence it follows that 
fitted with a globe and consuming 12:2 amperes at the specific consumption of the lamp was 0196 watt. 
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44:6 volts terminal potential—that is to say, 545 watts.“ The hemispherical intensity of light of the lower 
It is apparent from the graphic representation (Fig. 2) | diameter amounted to 2,772 candles, whence it follows that 
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that the lamps still yielded 1,440 candles when in a | the specific consumption per eandle-power was 0:196 watt. 
horizontal position, while up to an angle of 48deg. above | The second lamp was similar to the one now mounted on 
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on the eye is therefore far better. The -hemispherical | the Eiffel Tower, at a height of 95m. above the ground 
intensity of light relative to the lower diameter of the | level. It contained four arcs, which were connected in two 
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series groups when the measurements were taken, the lamp 
consuming 55:8 amperes at 89°3 volts terminal potential 
without a globe. Owing to the great intensity of the light 
obtained, the lamp could be examined only by night and 
in the open. It was suspended 8m. above ground, the 
measurement of the ground illumination being taken 1m. 
above the level. The results of the observations made are 
tabulated below (see Table III.). 


TABLE III.— Large Continuous-Current Aro Lamp withoub Globe. 
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The mean curve plotted from these data is shown in 
Fig. 3. From the values denoted by this curve the light 
intensities given by the lamp when placed at different 
angles to the horizontal were calculated (see Table IV.). 


Tam IV.—Large Continuous-Current Arc Lamp without Globe. 
55˙8 amperes x 89 3 volte« 4,9080 watts, 
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From the above values the curve (Fig. 4) showing the 
diffusion of light obtained with the lamp without a globe 
was plotted. 

Corresponding to an angle of 37deg. the curve shows 
a maximum of 85,000 candles. The hemispherical intensity 
of light yielded by the integration of this curve amounts 
to 49,750 candles, whence it follows that with a consum 
tion of 55:8 amperes x 89 8 volts = 4, 980 watts the spectic 
consumption of the lamp per candle.power obtained 
amounted to 0:1 watt. 

Similar measurements were made with the lamp fitted 
with a globe, when the mean coneumption of current 
amounted to 59 6 amperes at a mean terminal potential of 
77 5 volts, The corresponding observations made under 
these modified conditions are given in Tabie V. 

Fig. 5 shows the mean of the above values plotted in 
Carve 4, from which curve the diffusion of light correspond- 
ing to different angles of the lamp relative to the horizontal 
plane has been calculated. These latter values are given 
in Table VI., from which the curve shown in Fig. 6 has 
been plotted. From these figures it may be dedu «d that 
the hemispherical intensity of light obtained with a con- 
sumption of 4,610 watts amounts to 26,890 candles, which 
gives us a specific consumption of 0:17 of a watt, 
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TasLe VI.—Large Continuous-Curreat Are Lamp with Globe. 
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It follows from the above data that the specific eon- 
sumption of these two lamps, without globes, relative te 
the hemispherical intensity of light obtained, amounted, 
roughly, to 0'1 of a watt. The lowest value which it has 
been my experience to come aeross hitherto in connection 
with other lamps amounted to 03 of a watt, the average, 
according to my observatione, being from 0'4 to 0:5 of a 
watt. Hence the specific consumption of the new lamp is 
at least one-third that of the types hitherto in use. In 
other words, three times the amount of light may be 
obtained with the same consumption of energy. This, in 
wy opinion, constitutes a very important advance. 


(To be continued, ) 
DSS RHEIN EOS ERR 


As Electrical Cure for Tuberculosis —It trans- 
pired during the proceedings of the International Congress 
f Medicine, held at Paris, that a new treatment of tuber- 
culosis had been discovered by a Frenchman (M. Francisque 
Croth) The treatment is stated to consist in the direct 
transmission of antiseptics by means of static electricity, 
and seems to have given satisfactory resulta. : : 


282 


THE ELECTRICAL ENGINEER, AUGUST 17, 1900. 


SOME NOTES ON DR, R. C. SHETTLES VIEW OF 
THE ULTIMATE NATURE OF ELECTRICITY. | 
BY SPENCER I. FLETCHER. 


The view taken by Dr. R. C. Shettle of the ultimate 
nature of electricity is briefly as follows : (1) that electricity 
is a substance which probably consists of ether in a state 
of condensation; (2) that the individual atoms of matter 
are surrounded with atmospheres of condensed ether, which 
give to them their electrical properties and power of chemical 
combination. | 

From this it would follow that a positively-charged body 
is one which is more densely charged with condensed ether 
than a neutral body, a discharge being merely the libera- 
tion of this condensed ether. The view that electrical 
5 are to be ascribed to the agency of a substance 

by no means foreign or contrary to the electrical science 
of to-day, “ Clerk Maxwell proposed a theory of the relation 
between electromagnet phenomena and the phenomena 
of light, based upon the assumption that each of these are 
due to certain modes of motion in the all-pervading ether 
of space, the phenomena of electric currents and magnets 
being due tostreams and whirls and other bodily move- 
ments in the substance of the ether, while light is due to 
vibrations to and fro in it.“ 

In & recent text-book for the University of London, the 
following statements occur: “ When we electrify a body 
we effect some change ina very imperfectly known substance 
called electricity, which is associated with all matter, and 
which can be transferred from one body toanother. When 
bodies possess their normal amount of electricity they are 
neutral, and when they possess more or leas than that 
amount the excess or deficiency is called a charge. 
When two dissimilar bodies are rubbed together all that 
takes place is a transfer of electricity from one to the 
other, so that one acquires an excess, the other an equal 
deficit.“ T | 

The view that the ether of space tends to condense upon 
the ultimate particles of ordinary matter is supported by 
no less an authority than Dr. Oliver Lodge f The velocity 
of light in glass, as proved: by the experiments of Foucault, 
is about two-thirds of the velocity in air neruis miles per 
second). To what must this decrease in velocity be ascribed ? 
Glass itself transmits vibrations at only a few thousand feet 
per second, hence we must ascribe the transmission of the 

ight rays which traverse the glass, not to the material of 
the glass itself, but to the ether within it. We arrive at 
the conclusion that the ether which occupies the interstices 
between the particles of the glass transmits light with only 
two-thirds of the velocity of light travelling in the ether of 
space. 
From the analogy of sound, it is known that wave motion 
is retarded either by a decrease in the elasticity or by an 
increase in the density of the medium traversed. Dr. Lodge 
prefers the latter cause, ascribing the diminution in the 
velocity of light when traversing glass to a condensation of 
the ether within the substance of the glass itself. This 
means that each particle of the glass is surrounded by an 
atmosphere of ether which is of greater density than the 
ether of space. It y Linge that these ether atmospheres 
might be transferred from one particle to another according 
to much the same laws as those which govern the produc- 
tion of electric charges by friction. The source of electrifi- 
cation appears to be really contact of dissimilar substances, 
that is, substances which have a natural difference of 
potential, the motion of one substance over the other 
merely serving to renew the surfaces in contact. 

By the nataral potential of a substance is to be under- 
stood (according to the views stated at the head of this 

per) the pressure of its contained ether. This will 

epend upon the tendency of the individual atoms 
of the substance to condense the ether of space around 
them, and this will presumably be different for the 
atoms of the different elements. Thus, if two different 
substances were brought into close contact so that 


Po ones Thompson’s ‘‘ Lessons on Electricity and Magnetism,” 
+ '' General Elementary Science,” electrical section, pp. 89 


amd 90; John Don, M. A., B. Sc. 
t '' Modern Views of Electricity"; Dr. Oliver Lodge. 


their ethereal atmospheres might coalesce, it seems quite 
conceivable that after separation their charges of bound 
ether” should be found to be shared in a proportion 
differing from that in which they existed before contact. 
One would lose exactly what the other gained, and thus 
positive and negative charges (representing excess and 
deficiency of electricity) would be produced in equal 
amounts. If the two substances were identical in every 
way, the affinities of their particles for ether would be 
equal, and there would be no tendency during contact for 
an unequal distribution of the ether charges. Hence, with 
two substances which are identically the same, no electrifi- 
cation results from bringing them into contact. This is 
exactly in accord with experiment. 

If we conceive the ether atmospheres of the atoms to be 
endowed with any property resembling surface tension, it 
is possible to form a theory of chemical combination. For 
if two atoms were brought so near together that their 
ether atmospheres touched, these would coalesce like two 
drops of water, and since the ether atmospheres are 
attached to the atoms the two would be held together. 
In cases where the atomic atmospheres were large, the 
interstices of a molecule formed of such atoms would be 
completely filled with condensed ether, and a super- 
abundance would accumulate outside. Such a molecule, or a 
mass of such molecules, would, according to the above views, 
be positively electrified —i. e, in a condition to communicate 
electricity (condensed ether) to a neutral body. Should 
this be a metallic wire, the excess of ether of the positive 
body would coalesce with the ether envelopes of the atoms 
of the wire at the point of contact, and from these pass on 
to others, thus establishing an actual flow of condensed 
ether along the wire until its potential and that of the 
original body were equalised. 

nversely, the constitution of a negative body would 
be such that its atomic interspaces were only partiall 
filled with condensed ether. The atoms would have small 
envelopes, which would coalesce only at the points of 
contact with one another, leaving interspaces between. 
(Note.—It would at first appear that a positive body which 
is completely saturated with condensed ether would neces- 
sarily lose its cohesive property, because when the atomic 
interspaces were full, there would be no capillary sur- 
faces of condensed ether to exert tension between the 
atoms. The conception of ethereal atomic envelopes 
possessing surface tension implies, however, that the con- 
densed ether has an affinity for itself as well as for the 
atoms of matter, and this, upon the present hypothesis, is 
the ultimate force which holds the particles of a mass 
together.) The layer of condensed ether upon the surfaces 
of the atoms cannot be infinitely thin, or the amount con- 
densed within a mass of glass would not sufficiently fill the 
interspaces in which the light travels to seriously affect its 
velocity. And since refraction (which is due to the retar- 
dation of the ray on entering the denser medium) takes 
place even in the upper regions of the atmosphere, it 
appears that the ether envelopes must fill à portion of the 
atomic and molecular interspaces, which is by no means 
negligible even in a rarefied gas. l 

et us trace upon these hypotheses the action of an 
electrolytic cell containing, say, a solution of sodium 
chloride (NaCl). In a dilute solution, the ions, Na and Cl, it 
is now believed, are travelling about separately in the liquid, 
the Na endowed with a positive, the Cl with a negative 
electric charge. In other words, the Na is associated with 
an excess the Cl with a deficiency of condensed ether. 
The two electrodes are also positive and negative in the 
same way. When an atom of Na, with its excess of “ bound 
ether," comesintocontact with the negative electrode, there is 
a transference of ether from the Na to the electrode. When 
an atom of Cl which is negative or deficient in ether comes 
in contact with the positive electrode which contains an 
excess, there is a transference of ether from the electrode 
to the Cl. Thus electricity enters the liquid by the positive 
and leaves it by the negative electrode. The ions appear 
only in the near neighbourhood of the electrodes, for until 
discharged by contact with them they appear to be 
chemically inert. The action of a voltaic or primary cell 
may be explained in a similar manner. When dry zinc and 
copper are brought together in air, the zinc is relatively 
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positive, and electricity flows from zine to copper. If, 
however, the zinc and copper are partially immersed in a 
dilute acid and contact is made, the zinc is relatively 
negative, and the current flows (above the liquid) from 
copper to zinc. It appears that of two metals dipped into 
a corrosive liquid, that one becomes negative which is more 
easily corroded. Let the exciting liquid be dilute H,SO, ; 
of this, the H is positive, the SO, group negative (as proved 
by their going respectively to the negative and positive 
electrodes in electrolysis). The SO, combines with the 
zinc, forming zinc sulphate, which dissolves in the liquid ; 
hence positive zinc atoms are continually being subtracted 
from the zinc plate. Meanwhile the positive hydrogen 
atoms discharge their excess of ether into the copper plate, 
and thus a current is kept up along the external circuit 
from copper to zinc. In the case of contact of the dry 
metals, ether is transferred from copper to zinc, because the 
atoms of the positive zinc have the larger ethereal envelopes, 
the inter-atomic interstices of the zinc are quite full, and 
an excess of condensed ether resides upon the surface of 
mass. 

The ether envelope theory also explains to some extent 
why transparent solids are non-conductors and conducting 
solids are opaque to light. In metals the condensed ether, 
or at least a portion of it, appears to be capable of flowing 
from atom to atom within the mass of the substance, 
maintaining a uniform pressure throughout like a gas 
dissolved in a liquid. This would seem inconsistent with 
the rigidity necessary for the transmission of the transverse 
vibrations of light. In glass, or the other hand, the con- 
densed ether appears to possess this rigidity, to be more 
rigidly attached to the atoms and less mobile. Hence 

lass does not conduct. Water, if quite puro, behaves 
ke glass—transmits light, but not electricity. To render 
it a conductor, a catalytic agent must be present, as a 
few drops of acid. Even then the transfer of condensed 
ether through the liquid is only accomplished by means of 
actual movements of the atoms. Itis not real conduction, 
but electrolytic convection. It thus appears that the 
condensed ether in an opaque conductor, such as copper, 
possesses a certain amount of mobility, while in a trans- 
parent insulator, such as glass, it is more rigid and 
resembles a jelly. 


TAUNTON ELECTRICITY WORKS. 


On Wednesday afternoon, at the Taunton Corporation 
electricity works, the Mayoress (Mra. W. A. Wren) formally 
set in motion the new electrical plant which has lately been 
installed to meet the extended use of electricity in the 
borough. The opportunity was taken to make a presenta- 
tion to Alderman and Mrs. Potter, on behalf of the Council 
and inbabitants of Taunton, as a mark of the esteem in 
which the worthy alderman is held by his fellow-townsmen 
for the energy and ability he has displayed in presiding 
over the Electric Lighting Committee, and having succeeded 
in making its work so successfal, both from the municipal 
and financial standpoint, The afternoon’s proceedings com- 
menced in the electrical machine-room, where a large and 
fashionable company had assembled, including the Mayor 
oe Councillor W. A. Wren) and the Mayoress, Alderman 

. and Mrs. Potter, Colonel Welby, M.P. for the borough, 
and other members of the Corporation. 

Alderman POTTER sketched tho growth of the electric 
light in Taunton, and referred to the new plant that had 
had to be placed in the works since the Corporation 
assumed control of the undertaking. Now the Corporation 
had added, at a cost of about £5,000, a new electrical steam 
pump for the purpose of pumping water into the boilers, 
and also an economiser. With regard to anticipated 
resulte, he might say in the month of June last, when the 
new plant was not running, the number of unite generated 
were 18,606, and the consumption of coal was 90 tons. In 
the month of July, when the plant was worked, the units 
generated numbered 24,115, and the coal consumed was 
77 tons. 

The Mayoress then set the new plant in motion, and 
the assembly adjourned to a marquee erected in the yard 
outside, where refreshments were served. 


The Mayor then made the presentation, paying a high 
tribute to Alderman Potter for his work in connection with 
the committee, and which had been of so great advantage 
to the town. 

Alderman POTTER, on behalf of his wife and himseff, 
thanked them sincerely for their kind gift. 

A vote of thanks was accorded the Mayoress on the 
proposition of Mr. VAN TROMP, seconded by Colonel 
WELBY, M.P., and the proceedings concluded with hearty 
cheers for Alderman and Mrs. Potter. 

The presentation consisted of a very handsome silver 
tray embellished with flat chasing of old design, with richly 
fluted edges. In the centre are the arms of the borough, 
and the inscription “ Presented, with a silver tea and coffee 
service, to Mrs. Potter, by the Council and burgesses of 
Taunton, in recognition of the services rendered by 
Alderman William Potter, J.P., as chairman of the Muni- 
cipal Electric Lighting Committee, August 15th, 1900." The 
tea and coffee service is of solid silver, fluted in Chippen- 
dale style, and was supplied by Messrs. Franklin and Hare, 
jewellers, Fore-strees. A casket of silver was presented to 
Mr. Alderman Potter, on the front of which are Mr. 
Potter’s initials, in blue and red enamel, and on the reverse 
side the inscription ‘ Presented to Alderman William 
Potter, J.P., with a copy of the resolution of the Taunton 
Town Oouncil sk aoa lodging services rendered by him as 
chairman of the Electric Lighting Committee, 15th August, 
1900.” On each side are columns, being representations of 
the borough mace. The cover is surmounted by the 
Taunton arms, and the casket stands on velvet. It was 
made by Messrs. Drayton and Sons, and is a beautiful 
specimen of silversmith’s work. The illuminated address, 
which is excellently done, was the work of Mr. Barrow, 
engraver, of Bath-place. 


FORTHCOMING EVENTS. 


SATURDAY, Ava. 18. 


Battersea Vestry.—Ab 3.30 p. m., foundation-stone laying of 
Lombard-road central electric station. 
Ava, 18-25, 
International Congress of Electricians at Paris, — 

Aug. 18.—General meeting, at 10 a.m., at the Salle des Con- 
gré3, Pont del'Alma. Reception. Division into rections, eto., 
ticketa, etc. Afternoon, visit to the Exhibition. 

Aug. 20.—Sectional meetings, commence at 9 a. m., 44, Rue des 
Rennes, Afternoon, visit to the electric installation of the 
Chemin de fer du Nord at La Chapelle. 

Aug. 21.—Sectional meetings, 9 a.m., 44, Rue des Rennes. 
Afternoon, visit to Chantilly. Luncheon at 5. Return to 
Paris ab 7. 

Aug. 22 —Secbional meetings, 9 a. m., 44, Rue des Rennes. 
Afternoon, visit to the works of the Paris Compreesed-Air 
Company. Quai Jemnapes, and to the works of the Metro- 
politan Railway. | 

Aug. 23.—Sectional meetings, 9a.m., 44, Rue des Rennes. 
Afternoon, visit to the electric works of the Orleans Railway 
and the works of Moulineaux. 

Aug. 24.—Sectional meetings, 9 s.m., 44, Rue des Rennes. 
Afternoon, meetings of sections nob having finished their work. 

Aug. 25.—Closing meeting, 9 a. m., 44, Rue des Rennes. 

WEDNESDAY, AUG. 22, 
Institution ef Electrical Eogineers.—Paris meeting; reception 
in the British Royal Pavilion in the Paris Exhibition, 5 to 
7 p.m. 
j WEDNESDAY, SEPT. 6. 
British Association.— Annual meeting at Bradford. 
SEPT. 18 21. 
Iron and Steel Iostitute.— Paris meeting, Sept. 18, 19, 20, and 21. 

Sept. 17.—Secretaries’ office opens ab the Société d'Encourage- 
ment pour l'Industrie Nationale, 44, Rue de Rennes, at 3 p.m. 
6 p.m., meeting of council at Mr. Henry Chapman’s office, 
10, Rue Laffitte. . 

Sept. 18.—9. 30 a. m., reception of the president in the hall of the 
Socié.6 d’Encouragement ; reading and discussion of papere. 
2 p.m., vieib to the Exhibition. 9 p.m., Soirée Musicale et 
Littéraire by the Comité des Forges de France. 

Sept. 19. —9 30 a. m., general meeting in the hall of the Société 

'Encouragement ; reading and discussion of papers. 2 p. m., 
visit to the Exhibition. 7.30 p.m., the Institute enterbains the 
Reception Committee ab a banquet at the Hó:el Continental, 
Rue Castiglione. 

Sept. 20.—10 a. m., visit to the exhibition at Vincennes (loco- 
motives, railway plant, and machine tools). 8 p.m., Group A 
will start for the St. Chamond Works, 10 p. m., Group B will 
start for the Hayange Works. 
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THOSE CRITICS. 


We hold no brief for the Admiralty, nor shall we 
attempt to excuse departmental methods of pro- 
crastination, but we think that critics like Mr. 
Mr. F. T. Jane in discussing the late naval 
manceuvres might usefully occupy a little of their 
spare time in collecting information before they 
assume that all useful suggestions are pigeon-holed. 
In the Chronicle of Aug. 11, we find a heavy indict- 
ment against some unknown clerk for having 
shelved service suggestions relating to electric 
hoists on board men-of-war. Yet we are in a 
position to state that the question of employing 
electricity for various operations on board ship is 
not only not shelved, but is receiving careful 
consideration, and has for some time been under 
consideration. Hence the trouble is not in the 
absolute shelving, but in the lapse of time 
occupied in making up the minds of My Lords. It 
does not even come to this, for minds are made up. 
And yet much time 1s wasted before the final autho- 
ritative signature is given for the organisation or 
equipment of a special staff which must devote its 


| sole attention to the problems arising from the use 


of electricity on board ship. The Admiralty officials 
must by this time have grown as used to the worry- 
ing of outsiders as an eel is to skinning, the result 
being that in the end the outsiders get their way. 
The waste of time, however, is alarming, as is the 
waste of money. Yet the system of irresponsibility 
continues. Outside opinion forced the introduction 
of breechloaders. Why? Because the conditions 
of the case all tend to the continuation of what exists. 
It is easy to go on in a stereotyped manner; it is 
troublesome to change for the better, especially when 
it is necessary to show that the change is for the 
better before it is made. A certain amount of experi- 
mental work is carried out, but there is no great 
meed of praise given to anyone who makes an 
improvement. Both services are permeated with a 
certain amount of cliqueism, so that ideas are not 
welcomed unless from the members of small coteries. 
Then usually the remuneration obtained for intro- 
ducing something new to a Government department 
by a member of that department, is altogether out 
of proportion to that which would be obtained from 
outside sources. In other words, there is a lack of 
all incentive to introduce improvements. From the 
abstract point of view, it is wonderful that so 
much is done; yet esprit de corps counts for 
& good deal, and many men work hard to keep 
their particular department up to the mark. It 
is within the knowledge of many readers, for 
example, that years ago a number of experiments 
were made to use electric motors in the training of 
guns. The results of these experiments are fully 
known only in select professional circles, and we 
should not be surprised to see some critic con- 
demning artillerymen for lack of appreciation in this 
phase of electrical wo»k. It is to the credit of 
the naval authorities that so soon after the 
introduction of the dynamo and the modern arc 
and incandescent lamps, their value was seen 
and all ships fitted with them. The mere fact 
that this was so should go far to prove that no 
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clerk could really pigeon-hole & good suggestion 
for the increased use of electricity. Leaving 
aside this particular question for a far more 
important one, let us ask whether the majority of 
critics of public authorities ever considered the 
conditions surrounding the particular things they 
criticise. There is a fall of snow, always followed 
by howls because the various authorities do not 
keep the pavements and streets clear. There 
comes a week of hot weather, the streets 
are gritty and dusty, and the vestries and 
councils are anathematised because of the 
disgraceful state of the streets. There comes 
an unusual spell of dry weather, 
those water companies. The Admiralty builds and 
equips a ship. It is up-to-date to-day, but consider 
the remarks upon that ship and the Department 
because ten years hence it appears upon the list as 
one of the ships of the fleet. Really, according to 
the sentiments somewhat freely expressed of late, no 
ship belonging to the country ought to be reckoned 
a fighting unit after it has left the stocks. It is then 
out of date, its armament old, and altogether it is 
useless. Of course, if the world progresses, improve- 
ments come, and what is built is built, and in a 
measure is antiquated, but that is a thing which 
attaches itself to many of the things of this mundane 
life. Often there is much doubt as to what really is 
an improvement till the new departure had stood 
the test of trial; but whatever be the views held, one 
thing is certain—that the British first line of defence 
ought to be equipped with everything that is con- 
sidered to be an improvement upon that which has 
gone before. Too much time should not be wasted 
before introducing improvements. 


CORRESPONDENCE 


„One man's word is no man's word, 
Justice needs that both be heard." 


CONDUIT v. TROLLEY. 


Sm, —In the letter by J. Clifton Robinson entitled The 
Case for the Trolley Tram in London," quoted from the 
Daily Mail, which appeared in your issue of the 10tb, I 
trust we may see the commencement of a real vigorous 
campaign agKinst the folly of the proposals of the London 
County Council (under the advice, it is understood, of 
Prof. Kennedy) to saddle London with the expense of a 
conduit system. 

I will only ask you to admit one remark on the subject 
of the exaggerated unsightliness of the overhead trolley 
construction, which is, that her Majesty the Queen of 
these realms, during the splendid reception she had in 
Dublin last Marcb, nen under 10 miles of trolley wires, 
the supports of which, instead of being in the way, gave an 
opportunity for an unprecedented beauty of floral decora- 
tion which would otherwise have been impossible.—Yours, 
etc., C. E. WEBBER (Major-General), 


THE JANDUS ARC LAMP AND ELECTRIC COM- 
PANY, LIMITED, v. WILLIAM JONES DAVY. 


SIR, —In reference to the note appearing in your recent 
issue re the discontinuance of our action against William 
Jones Davy, we must ask you, in justice to the Jandus 
Atc Lamp and Electric Company, Limited, and to our 
many licensees, to state that proceedings in the nature of 
a test action upon the Jandus patents are now pending, in 
which we are advised that (as in the recent Johnson and 
Phillips action) we shall have a successful issue. 


and, Oh! 


We shall then deal with the smaller infringers as we did 
with those licensees who, to their own detriment, elected 
to join bands with Messrs. Johnson and Phillips in disput- 
ing our rights under our licenses. —Yours, etc., 

A. A. GILLIES, Secretary. 
(For the Jandus Arc Lamp and Electric Company, Limited.) 


VISIT OF THE A. I. E. E. 


The weather did us proud” during the last few days, 
and consequently the excursion of the American and 
English electrical engineers on Sunday to Henley proved 
an extremely enjoyable outing. Monday was given over 
to business. The morning was reserved for visits of such: 
of the members of the A.I E. E. as chose to avail them; 
selves of the privilege of going through the Board of Trade 
laboratories and the telegraph department of the General 
Post Office. In the afternoon a fair number assembled at 
the platform of the Shepherd’s Bush Station of the Central 
London Railway, where they were taken in tow by the 
indefatigable secretary of the Institution, Mr. MacMillan. 
A few minutes’ walk brought the party to the spacious 
enclosure of the company’s generating station and work- 
shops. The engineer of the company, Mr. T. Stevens, 
then explained the wonders of the place. The yard is 
connected with the sidings of the Great Northern and 
Great Western Railways, and contains a number of large 
buildings. The extreme loftiness and vast size of the work- 
shops failed not to impress the visitors. A dozen or more 
motors which were laying about, casually, as it were, served 
well to illustrate the magnitude of the concern, while the 
inner works of others in various stages of progress showed 
that if not everything, at least a good deal of the work 
is done on the spot. The easy working, starting, and 
stopping of one of the motors upon which the visitors were 
allowed to travel through the yard, was greatly admired. 
Here it was where the kodakers took their opportunity and 
their snapshots, "The engine-house came next, a building 
remarkably free from noise—there were three large 
machines running at the time—but its temperature of 
about 106deg. did not favourably compare with the 
atmosphere just left in the 2d. tube. We noticed an 
admirable cooling tower at the end of the building, and 
wondered why a fan to ventilate the engine- room had 
not been connected with it. The boiler-room was really 
much cooler. The elaborate condensing apparatus, scrapers, 
etc., alone repaid for the visit. Everywhere the same 
vastness of space prevailed. After leaving the works the 

ty were taken down the 2d. tube again, without 
isbursement of the customary obolus, however, as the 
general manager, Mr. Cunningham, had takenchargeof tkew, 
and the Bond-street Station, which is not yet open to the 
general public, was especially open for the occasion. The 
visitors expressed themselves greatly pleased with the com- 
pany's decision not to disfigure the beautiful white glazed 
walls of the tunnels with advertisements. Mr. R. K. Gray 
took charge of those who wished to visit the sub-station at 
the Marble Arch, and both groups then spent some time 
at the large Davies-street station of the Westminster 
Electric Lighting Company. | | 

On Monday evening the Institution had a dinner in 
honour of the members of the American Institute who 
were over on their road to the Paris Exhibition congress. 
The dinner was held at the Prince's Restaurant, than 
which no better place could have been chosen. It was 
largely attended, considering that London is out of season, 
inl Prot. Perry made an excellent chairman. The 
speeches, both from members on our own side and from those 
coming over the Atlantic, were far above the average. Of 
course, we know that Americans are born orators, and it 
must have been due to the recent rubbing of shoulders 
that our own representatives rose to the occasion. It is 
not necessary to report the speeches, as they were all of & 
social character, though Prof. Perry commenced with claim- 
ing everybody as compatriots, even though they were 
accidentally born in some other land ; and we really think 
that ere the end of the evening, every lady and gentleman 
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in the assemblage was ready to swear eternal sister and 
brotherhood. It was a happy gathering, admirably con- 
ceived and carried out, and will form a red-letter day to 
all who were present. | 
On Tuesday morning about 20 members of both the 
American and English institutione met at Victoria, including 
Mr. Carl 101 and Prof. Perry (the presidents), Mr. Pope 
and Mr. MacMillan (the secretaries), Major-General Webber, 
etc. At Chatham, which was reached at 11 a. m., a drag with 
four fine greys stood in waiting, and soon brought the party 
up to the dock gates, where they found a very large 
inscription : ‘ Bring no matches into this dockyard,” much 
to the concern of the smokers, who were not in a minority. 
Here they were met by Major Carr, the chief instructor of 
the Electrical School of Military Engineering, who proved 
an inexhaustible mine of information during the rest of the 
day. Further on the Admiral-Superintendent Swinton C. 
Holland made bis appearance and welcomed tbe visitors. 
Presently a funny little engine came along with two 
large-sized trunks behind it, into which all were stowed 
away somehow in order to proceed on what seemed 
a 12in. gauge of rail through the yard. It is said of 
the “Black Maria” that its horses are so swift that 
they will take you in half an hour where it may take 
you six months to get back again. That funny little engine 
played a very similar joke. It took you along for about 
ve minutes, and you had a walk back of about two hours 
afterwards. To see Chatham Dockyard sufficiently, two or 
three hours are nothing. Mr. Reid, C.E., joined the party, 
and explained the details of the ships now in the course of 
construction, and also of various appliances to be found in 
the workshops. There was the “Albemarle,” laid down 
on Jan. 8 this year, in the slip, and showing already con- 
siderable signs of progress; further on the “ Venerable,” 
in the dry dock, just having the armour-plates put on (this 
ship was laid down on Jan. 2, 1899) ; and the “Irresistible,” 
in the basin, about a year older, and nearly completed. 
There was much that was interesting, but little that was 
new, in the large workshops, barring, perhaps, the search- 
lights, a number of practical portable electric motors of 
various sizes, which can be coupled to a flexible shaft 
wherever power is required, and the clever contrivance 
for firing off torpedoes, consisting of two electroms guets, 
by means of which & metal ball is released suddenly. This, 
by means of a contact box, frees a circuit connected with a 
shaft, and thus brings an independent battery into play, 
by means of which the tube is fired. After visiting the 
boiler-rooms, where the galvanic baths were seen in opera- 
tion, came the long, long tramp past dozens of her Majesty's 
ships, just returned from the manœuvres, up a steep hill 
into the schools. They are lofty and airy, and contain the 
appliances for the high theoretical and practical teaching 
for which they serve. The visitors all declared that they 
had never seen such a beautiful projecting lantern as the 
one shown by the instructing officers in one of the school- 
rooms. Power is laid on to the tables, thus giving every 
facility for demonstration. À number of very powerful 
searchlíghts, also serving for instruction purposes, were 
shown next. Automatic arc lamps only are now used. The 
school is divided into telegraph and electric light classes. 
The work now being ended the play began, and soon the 
officers’ quarters were reached. Here Major-General Sir 
Thomas Fraser, K. C. B., C.M.G., R.E., received the visitors 
and headed the table at the excellent and most enjoyable 
luncheon which followed. The mess plate and the throne 
and cushions of the late Emperor of China came in for 
their share of admiration during smoking time. In answer 
to an intimation to come into the garden,” the visitors 
passed through the Crimean arch on to the lawn of the 
commandant's house, and paid their respects to Lady 
Fraser. The At home took the shape of a garden party, 
where a long programme of music by the band of H.M. Royal 
Engineers, under the leadership of Lieutenant J. Sommer, 
R. E., proved the attraction on one end of the lawn, while 
the other end, near the refreshment tent, was not exactly 
quite deserted. However, five o'clock soon came along, 
and with it the coach, the train and the return journey. 
On Wednesday morning the visitors, who expressed 
ae vastly pleased with their reception, left for 


CONDUIT v. TROLLEY. 


Under the above heading we published an article in our 
last issue from the pen of Mr. J. Clifton Robinson, C. E., 
which appeared in the Daily Mail of Wednesday, Aug. 8. 
In ite impression of the 10th inst. the same paper con- 
tained an interview with Mr. J. Allen Baker, L.C.C., which 
may be taken as representing the views of the other side— 
that is to say, the converts to the conduit system, the 

licy of the London County Council in adopting which 

r. Clifton Robinson so strongly opposes. The following 
remarks in defence of this policy elicited from Mr. Allen 
Baker during the course of the interview in question should 
therefore prove interesting : 


“ London is still asleep to the importance of tramways 


in modern life and the immense saving which is coming to 


us with the adoption of electric traction. On the New 
York conduit system, where, of course, labour and other 
expenses are much higher than in London, the working 
cost has been reduced to 5d. per car mile. At least an 
equal result might be anticipated for London. But 
assuming the working cost of electric traction to be 6d. 
per car mile (a figure that has been justified by trolley 
experience in various cities in the United Kingdom) the 
margin of profit on the present mileage would then, 
without any increase of car mile earnings, amount to the 
sum of £750,000. 


«Loss or TME IN MONEY. 


“Thanks to the slowness of horse traction, at a low 
estimate an average of at least a quarter of an hour is lost 
by each passenger daily. If you reckon the time of the 

ople as worth only the minimum labour wage of 6d. an 

our, this loss of time even on the present traffic mileage 
might be valued at 2} millions a year, which will be saved 
when electric traction comes—an item whicb, of course, 
would be enormously increased by the natural development 
and extension of the system. The London County Council 
is now doing its best to ensure that we shall have a tram- 
way system worthy the capital of this Empire. It is getting 
a Bill through Parliament which will enable it to transform 
all the present lines of horse traction to electric, and as 
early as possible it will lay down a conduit line from West- 
minster to Tooting. The Highways Committee of the 
Council is anxious to obtain many necessary extensions 
both in the centre of London and in the suburbs. But 
here it is frequently blocked by the vestries. Although 
the County Council is the supreme tramway authority in 
London, the vestries are the road authorities. By the present 
defective state of the law, the County Council cannot even 
be heard in Parliament in favour of extensions or new 
tramways until the consent of the vestries is obtained. 


*" AGAINST THE TROLLEY. 


"So far as the Council is concerned, there is now no 
controversy about the method of traction to be used. We 
have decided against the electric trolley, and in favour of 
either the conduit or surface contact. This decision has 
not been taken without most careful consideration of all 
the facte bearing on the matter. We are not faddiste, tied 
down to any one plan. Our one desire is to give London 
the best. I saw the conduit at work in Washington and 
New York, and I must say I was convinced it met the 
requirements of a large and crowded metropolis like 
London much better than any other system which we have 
before us and which has been practically tested. Before I 
had opportunity of seeing the actual returns of working 
expenses, I felt sure from my knowledge as an engineer 
that the conduit should be cheaper to operate (leaving the 
initial cost of eonstruction out of the question) than the 
trolley. In the trolley there must be a certain loss of elec- 


tricity in working, which, in a properly-constracted conduit 


where both currente are conveyed by insulated bars, is 
avoided. On the trolley you bave the sparking of the 
wheels wherever any rubbish or dust comes between them 
and the rails. This is unsightly and frightens horses, 
besides causing a waste of electric power. The trolley 
needs constant repair, in mending broken wires, tightening 
slack wires, stays, guys, and the like. The ugly repair 
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van is constantly seen on the road wherever there is an THE ELECTRICAL ENGINEERS’ CORPS IN SOUTH 


overhead wire system. 
„THE ÆSTHETIC OBJECTION. So 

* There are two other disadvantages of the trolley which 
must be mentioned, though I have no wish to dwell on 
them too much. There is the sathetic objection to the 
unsightliness of overhead wires. No doubt people quickly 
become accustomed to these, but you cannot say that they 
add to the beauty of any place. In London the dleadvantase 
of overhead wires eodd be especially felt. Owing to the 
necessity of guarding observatories and other centres of 
scientific observation, and for the avoidance of electrolysis 
in street mains, it has been decided by the Board of Trade 
that any overhead lines in London must have double return 
wires, or that there must be four rows of overhead wires 
for every double track. You would have eight wires across 
the street where lines crossed. In addition, of course, there 
would be the staying wires. At such a place as the Elephant 
and Castle, where half a dozen lines met, the street would 
be obscured by the maze of overhead wires. Notwithstand- 
ing all that has been done to make them safe, there is some 
danger in having so many live electric wires in the streets. 
You can find case after case in recent years where men and 
ee have been electrocuted by such wires breaking and 

ng. 

; " CONDUIT CHEAPER THAN TROLLEY. 


“I said that I was convinced theoretically that the con- 
duit ought to be cheaper to work than the trolley. I have 
since been able to obtain the actual working figures of the 
Metropolitan Street Railway Company of New York, the 
company which there owns the conduit lines. This com- 
pany runs both conduit cars, cable, and horse cars It 
finds that the operating expenses of its horse and cable 
cars are each about 84d. a mile, while its conduit cars only 
cost 5d. per mile. In Chicago they have the horse, cable, 
and trolley running at the same time. There they find 
that while the cable costs 54d. per mile, the trolley costs 
63d. In other words, the conduit in both cases is cheaper 
than its competitors. It is urged against the conduit that 
it is very costly to construct, and that it involves great 
disturbance of the streets. It is admittedly more expen- 
sive to lay down than the trolley, but not nearly so much 
so as many try to make out. ‘The cost of a conduit line, 
apart from the removal of street mains, may be about 
20 per cent. more than a trolley line. Where the trolley 
line under Board of Trade conditions would cost about 
£10,000 per mile of single track, the conduit would cost a 
little over £12,000. But this initial extra cost should 
be fully compensated for by the economy in working 
expenses. 

DIFFICULTIES CAN BE OVERCOME. 

“ Much stress has been laid on the removal of mains that 
would be necessary in building a conduit line in Central 
London. The whole of this problem was carefully con- 
sidered by the County Council before deciding in favour of 
the conduit. In construction it will not be necessary to go 
more than about 2ft. 6in. deep for the foundations and iron 
chamber of the conduit. It should seldom be necessary to 
move any pipes, save at crossings, and we are obtaining 
such powers as will enable us to do such removal cheaply 
and quickly. It is possible to begin and finish each section 
of a street in three or four weeks. In building conduits in 
New York the tramway company took from 14 to 28 days 
overeach section. What we aim atisto give to London a tram- 
way service wortby of the Metropolis of the Empire, uniting 
North and South and East and West London under one great. 
system, giving to the millions of our workers the benefits 
of a rapid, comfortable, and cheap means of transit from 
centre to suburb, or to those whose homes are in the 
crowded central districts, to park and open space outside. 
Most of the objections raised to the conduit system have 
arisen from personal interest or from misapprehension 
caused by imperfect knowledge. It is naturally to the 
interests of manufacturers of electrical appliances to 
advocate a system where the main expenditure goes on 
electric plant, rather than one where the greater part of 
the money goes on the permanent roadway. But the 
Highways Committee of the County Council is content in 
this matter to leave the verdict to experience,” 


AFRICA. 


The following is an extract from a report received from 
Major Crompton, dated July 17 and 18, 1900, showi 
where the officers, non-commissioned officers, and men o 
the corps were at work on those dates: 


Of the six who were taken prisoners, two escaped and 
the other four were released. Lieutenant Pott is reported 
to be convalescent, and to be returning home. Second- 
Lieutenant Bigge, who was wounded, has returned to duty. 
Of those in hospital, Sapper Dalton is reported to be doing 
well; Sapper Arundel is convalescent, and owes his life to 
splendid nursing; Sapper Brander is convalescent. No 
information is given as to the condition of the others 
reported in hospital. The men have been at work: (1) as 
electric engineers fitting-up and repairing electric light and 
power plant; (2) searchlight men; (3) arc-light men for 
working parties ; (4) on telephone light lines; (5) as army 
telegraphists ; (6) as railway telegraphists; (7) as Royal 
Engineers’ working parties on crib and trestle reconstruc- 
tion railway bridges; (8) as a fighting unit. Major 
Crompton reports that they have done well in each branch. 
Major Crompton has requested me to remember him to all 
the officers and the corps as a whole, and hopes that what 
has been done in Africa will help the corps both as regards 
its prestige and future popularity, and he feels proud to 
have had command of such a thorough good lot of men. 

(Signed) R. S. Erskine, Major. 
Officer Commanding Electrical Engineers, R E. (Vols.). 


Major R. E. B. Crompton, Headquarters, Pretoria. 
Captain F. L. Lloyd, Headquarters, Pretoria. 
Captain A. Bain, Railway Telegraph, Elandsfontein. 
Captain H. M. Leaf, Headquarters, Pretoria. 
Lieutenant J. F. O’Shaughnessy, Railway Telegraph, 
Elandsfontein. 
Lieutenant A. H. Pott (enteric), Viljoensdrift. 
Second-Lieutenant J. H. Stubbs, Army Telegraph, 
Kroonstadt. | E 
Second-Lieutenant H. H. Bigge (wounded), Hospital; 
Johannesburg. | | 
Second-Lieutenant F. Powell Williams, Headquarters, 
Pretoria. 
16721 Sergeant-Major G. A. Brown, Headquarters, Pretoria. 
6265 C.-S.-M. E. Rorke, Headquarters, Pretoria. 
21109 Sergeant C. T. Ruse, Headquatters, Pretoria. 
6166 Sergeant J. H. S. Phillips, Headquarters, Pretoria. 
6171 Sergeant W. S. Entwistle, Railway Telegraph, Elands- 
fontein. 
6193 Sergeant J. H. Brown, Headquarters, Pretoria. 
6173 Corporal H. Bicker-Carter, in charge detachment, 
Bloemfontein. 
6192 Corporal A. H. Graham, Headquarters, Pretoria. 
6191 Corporal A. Charlton (prisoner believed ; sent back). 
6179 Corporal W. Dalton (enteric), Kroonstadt. 
6206 Secund-Corporal J. H. Stone, Railway Telegraph, Elands- 
fontein (reported hospital), 
6264 Second-Corporal E. M. Sellon (released). 
6183 Sapper H. R. Allen, Headquarters, Pretoria. 
6271 Sapper F. D. Arundel (enteric), Bloemfontein. 
6199 Sapper H. Bertram, Bloemfontein. 
6169 Sapper S. M. Bowrey, Headquarters, Pretoria. 
6196 Sapper R. H. Brander (sick, dysentery), Bloemfontein. 
6210 Sapper G. Charlton (escaped). 
6194 Sapper D. F. Colson (released). 
6180 Sapper W. C. Cook (sick, on orderly duty to Lieutenant 
Pott), Viljoensdrift. 
6187 Sapper M. N. Crawford, Bloemfontein. 
6267 Sapper H. F. Claxton, Headquarters, Pretoria. 
6269 Sapper W. G. Carter, Headquarters, Pretoria. 
6197 Sapper A. S. C. Devonshire, Headquarters, Pretoria. 
6177 Sapper E. J. H. Elliott, Headquarters, Pretoria. 
6170 Sspper A. J. Hodgson, Army Telegraph, Kroonstadt. 
6203 mapper R. W. Holliday, Railway Telegraph, Elands- 
ontein. 
6178 Sapper W. H. Hossack, Headquarters, Pretoria, 
6184 Sapper J. H. Hounsfield, Bloemfontein. 
6188 Sapper E. C. Horsley, Headquarters, Pretoria. 
6205 Sapper D. G. W. Hume, Headquarters, Pretoria. 
6201 Sapper C. Landon (released). 
6209 Sapper A. E. Levine, Headquarters, Pretoria. 
6175 Sapper C. T. Love, Headquarters, Pretoria. 
6168 Sapper S. W. Melsom, Headquarters, Pretoria, 
6268 Sapper A. E. Minns, Bloemfontein. | 
6174 Sapper H. A. Paris, Bloemfontein. 
6185 Sapper A. R. Peart (released). 
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6198 Sapper N. W. Pirrie, Headquarters, Pretoria. 

6165 Sapper F. J. Phillips, Railway Telegraph, Elandsfontein. 

6272 Sapper F. G. Payne (enteric), Bloemfontein. 

6273 Sapper C. W. S. Paine, Army Telegraph, Kroonstadt. 

6182 Sapper R. B. Roberts, Headquarters, Pretoria. | 

6186 Sapper J. Rook, Railway Telegraph, Elandsfontein. 

6195 Sapper C. E. Silverthorne, Headquarters, Pretoria. 

6190 Sapper F. C. Stevens, Railway Telegraph Instrument 
Shop, Pretoria. | 

6207 Sapper C. R. H. Thorn, Railway Telegraph, Elands- 
fontein. 

6208 Sapper B. H. Tilley, Army Telegraph, Kroonstadt. 

. 6270 Sapper J. D. Taylor, Army Telegraph, Kroonstadt. 
6200 Sapper F. J. Wallis, Headquarters, Pretoria. 
6189 Sapper E. J. West, camp cook, Captain Bain’s Railway 
elegraph Detachment, Elandefontein. 

6172 Sapper E. J. Wright, Railway Telegraph, Elandsfontein. 

6266 Sapper A. O. Wiltshire, Headquarters, Pretoria. 

6181 Sapper F. J. Young, Headquarters, Pretoria. 


-e 


CITY AND GUILDS OF LONDON INSTITUTE. 


The diploma of “Associate of. the City and Guilds 
Institute " (A C.G.L) has been conferred upon the follow- 
ing matriculated students, who have completed a full 
course of study at the institute's Central Technical College, 
and have satisfactorily passed the examinations in the 
several courses: 


Civil and Mechanical Engineering.—J. M. Bowrey (Jamaica 
Government Scholar), A. Bromley-Smith (London County 
Council Intermediate Scholar), J. F. Butler (John Samuel 
Scholar), A. H. Clark, W. H. C. Clay, R. H. Collins (Mitchell 
Scholar, A. E. Culley, F. Dennis (London County Council 
Intermediate Scholar), B. . Duke, R. Freeman (Siemens 
Scholar). O. W. Jones (Haberdashers Exhibitioner), A. J. 
Knight, S. Leslie, A. J. Munro (Fisbmongers' Exhibitioner), F. 
Oabourn (London County Council Intermediate Scholar) W. J. 
Rusdell (Alleyn Scholar), J. W. M. Topley (Institute's Scholar), 
H. B. Unwin, J. A. Wickham. 

Electrical ineering.—M.V. Allen, F. C. N. Bergh (Durham 
County Council Exhibitioner) J. H. Brown, H. Berge, H. H. 
Crockford, B. A., W. A. Del Mar, E. Fawssett, P. Good, S. 
Gowan, H. J. Humphreys, A. P. Hutchinson, T. L. James 
(Institute's Scholar), H. L. E. Kennard, W. J. Line, F. G. 
Maunde-Thompson, D. H. Montgomerie, J. A. Parker (Cloth- 
workers' Scholar), H. J. Thomson (David Salomons Scholar), 
M. A. Wood. 

Applied Chemistry. —E. J. Denney, P. V. Dupré, J. A. 
Fortesquieu (London County Council Scholar) J. B. Gall 
(Mitchell Scholar), T. H. Page (London County Council Inter- 
mediate Scholar), T. R. Star ey, J. H. West (Institute's 
Scholar), W. B. Woodbridge. 


Certificates have been awarded to the following students: 


Students wbo have taken the regular course of instruc- 
tion (including the third year course) at the Institute's 
Central Technical! College for one or more sessions : 

Civil and Mechanical Engineering. —E. S. Allsup (second 
class), P. L. Bowers (first class), F. G. G. Ford (first ien 
C. T. Gardner (second class) F. O. Henriques (second class 
E. D. Kibble (Grst class). 

Electrical Engineering.—H. R. Carson (first class), C. L. 
Faunthorpe (first — R. G. Kindersley (first class), R. V. 
Lynn (first class), G. M. Newhery (first a C. E. Newton 
(first class), W. G. Shee (second class), C. E. Vines (first class). 

Chemistry.—J. R. G. Hopper (Surrey County Council 
Scholar) (first class). ö 

Students who have taken the regular course of instruction 
p including the third year course) at the institute's 

ntral Technical College for one or more sessions : 

Civil and Mechanical Engineering. —F. D. Arundel NEN class), 
R. J. Franois (first class), E. J. W. Peck (first class), L. Pryce 
8 class), H. R. Scarlett (second olass), J. B. W. Stroud 
second are F. H. Wroughton (second olass). 

Electrical Engineering.—W. G. Oarter (first class), A. C. Stock 
(second class), J. H. Stone (first class). 

Chemistryy.— R. Blenkinsop (second class). 

Students who have regularly attended a complete course 
of instruction for day students (extending over a period cf 
two years for mechanical and electrical engineering students 
and three years for chemical students) at the institute's 
technical college, Finsbury, and have satisfactorily passed 
the several class examinations : l | 

Mechanical ineering.—D. A. Brown (London Oounty 
Council Intermediate Scholar), F. M. Green, J. A. Merrett, 
S. S. Nevill, A. H. Roberta (London County Council Inter- 


, 


mediate Scholar), S. W. Sims (London County Council Inter- 
mediate Scholar), P. Spalding, P. W. Warwick, A. C. Whish. 

Electrical Engineering.—A. W. Bartlett (London County 
Council Intermediate Scholar) F. C. Baumann, G. Bish, J. 
Eustace, H. Frodsham, J. A. Gilfillan, E. C. Handcock, L. J. B. 
Hannan, J. T. Haynes, A. S. Herbert, F. I. Hiss, T. C. Hunt, 
W. J. Jeffery, C. R. Kemp, A. A. Kift, T. H. Langford, P. A. 
Laubach 9 County Council Intermediate Scholar), W. U. 
Lonnon, B. H. Morphy (London County Council Intermediate 
Scholar), L. Murphy (London County Council Intermediate 
Scholar), M. Parker, R. L. Pearson, F. Pritchard (London 
County Council Intermediate Scholar), P. J. Robinson, F. R. C. 
Rouse (London County Council Intermediate Scholar), 
G. B. D. C. Saw, H. Seward. T. H. Vigor (London County 
Council Intermediate Scholar), W. S. Wright. 

Technical Chemistry. -M. B. Blackler (London ae 
Council Intermediate Scholar), J. W. G. Brooker, H. 
Course (London County Council Intermediate Scholar), J. V. 
Eyre, W. A. Handcock, H. Harding (London County Council 
Intermediate Scholar), J. Harris (London County Council 
Intermediate Scholar), F. T. Harry (London County Council 
Intermediate Scholar) E. Horton (London County Oounoll 
Intermediate Scholar), H. E. Hoskin (London County Council 
Intermediate Scholar), A. Landau, W. J. A. Parish (London 
County Council Intermediate Scholar) W. Partridge, S. O. 
Richmond, T. R. B. Stevens, G. W. G. Tatham, T. O. Thomas, 
F. P. Whitaker (London County Council Intermediate Scholar). 


Students who have taken a special course of instruction 
in one or more departments at the institute's Central 
Technical College for at least one session : 


E. Brown, electrical engineering ; W. L. Browne, civil and 
mechanical engineering ; T. F. Burton, electrical engineering, 
chemistry, and mathematics; W. D. B. Duddell, electrical 
engineering; J. Gana, civil and mechanical engineering and 
ma ics; J. Lehmann, electrical engineering; H. E. 
Lyddon ; civil and mechanical engineering, mathematics, and 
chem ; L. L. Mercer, civil and mechanical engineering ; 
H. Reé, electrical engineering ; A. Rogers, civil and mechanical 
engineering and mathematics; S. de Stefani, electrical engi- 
neering ; C. O. Thomas, civil and mechanical engineering and 
electrical engineering. 


ee 


CATALOGUES AND OTHER PUBLICATIONS 
RECEIVED. 


We have to acknowledge the receipt of several catalogues 
and leaflets from the General Electric Company, Limited. One 
of the former and larger publications deals with electric bells 
in a most thorough and comprehensive manner. Previous addi- 
tions of this catalogue have rendered its general features familiar 
to the trade, but, of course, there have been many additions 
made in the revised issue, and what is, perhaps, more impor- 
tant, the prices of the thousand and one articles enumerated 
have been largely reduced in order, we are told, to enable the 
firm to keep pace with outside competition. At the same time, 
none of the reductions have been effected at the expense of 
quality. Personally, we happen to be acquainted with the 
company’s huge factory in Salford, Manchester, where an estab- 
lishment of over 1,000 hands is employed, as also with the 
methods in vogue there which enable high-class articles to be 
turned out at moderate prices. In their essential details of 
construction the cheaper class of goods manufactured by the 
firm are not inferior to the higher-prioed articles of similar 
type, the relative cheapness being aocounted for by economy in 
superfluous finish. An ammeter, for instance, fitted into a 
roughly-finished case should not give less satisfactory results 
than one placed in a highly-polished case, provided the internal 
workmanship is equal. In fact, for all practical purposes the 
instruments will possess equal value. Nor will an electric bell 
be necessarily less efficient because it is provided with a stained 
wood case instead of one of polished walnut. It is economy, 
then, effected in the less essential features of the apparatus 
which enables the General Electric Company to place reliable 
goods on the market at popular prices. We would not, 
however, give the impression that the cheaper-grade articles 
offered by the firm are of very rough finish ; on the contrary, 
their finish is good enough for all ordinary purposes, the 
difference in appearance from the higher-classed articles being 
scarcely apparent. Labour-saving machinery also plays an 
important réle in effecting economy of production at the Salford 
works, the firm having shown itself singularly alive to the 
possibilities of such apparatus. But to return to the catalogue. 
The compilers have succeeded well in their efforts to provide 
lucid descriptions and to arrange the numerous illustrations in 
a clear manner. The accompanying illustrations (Figs. 1 and 2), 
taken from the catalogue, show respectively a two-noted 
* motor" movement bell, which may be recommended for 
effect, and a compact ventilating outfit consisting of an 
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Edison iron-clad motor with an ‘‘ Edison-Leyland " battery 
complete. The catalogue further includes many hundreds of 
illustrations of electric bells, indicators, and accessories, ete. 
Appended to the catalogue will also be found what constitutes a 
thorough manual of electric bell fitting, which cannot fail to be 
of great use to the technical and practical electric bell fitter, 


comprising as it does a complete set of diagrams showing 
connections for bell indicator circuits, etc., the outcome of 
many years practical experience with class of work. 
A copy of the same firm’s new catalogue of wires, cables, 
conduits, casings, and wiring sundries has also reached us. 


' Fra. 2. 


This is likewise a comprehensive volume of its kind, and repre- 
sents the tenth edition of the firm’s catalogue dealing with the 
above lines, although it is the first occasion upon which they 
have compiled a special list for wires, etc., independent of any 
other lighting or bell material.- Wires and’ cables for electric 
ight, bell, and telephone work are dealt with exhaustively, 
whilst in most useful rotation follow prices and particulars for 


casings, conduits, insulators, wiring accessories, and tools, the 
object of the special arrangement adopted ‘being, we under- 
stand, to facilitate reference for purchasers of these particular 
classes of material. Anether point of note is the section 
dealing with twin paper-insulated lead-covered wires and cables 
for house wiring, and also twin vulcanised wires and cables, 
which are now in great demand for conduit systems. The 
various systems of conduit are also very clearly enumerated in 
the list, more especially the firm’s “ Union ” system, which, we 
understand, is finding extensive adoption. A novel feature with 
regard to conduits is the patent adapter block, shown on p. 232, 
for joining conduit to casing in a neat and workmanlike manner, 


‘Various new types of high-tension insulators are also shown, 


which, together with the other interesting features enumerated, 
should constitute the catalogue of considerable use to the trade, 
to whom copies are offered free on application to the head office 
of the General Electric Company, Limited, Queen Victoria- 
street, London, E. C. | 

Of less bulk is the same firm’s new list of multipolar motors 
and lift controllers, briefly acknowledged in our issue of last 
week. These lists are intended for incorporation with the 
General Electric Company’s big catalogue, a new edition of 
which is in course of preparation, and consulting engineers and 
contractors are invited to apply for copies in order to render 
the present list up to date. The same remarks apply to several 
leaflets dealing with new accessories, etc., just issued by the 
same firm. y | 

Pamphlet No. 71 of the British Thomson-Houston Company, 
Limited, describes the Thomson tramway and portable recording 
wattmeters, already noted by us in our account of the Railways 
and Tramways Exhibition at Islington last month. Wasteful- 
ness of current on electric tramcars, due to the carelessness of 
the motormen, has been recognised by tramway managers as of 
serious importance, and the most effective method of checking 
it has thus far proved to be by installing in each car a tramway 
meter. Many tramway managers agree that the average waste 
due to carelessness of the motorman amounts to 20 per cent. 
or more of all the energy consumed. From tests recently 
made, as much as 25 to 50 per cent. difference has been found 
among motormen running the same car under almost exactly 
similar conditions. When proper records of the cars and of 
the motormen are kept, a saving of from 10 to 20 per cent. 
should be effected, and in some cases as high as 25 per cent. 
The profit from such economy is twofold, : 11 saves, first, the 
cost of coal and water necessary to generate one-tenth to one- 
fifth of the total energy output of the station; second, it 
increases receipts by increasing car capacity in direct ratio of 
power saved, without enlarging the station. The electrical and 
mechanical construction of the street railway meter is of that 
extreme simplicity that ensures long life, great accuracy, 
and little liability to get out of order. It is es y 
designed to operate under the most severe conditions 
found in the electrical tramway service of to-day. Pamphlet 
No. 70 deals with magnetic blow-out lightning arresters 
for direct current. The function of lightning arresters 
in an electric installation is to relieve the conductors of any 
excessive electric potential differences that may exist between 
them and the earth, and at the same time to prevent the current 
of the generators following in the track of an electric discharge 
from conductor to ground. In the construction of lightning 
arresters for light and power circuits it is necessary, in order to 
afford protection to the circuit on which it is installed, that the 
path of the lightning discharge through the arrester provides a 
perfectly free path to the ground. A second consideration 
arises from the fact that electric circuits, however carefully 
insulated, are likely to have leaks to ground, especially in rainy 
weather, when thunderstorms are most frequent ; the circuits 
usually must be equipped with several arresters to protect 
different sections of the line, and discharges may take place 
from the line to earth conductors simultaneously at several 
points. Under these conditions the generator current, though 
not of sufficient E. M. F. to start an aro across the air-gap of the 
arrester, is capable of maintaining one or several arcs started by 
a lightning discharge. These arcs, if continued, would not only 
destroy the arrester, but would in many cases permit such an 
excessive flow of current as to overload or destroy the generator 
or other apparatus. Eight types of the arresters are described 
in the pamphlet ; these are adapted each for its special use, and 
should not be employed for circuits other than those specified. 

From the British Westinghouse Electric and Manufacturing 
Company, Limited, we have received two interesting publica 
tions which cannot be classed as catalogues. One of these, 
entitled Polyphase Induction Motors," describes various 
polyphase motors of Westinghouse manufacture in a very lucid 
manner, the text, as also the numerous illustrations, being . 
well above average merit. Those wishing to learn some- 
thing relative to the characteristic and general features of 
polyphase motors could not do better than obtain a copy 
of the booklet to add to their collection of similar publica- 
tions by the firm in question dealing with other subjects. 
The approximate dimensions given for each type enhance 
the practical value of the publication. The other publication 
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received from the Westinghouse Company's publishing depart- | 


ment is entitled ‘‘ Electric Power," and illustrates the applica- 
tion of Westinghouse motors for various purposes. The 
illustrations cover a very wide range, and serve to indicate how 
electricity is making its way into practically every field where 
power is required. Brief references are given in four languages 
to each illustration, which, it only remains to say, are uniformly 
excellent, and should serve & useful purpose. 

Messrs. John Spencer, Limited, Globe Tube and Engineering 
Works, Wednesbury, Staffordshire, have issued a very complete 
revised price-list of wrought-iron and steel tubes and fittin j 
eto., of every description for gas, watem steam, and hydraulic 
purposes; boiler tubes, compressed-air tubes, water-mains ; 
telegraph, electric light, and telephone poles ; overhead electrie 
tramway poles ; epe steam mains for electric light and 

wer installations ; Spenoer’s patent welded flange tubes for 

igh pressures, eto. 

Messrs. Poth, Hille, and Oo., engineers, merchants, and 
manufacturers, 27, Leadenhall-street, London, E. C., have just 
published a new illustrated price-list of Empress" self- 
vulcanising jointing and engine-room supplies, Eagle high- 
grade emery and corundum wheels and grinding machinery, etc. 


THE JOINT COMMITTEE ON MUNICIPAL TRADING 
AND CARDIFF. 


The following communication has been addressed to us: 


On Thursday week at a meeting of the Cardiff Electrical 
Committee the Town Clerk reported that, having seen the 
statements made by Mr. Dixon Davies in his evidence before 
the Joint Committee on Municipal Trading, he had sent the 
following communication to the Earl of Crewe, the chairman of 
the committee, and at the same time a copy to Mr. Davies: 


** Town Hall, Cardiff, July 30, 1900. 
„My Lord, —With regard to the Joint Select Committee on 
Municipal Trading, of which your Lordship is the chairman, I 
observe on a perusal of the minutes of evidence taken by the 
committee that on the 6th inst. Mr. Dixon Henry Davies, 
solicitor, and seore of the Ohesterfield Chamber of Com- 
meroe, was called and examined, and I find on p. 206, 


para- 
graphs 2, 586, 2,587, and 2, 588, that in answer to your Lord - 


ship as to the general result of his observations he expressed 
the opinion that the greatest objection to municipal trading 
was that it was not so dependable for the supply of the oom- 
mercial necessities of the community as private trading, and 
upon being asked by your Lordship to give an instance in 
support of that 8 he quoted the case of Cardiff, and 
stated : ‘The Cardiff Corporation started the supply of eleo- 
trical energy some years ago. The works started some time 
ago, and were not quite up to date, and there were some 
failures—I believe frequent failures—and the Corporation, after 
taking the best advice they could g resolved to extend their 
plant very materially, and they deposited a Bill for the pur- 
pose—for the purpose, that is, of enlargements whore neces- 
sary—in order to make the electrico light works efficient and 
keep them up to date and supply their customers. But on the 
Bill being submitted to the st ga of Cardiff, a poll was 
taken, and the poll was circulated with several heads, one of 
which especially included the expenditure upon the extension 
of the electric lighting, and the ratepayers by a very large 
majority refused to proceed with the matter.' 

In answer to the further question of your Lordship as to 
"ro Corporation decided to adopt the rather unusual course 
of having a poll, he replied : *I think there has to bea borough 
fund mee to sanotion the expenditure, and the decision of 
the meeting was challenged, and a poll was taken as the result 
of that challenge, so that the fact is that there you have an 
improvement—the extension of a concern which was extremely 
desirable from every point of view—from the point of view of 
the consumers, from the point of view of the owners of the 
works, the ratepayers, and yet for no reason at all except the 
capricious change of mind of the ratepayers—and when I say 
capricious I mean to say it was a change of mind which certainly 
would not have affected the shareholders in a company—the 
managers of the works were deprived of the financial resources 
necessary to keep them up to date.’ 

“I am desired by the Cardiff Corporation to state, for the 
Information of your Lordship and the Joint Select Committee, 
that the evidence given upon this point as to what had taken 
place in Cardiff is entirely misleading, and, Indeed, absolutely 
inaccurate, the facts with reference to electric lighting of the 
borough of Cardiff being as follows: In the parliamentary 
session of 1891 the Cardiff Corporation promoted a provisional 
order enabling them to supply electricity within the borough. 
That provisional order was in due course confirmed by Parlia- 
ment, and the Corporation immediately took steps to put the 
powers thereby entrusted to them into operation, and in the 
construction of the works they were advised by one of the 
foremost electrical engineers of the day. The result was that 


the Oardiff electric light installation was completed in the 
year 1895, and in accordance with the terms of the order the 
Corporation were prepared to supply the compulsory area 
named in their order, and did supply that area, in addition to 
which they lighted the public streets (in the same area) by 
electricity. From time to time the Corporation. have extended 
their works, and have laid their mains for some miles outside 
the compulsory area, and they are at the present time supplying 
electricity to buildings in several of the suburbs, in addition to 
which they are continually extending the publio street-lighting 
by electricity. The Corporation have at all times shown them- - 
selves most desirous of taking the electrical energy to any part 
of the borough they may be desired, and with this object in 
view they have from time to time obtained the sanction of the 
Local Government Board to the borrowing of large sums of 
money for carrying out these works ; and whereas the cost of 
laying down the installation in the first instance amounted to 
£45,000, the actual expenditure incurred by the Corporation up 
to the present time amounts to £90,000. 

Since the Corporation laid their installation they have never 
gone outside their resident electrical engineer for advice as to 
whether they should extend their plant or not. They have 
never deposited & Bill for the purpose of obtaining power to 
extend their plant or make enlargements of their works in 
order to make these works efficient, and keep them up to date 
to supply their customers. Indeed, they have at the present 
time all necessary powers to enable them to supply electrical 
energy in any part of the borough on obtaining the sanction of 
the Government Board to the expenditure. That being 
so, ib of course follows that no poll on the subject of extending 
the electric light works was taken, and no expression of opinion 
has been sought or given by the ratepayers in reference thereto. 
As a matter of fact, whenever the Corporation have gone to the 
Local Government Board for sanction to the borrowing of 
money for electric light purposes there has never been apy 
objection by the ratepayers, and none have op the same 
e local enquiries which the Board have held from time to 


e. 

** Your Lordship will therefore observe that the evidence of 
Mr. Dixon Henry Davies on the electrical supply of Cardiff is 
absolutely without foundation. My Corporation desire me to 
express their very ODE SpR of the action of Mr. 
Davies, and consider that before presuming to give evidence on 
a matter of this kind and thus misleading your committee, 
damaging the n of the Cardiff electrical light works, 
and creating a false impression as to municipal trading in 
Oardiff, he should at least have taken some trouble to make 
himself acquainted with the facts. 

* Having regard to what has taken place, my Corporation 
consider it their duty to immediately submit this statement of 
the actual facts for the consideration of your Lordship and your 
Lordship's committee, and I am to express the hope that your 
Lordship will permit this communication to be recorded on the 
minutes of the Joint Committee.—I am, my Lord, your Lord- 
ship's obedient and humble servant, Town CLERK. 
„The Right Hon. the Earl of Orewe, chairman of the Joint 

Select Committee on Municipal Trading, Houses of Parlia- 
ment, Westminster, London, S. W." 


The committee decided to have the letter recorded on the 
minutes. 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
fwe shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 

uestion has appeared. We would call the attention of 
ose sending in answers to the fact that the neatness of 
any sketches (which must be ink) sent in is considered 
when marking the relative values of these answers. All 
formule must be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter should be written on one side only 
of the paper. Questions may be sent at any time. 
QUESTIONS. 

297. What is the lowest steam pressure at which it is oon- 
sidered economical to use compound non- oondenaing 
engines? In a small continuous-current station, 12 hours 
run, steam pressure at engine 80lb., what types of engine 
and dynamo are likely to give best results and run with 
least noise with load varying from half to full load (1) 
with floor space limited ; (2) unlimited? What should be 
ooal and water consumption per horse-power, feed water 
between 150deg. and 20 deg. F. 1—J. 8, s 
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208. I have a slow-revolution large-unit engine driving a 
dynamo. The speed of the i foray is not uniform enough, 
and I wish to know where to look for and how to remedy 
this defect.—T. 

209. When the load is suddenly taken off an engine in ordinary 
cases it will race away, but in the case of an engine and 
dynamo direct-coupled a dead short pulls the engine up 
instantly. Please explain this fully — W. 

500. In designing a polyphase installation, what circumstances 
would guide you in selecting the number of phases and 
the frequency to be adopted 1—G. R. B. 


ANSWERS, 

Question No. 201.—I have a line shaft from which are driven 
various machines, This shaft is driven by two exactly similar 
motors, one at each end. An ampere-meter is in circuit 
with each. I note these two never read alike, but vary 
sometimes by 25 per cent., first one and then the other 
being the higher. How do you account for this? 


[With regard to the answers to question No. 291, there 
isa delightful lack of real analysie. The resultant con- 
dition of the ammeters may be due to a variety of causes, 
but no one reply really gives the whole of the causes acting ; 
hence for once we give a considerable sample from the 
MSS. received.—Ep. Z. E.] 


Answer to No. 291 (awarded 5s.).—The facts as stated 
iu this question are not often to be met with in practice, 
and are very interesting, insomuch that they bear directly 
upon the theory of shafts. A clear and intelligent explana- 
tion of the facts can best be obtained by considering first 
the general principles for the stiffness as distinct from the 
strength of shafts, and this we will proceed to do. 

If we had a shaft held firmly at one end and subjected 
to a twisting moment at the other end, and if a line 
were scribed upon it parallel to the axis of the shaft, and 
before the twisting force were applied, i& would be found 
that on applying a sufficiently largo twisting force that this 
line was no longer parallel to the axis of the shaft, but 
took a spiral direction. In general language, the shaft would 
be said to be twisted. Now, the amount of the twisting of 
a shaft is dependent upon its diameter, length, and value 
of the twisting moment. Farther, if the angle of twist is 
less than the limiting angle to produce a permanent twist 
or set, the shaft will return to its original form after the 
applied force has been removed. In order to twist a shaft, 
work has to be expended upon it, and this work is stored 
up in the twisted shaft. Moreover, the shaft in 1 
to its original form is capable of giving out this store 
energy, and thus doing work. The law governing the 
stiffness of shafts states that the angle of twist is inversely 
proportional to the fourth power of the diameter, and 
directly proportional to the length of the shaft and the 
twisting moment. 

To return now to our question, we have here a shaft 
twisted inthesame direction at each end by the motors, and in 
the opposite direction by the resistances of the machines. It 
follows from the above law, if the resultant twisting moment 
for the various pulleys is at the middle of the shaft, that 
each end of the shaft will have an equal angle of twist 
compared with the middle of the shaft. If, however, the 
resultant twisting moment of the pulleys occurs other than 
at the middle, the angle of twist will be greatest at that 
end furthest from the resultant twisting moment. Whilst 
the pull on the. belts remains constant, this does not cause 
the power given out by the belts to be unequal, as each 
motor will take up the twist of the shaft at its end and 
then transmit its share of the total power. In the case in 
point, the machines must have been tbrown on and off 
indiseriminately, or the pore taken off by each machine 
must have varied greatly. When this is so, it will be 
readily seen that the angle of twist of the shaft at the 
motor ends will vary in sympathy with the change of load. 
Thus the energy being stored up or given out by the 
twisted shaft, as the case may be, will be continually vary- 
ing at each end, and therefore the motors will necessarily 
make an effort to adjust themselves to each new condition. 
This will lead to a kind of racing action being set up at 
the motor ends of the shafts, and often the motors will be 
giving out either too much or too little power, and the 
result. will be as observed. 

How this dde action of the shaft affects the motor 
power can be best illustrated by considering the action of 
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a spiral spring extended by weights. If such a spring 
lengthened or shortened, say, lin. on the application or 
deduction of 1lb., then if 1lb. were suddenly taken off the 
total weight on the spring, it would be found that the 
stored up energy in the spring would cause it at first to 
recoil more than lin. though eventually it would settle 
down to a length lin. shorter. Similarly, if a sudden 
increase of llb. were made in the total load, it would 
extend the spring at first more than lin., though eventually 
remaining only lin. longer. This is the kind of action that 
is going on in our ehaft in question. Sometimes the stresses 
in the sbaft will assist the motors to overcome the resist- 
ance, and at other times increase the resistance that the 
motors have to overcome. 

It follows, of course, from what has been said that the 
shaft under consideration is not stiff enough, though prob- 
ably strong enough, for the power going through it ; otber- 
wise the twisting effect would not be sufficient to produce 
these motor fluctuations.—E. W. T. 


Answer to No. 201 (awarded 5s,).—Assuming that con- 
tinuous-current shunt- wound motors are used, it appears to 
me that the following would account for the i | 
division of power observed: It does not follow that because 
“M.” has two apparently identical machines, built by the 
same manufacturer, that they will both have the same 
magnetisation characteristics ; in fact, this ie highly 
improbable, and if these are not identical it ie easy to 
account for the inequalities described. For, let Fig. 1 be 
the characteristic for machine No. 1 and Fig. 2 that for 
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machine No. 2, and let the points, b and b., be the working 
points. Now, I presume, M. s experience is that the voltago 
on his mains is not constant, but varies at least, let us say, 
2 per cent. A 2 per cent. drop in volts corresponds to a 
2 per cent. drop in ampere-turns, and in case of Fig. 1 
considerably more than a 2 per cent. drop in flux, while in 
Fig. 2 the drop is less than 2 per cent. Machine No. 1 
will now tend to revolve faster than machine No. 2, and 
will, therefore, do more work; hence a larger current flows. 
The reverse effect will take place when the volts increase, 
machine No. 2 now doing most work. This effect becomes 
all the more noticeable owing to the fact that motors are 
usually worked rather low down on the curve. A less 
variation in volts than that assumed would easily account 
for the 25 per cent. variation mentioned, as either machine 
has only to fry and run faster than the other, when it 
immediately takes up more than its proper proportion of 
the load. —W. P. | 


Answer to No. 291 (awarded 5s.).—Supposing a shaft be 
placed, as in Fig. 1, with the top end firmly fixed, and a 
twisting movement is applied to the free or bottom end, it 
will be found that a certain amount of twist can be given 
to the shaft. If, then, three small sensitive pointers were 
fixed to the shaft so as to divide the shaft into three equal 
parts, the amount of twist, as shown by the angles through 
which the pointers move, would be found to be in the 
proportions 1 : 2 : 3, where 3 represents the angle through 
which the lowest pointer has moved ; in other words, the 
angle of twist is proportional to the length of shaft twisted. 
Further experiment will show that if a twisting movement 
of a pound-feet. produces a twist of 2°, then a twisting 
movement of y a pound-feet will produce a twist of y 2°, or 
the twist is proportional to the twisting moment which is 
applied. Again, experimente will show that for different 
diameters of shafts, all of the same material, with the same 
twisting moment, the amount of twist will be inversely 
as che fourth power of the diameter ; while another experi- 
ment will prove that with shafts of the same diameter, and 
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with the same twisting moment, the amount of twist will 
be inversely proportional to the modulus of rigidity of the 
material. 

I have not attempted to prove the above statements, 
nor to give details of the way in which the experiments 
should be conducted, as thie can be obtained from any good 
work on mechanics ; but a knowledge of these results is 
essential for the due appreciation of the reason for the 
disparity in the readings of the two ammeters. Let us 
now consider for a moment Fig. 2. Here G H B represents 
a section of the shaft to which a twisting moment is being 
applied, with the result that the point G, which was formerly 
at H, has been twisted through the angle G H F to its 
present position. This angle, in accordance with the result 
of our firat experiment, will be found to get less and less 
the further we get away from the point where the twisting 
movement is applied ; in other words, an electrician might 
say that there was a certain lag produced in the shaft, and 
that this lag was inversely proportional to the distance from 
the point of application of the twisting moment. 

Let us now consider the question more carefully. It is 
indefinite inasmuch as it does not state whether all the 
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machines require the same horse-power, whether they all 
are equidistant from each other, or whether the power 
required by any or all is constant or fluctuating ; while as 
no data is given of the size of shaft, horse-power, etc., no 
elaborate calculations can be made. Nor is this necessary, 
as simply & reason for the fluctuations is asked for, as, 
however, the readings “sometimes vary by 26 per cent.,” 
it is safe to assume that there are large variations in the 
power required by the various machines. Suppose a shaft 
were driven by means of a similar motor at either end, and 
no puse or wheels of any sort were fixed to it, with 
perfect bearings it would be evident that each motor 
would do half the work, as there is no reason why one 
should do more than the other ; again, if a main pulley is 
placed in the mathematical centre between the motors, and 
the power be transmitted from this pulley, each motor 
should do half the work ; but I am afraid that in practice 
this would not be found to be the case. One bearing would 
not be so true as the others, or, perhaps, not so well lubri- 
cated, and hence would arise a variation in the angles of 
twist or lag, and one machine would get an undue propor- 
tion of the load. Wherever a pulley or wheel is fixed, 
through which the power is transmitted, the shaft muy be 
considered to be to a certain extent held, and if this posi- 
tion is nearer one motor than the other, the amount of lag 
in the two portions of the shaft will vary, and the power 
transmitted by the. two portions of the shaft will vary in 
proportion. If, now, the power is transmitted through 
various pulleys, and the amount transmitted through each 
is constantly fluctuating, not only is the shaft held at 
various points, but also the amount of this holding 
varies in such a manner that while at one moment it is 
lightly held at one end, the next moment it will be 
lightly held at another point, and so the work done by 
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each of the two motors will constantly fluctuate, notwith- 
standing the fact that the total work of the two is nearly 
uniformly constant. This, I think, will be found to be the 
explanation of the different readings of the ammeters.—M. 


Answer to No. 291 (awarded 5s. ).—The erratic readings 
of the ammeters in question are probably due to portions 
of the load being thrown first on to one motor and then 
on to the other. This effect is brought about by the 
flexibility of the line shaft, and increased by the fact that 
the motors are placed at the extreme ends. A shaft trans- 
mitting power is subject to two strains—bending and 
torsion. The bending strain is dependent upon the weight 
of the shaft itself and of the pulleys mounted upon it, and 
also, to a certain extent, upon the oblique pull of the belts. 
For any given shaft the torsion varies directly as the length 
of shaft and of the arm at which the power is applied, 
and inversely as the diameter. The case in question is 
apparently that of a fairly long length of shafting driving 
machines placed at intervals. Let A B be such a shaft, 
M and M, being the motors, and C, D, and E B ec s for 
driving various machines. A shaft may be likened to a 
strongly-coiled cylindrical spring. When the motors are 
started thís spring begins to coil up more closely, the action 
moving onwards from the driving pulleys to a position 
midway between the two, so that, considering a very brief 
space of time, the pulley, D, nearest the mid position is 
later in beginning to revolve than those nearer to the 
driving pulleys. ith a perfectly steady load and no slip 
on the belts, the motors would settle down and divide the 
work equally between them. In workshop practice, how- 
ever, the load on the shafting is never ateady, as some of 
the machines are either being stopped or started, or else 


the load on the individual machines varies from time 
to time. It is possible in this way for a good deal 
of load to be thrown suddenly on to any one pulley, say 
that at C. Still thinking of the shaft as a spring, this 
increase of load on C tends to stop the revolution of the 
shaft at that point, and has to be overcome by a further 
coiling up of the spring. It is evident that the motion 
from pulley A will reach C before that from B, so that at 
at the instant in question the motor M will be doing more 
work than that at M, ; hence the difference in the ammeter 
readings. For every such variation of load the motor 
nearer to the seat of fluctuation will give a higher ammeter 
reading than that at the other end of the shaft. The 
foregoing is an exaggerated way of treating the question, 
but it enables one to understand clearly the nature of the 
action going on in a driving shaft, —P. S. T. 


Answer to No. 291 (awarded 55.).—F'rom the question 
imagine the two motors are driving the shaft by means of 
belts or ropes. By this means of transmitting power there 
is always a certain amount of slip between the belt or ropes 
and the pulley. Call the motors A and B; they are both 
running together. Firet, A slips slightly, and B has to 
pick up the load ; then possibly B slips, and A has to pick 
up the load. This slip may cause the pulley on, say, A to 
got hot; which would cause a much greater slip on A, and 

would have to do quite 25 per cent. more load. While 
A harig less work to do would soon cool, and B may be 
getting hot, and so the motors never read alike for any 
time.—F. C. F. | 


Answer to No, 291 (awarded 53.).— The. explanation of 
this action depends on the circumstances under which the 
excess current changes from one machine to the other. If, 
whilst the total load on the shaft remains approximately 
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constant, the load on the two machines, as shown by the 
ammeters, is found to be constantly varying in an erratic 
manner—first one and then the other having the larger 
amount; the effect is almost certainly due to changes of 
brush contact resistance. Such differences in resistance are 
particularly liable to occur with carbon brushes through 
carbon dust getting under them, or through the polish of 
the surface of the commutator varying. As the brush 
contact forms a large proportion of the whole ohmic 
resistance from terminal to terminal, and since the product 
(ohmic resistance x current) must have the same value for 
both motors (both running at the same speed and therefore 
having the same back EMF) a considerable difference in 
current can easily be produced by this cause. If, on the 
other hand, the variations of excess current from one motor 
to the other depends on the actual total load on the shaft— 
i.e, one motor always having the excess up to a certain 
load, and the other above that load—the cause is probably 
a difference in the characteristic curves, or a difference in 
the position of the brushes in the two machines. Assuming 
even that the motors are designed to work with the brushes 
in one fixed position for all loads, it is still quite possible 
that motor No. 1 has a alightly stronger field than No. 2, 
due to difference in quality of magnet iron or some such 
cause. Then in order to make both machines run at the 
same speed with the same current on the average, the brushes 
of No. 1 may have been fixed ina rather more backward 
position than No. 2, thus giving greater armature reaction 
and bringing the two speeds to the same value at about 
half load The characteristic for shunt-wound motors 
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would then be somewhat as in the figure, with the result 
that at loads below half load motor No. 1 would have con- 
siderably less current than No. 2, whilst for higher loads 
No. 1 would have the excess. A very slight difference in 
the curves in this respect is enough to give a large 
difference in current at a given speed, as shown by the 
horizontal lines, z y and x! y!.—Q. 


Question No. 292.—1f a company supplying at 100 volta charge 
& dearer rate in the night time than in the daytime, would 
it be possible to charge two batteries of 55 cells each in 
parallel in the daytime and put them in series for part of 
the night time so as to make the meter rotate backwards, 
and so wipe out part or all of the record of the energy 
consumed at the dear rate in the earlier part of the night ? 

Best Answer to No. 292 (awarded 108.).— This question 
opens up several issues—viz. : (1) are electrical meters so 
' constructed as to register in a positive manner if the current 
is passed through them in one direction, and in a negative 
manner if the current is passed in the other direction ; 
(2) is it possible to operate cells in the way suggested ; 
(3) would such a method be a financial gain ; while (4) a 
doubt might arise as to the honesty of the scheme. 

To take the points in the inverse order, I will pass over 
the question of the morality with one true anecdote: A man 
I knew had a gasmeter and a Root’s blower. The gasmeter 
registered up to 2,000,000 cubic feet; when he had used 
500,000 he found the meter was not large enough, so had 
it changed. The men took it out and went for their dinner. 
The man saw his E ugs virgae d and, knowing no 
reading had been taken, applied his Root's blower to the 
negative end. Unfortunately for him, his attention was 
distracted by having to keep a watchful eye open for the 
approach of the inspector, so that when he finally saw him 
coming, and had to hurriedly disconnect the blower, he 
found, to his dismay, that not only had he blown off all his 
500, 000 cubic feet, but some 250,000 cubic feet in addition, 
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and had to pay a little bill for 1,760,000 cubic feet, whereas 
a more honest man would have got off for 1,250,000 cubic 
feet less; and if “J. C. R“ adopts his scheme, I should 
advise him to take precautions not to make the same 
mistake. | 

Dealing for a moment with the question of practicability, 
it is quite possible to operate cells in the way suggested, 
but whether it would be a financial success is another 
question. Some time ago the question was ssked in this 
column if it would be advisable to charge secondary batteries 
during the time of the lower rate for current, in order to 
use the current from the cells during the time of the heavier 
charge, and the answers showed that owing to the charges 
for depreciation, maintenance, and interest, it was only in 
exceptional cases that this system would pay. Taking the 
case where the current is supplied at 100 volts, the circuit 
from the cells would be arranged for.70 or 75 volts, giving 
a loss of from 25 to 30 per cent. for the operation of charg- 
ing and discharging the cella; but in this present case the 
loss will be 50 per cent, as the two batteries will be 
charged in el and discharged in series. It may 
be mentioned, en passant, that each battery will have to 
consist of considerably less than 55 cells, as such a number 
will require a terminal pressure of 155 volts for the charg- 
ing current. eee ordinary current required is 
100 amperes ; this will be equal at 100 volts to 10 Board 
of e unite, and say the price is 3d. per Board of 
Trade unit, the cost will be 2s. 6d. per hour. Now, if two 
banks of cells have to be charged, each with 100 amperes, 
the cost for current will be 5s. per hour, and if these are 
coupled in series during the time of dearer rate, they can 
only give back 100 amperes, or 10 Board of Trade units, 
per hour; and if the dearer rate is double the cheap 
rate—and it is not likely to be more—it can only just 
clear itself, and not in any way affect the record of the 
normal current of 100 amperes required for lighting or 

wer. If the proportion of the rates is, say, as 5: 1, 

t might appear as though there would be a saving, 
but it must be remembered that there will be a hea 
conira item for maintenance, etc., of the cells, which will 
more than absorb this saving. Further, it will be found 
that even if by an arrangement of charging the cells in 
series groups of 40, and discharging in series groups of 52, 
leaving the balance of charged cells over for discharge in 
another series the next day, whereby the loss in the cells 
might be brought down to 25 per cent., the cost of the cells 
and their upkeep would be found to eat up more than all 
the profit. 

I think the above will be sufficient to show that it would 
not be wise to adopt the proposed scheme, and that it will 
be unnecessary to give a list of what meters are reversible 
in their action and which are not, for it is self-evident that 
if the meter is not reversible the whole scheme falls to the 
ground; but we may conclude that, both on the grounds 
cf morality, self-interest, and praeticability, the scheme is 
not feasible. —M. 


Answer to No. 292 (awarded 58.).— Though the arrange- 
ment mentioned in the question could be used, it would 
not be the most satisfactory one. The more direct way 
would be to charge a 50 to 55 cell battery, of the required 
capacity, during the day at the cheap rate by the help of a 
small motor- booster. This booster should be capable of 
supplying the extra 50 or 40 volts required in addition to 
the supply voltage of 100 in order to fully charge the 
100-volt battery. At night, when the lamps have to be lit 
and the expensive rate comes into force, the supply mains 
would be entirely disconnected from the installation, and 
the battery alone would do all the lighting, etc. In this 
way 100-volt lamps would still be used, so that in case the 
battery should fail at any time, the lamps could be at once 
switched on to the supply mains without trouble. If no 
booster is used the number of cells must be reduced to 
about 40, so as to be fully charged at 100 volte, and the 
working discharge voltage of such a battery would be only 
about 75 volts, and lamps of that voltage would have to be 

talled, making the system less flexible than with a 
booster. A comparison of the annual cost of direct supply 
at the high rate and battery supply with a booster, as 
described above, will be found in the answers to Question 
No, 241, in the Electrical Engineer for Feb. 85, 1900.—0 
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LIGHT RAILWAYS. 


company the South- Western — had n to run single cars of a 
| new pattern every five minutes during the slack hours of the middle 
of the day, and they seemed to be much appreciated. 


The Board of Trade have recently confirmed orders authoris- 
ing the construction of light railways in the county of Somerset, 
between Highbridge, Wedmore, and Cheddar ; in the counties 
of Devon and Cornwall, from Bere Alston Station to Calstock, 
and the working of & portion of the East Cornwall Mineral 
Railway as a light railway; in the North 8 of Lork, from 
Sinnington to Rosedale ; and in the county of Carnarvon, from 
Snowdon Station to Beddgelert. 


Mr. F. Hopwood has held an enquiry into the proposed order 
authori the construction of a light railway in the Bourne 
Valley. long discussion took place as to clauses for the pro- 
tection of Lord Portsmouth, and after other objections had been 
disposed of Mr. Hopwood intimated that he should recommend 
3 Board of Trade to confirm the order and authorise the 

way. 


The Great Weatern Railway Company will shortly commence 
the construction of the light railway which they at first pro- 
posed to carry through from Salisbury to Pewsey. The intention 

now to construct a light railway from Salisbury to Amesbury, 
with stations at Durnford and Woodford, the junction with the 

ent Great Western line from Salisbury to Warminster being 
ust beyond Skew Bridge. 


At the last meeting of the Great Harwood Urban District 
Council, the Clerk stated, in connection with the light railway 
and the electric light joint conference, that those connected 
with the scheme were quite willing to confer with representatives 
from that Council with regard to the matter. The question was 
left in the hands of the Highways Committee. 


BLACKPOOL AND FLEETWOOD TRAMROAD. 


Directors: George Richardson, 98, Westbourne-terrace, Hyde 
Park, London, W. (chairman) ; Richard Henry Prestwich, Home- 
leigh, Park-lane, Higher Broughton, Manchester (deputy- 
chairman); Robert Breese Barningham, 41, Victoria-buildings, 
Manchester; Robert Slater Boddington, Wynslade, St. Annes- 
on-the-Sea; John Greenwood, 1, Maraden-street, Manchester; 
George Readman, 9, Moray-place, Edinburgh. Manager and 
secretary : John Cameron. 

Report of the directors (with abstract of accounts) to be sub- 
mitted to the proprietors at the ordinary half-yearly general 
meeting to be held on Aug. 23, 1900, at the Company's offices, 
the terminus, Fleetwood, at 2 p.m. : 

Including the sum brought forward from last half-year, the 
balance of profit, after providing for debenture interest, is £4,265. 
5s. 11d., and the directors recommend a dividend at the rate of 
£4 AM cent. per annum, which will absorb £3,000, writing off 
£100. 19a. ld. from the cost of application to Parliament for 
further powers under Act 1898, £169. 7e. 01. from preliminary 
expenses, and a sum of £500 for depreciation, leaving a balance 
of £494. 19s, 4d. to be carried forward to the current half-year. 
The number of passengers carried during the half- was 660,006 ; 
the gross reoeipte £10,125. 17s. 2d. O to the fact that the 
early part of the year was unfavourable ‘for the traffic, and the 
season three weeks later than thab of 1899, the number of passen- 
gers carried and the gross earnings are considered satisfactory by 
the directors. 

REVENUE AOOOUNT. 


Dr. Expenditure. £ s.d. 
Mr. Sellon and other representatives of the British Electric | Maintenance of ways and works.... ..... —.—. . 363 19 1 
Traction Company waited on the Rhondda District Council on aapne Power .. eee ratam e th rtm rama s E t : 
Friday last with a view to getting the Council to withdraw Traff bo ORDB. . ...... ... ...... . —.—. . e. " 994919 3 
its opposition to the proposed light railway scheme for the 553 5 E E DPA EO DA V px - 626 7 10 
Rhondda. The Council maintained their resolution to oppose | Rente CC 5 558 4 2 
the scheme. A public enquiry will be held by Colonel Boughey | Rates, taxes, and Insuranoe. .. ...... 657 0 6 
on Oct. 27. Compensation. . . . . . . . . . steel 70 9 0 
At a recent 555 . W enm a 6739 8 8 
etter was read from the deputy town clerk of Mansfield stati 
that the Railway Commissioners, in the draft of the order ther Balance carried to neb revenue account ...... 3,646 14 2 


proposen e make regarding the electric tramway for the 
ct, 


ad refused to insert nearly all the clauses for the £10,286 2 10 
proteotion of the local authorities, and asked the Council Cr. Income. £ s.d. 
to send a deputation to a joint meeting of the authorities Traffic receipte...................-. . . 10,017 14 0 
interested. Bank interest 6425 „„ „„ 6 „4% 22 2 IIT e owe 28 4 5 

: a Transfer fees... . . eneo e eds 12 3 0 
The Light Railway Commissioners have granted an order | Advertising. . .. .. .... ee 169 1 7 
authorising the construction of a light railway from Bury St. | Sundry receipts. . . . . . 58 19 10 
Edmunds to Attleborough by way of Ixworth, Stanton, Hopton, — 
1 ap a 5 5 > loop 8 5 £10,286 2 10 
tanton to South Lopham, taking in m- le-Willows an . 
Botesdale, and there would be a branch connecting South | Balanoe from net 8 SHEE. 4 5 8 5 
Lopham with Diss. The estimate put in showed that, including | Sundry oreditors . .. 1,769 9 0 
£9,800 for stations, waiting-rooms, etc., the cost of making the Temporary loan .. PE QN AAA IO ie - 9,500 0 0 
railway was £215,502. The cost of the land was estimated at | Contract tickete—proportion unexpired ..........—. 8 108 3 2 
£13,600, contingencies were put down at £21,530, and incidental 
expenses at £2,767, making a grand total of £251,000. £8,632 18 1 
————— Cr. £ s.d. 
| mm esti peed MEDION " EE ee 4,909 4 0 
t of application to Parliamenb for further powers 
COMPANIES’ MEETINGS AND REPORTS, dene .- e rte 00 19 1 
Preliminary expenses, including expenses incurred 
— during construction (balance). . meo . 1269 7 6 
WATERLOO AND CITY RAILWAY. Sundry A uerba hand 88 V 181 n 7 
The half-yearly general meeting of the Waterloo and City | Rent, rates, and insurances paid in advance ......... 151 7 1 
Railway Company was held last Friday at Waterloo Station, Mr. | Cash in bank and on hand. . = 677 7 10 
Wyndham S. Portal presiding. — — 
he Chairman, in moving the adoption of the report, said that £8,632 18 1 


the accounts showed an authorised capital of £720,000. Up to the 
end of last June £589,073 had been spent. For the half-year 
ended June the expenditure had amounted to £15,416, which 
included £10,922 for the construction of ways and stations, 
including engineering, and 4. 493 for electrical equipment. The 
estimate of furtber expenditure on capital account for the 
current half. year was £15 000, and in subsequent half-year £10,000, 
making a total of £25,000. This they ho would not all be 
required. They had £122 166 available balance of borrowing 
wers. The revenue account showed that during the past 
alf-year the receipte from passenger fares, after deducting 
Government duty, were £14 069, compared with £12,815 in the 
corresponding period of 1899. The working expenees at 55 per 
cent, were £7,773, as againsb £6.640 in 1899. The difference between 
receipts and expenditure not being sufficient to pay the dividend 
of 3 per oent., the South-Western Railway Company had made up 
the deficiency of £2,375. They carried over £8,385 to the credit 
of the neb revenue account, which also showed a balance of £155 
brought from last half-year’s account. The number of passengers 
for the half-year, exclusive of season-ticket holders, was 1. 868. 737, 
compared with 1,715,825 in tke corresponding period of 1899, an 
increase of 152,912. The season-ticket holders on June 30 were 
911, as against 747 in the corresponding period. The working 


CAVEHILL AND WHITEWELL TRAMWAY. 


The directors of this Company, having received a pro from 
the British Electric Traction Company for the con n of the 
Company’s tramway to electric traction, after careful consideration 
unanimously decided to recommend the shareholders to agree to 
the proposal. 
An extraordinary meeting of the shareholders was held last 
week, the chair being ocoupied by the Vemerable Archdeacon 
Smythe, M.A., who briefly explained the purpose for which it had 
been summoned, and called upon Mr. Nance to submit a resolution 
on the subject, 
Mr. Nance then moved the following resolution: That the 
directors be authorised to negotiate and carry out an agreement 
with the British Electric Traction Company in the terms of Mr. 
Frank Kerr's letter written on their behalf, and proposing to give 
the shareholders of this Company the right to convert their 15,000 
ordinary shares into 6 per cent. cumulative preference shares ab 
par upon certein terms therein conteined.' In mo the resolu 
tion, Mr. Nance pointed out several reasons why the directors 
thought the proposal ought to be accepted. 

The resolution was unanimously adopted. 
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LIVERPOOL OVERHEAD RAILWAY. 
" The twenty-fourth half-yearly meeting was held on Tuesday in 


Mr. William Forwood, chairman of the Company, presided, and 


said that during the last seven years 58 million passengers had 
-been carried, the trains having run almost five million miles. The 
receipte were £38,022, an increase of £1,530 on the receipta of the 
same period lasb year; £25,113 had been spent, £189 more than 
last year. They had to pay in interest on mor £3,400, leaving 
the amount available for dividend £14,402. They intended to pay 
that day a dividend for their preference shares ab the rate of 5 per 
cent. per annum, absorbing £3,000, and they recommended the 
payment of an increased dividend at the rate of 3 per cent. per 
annum upon the ordinary shares, which would amount to £6,750. 
This would leave them a balance to carry forward of £4,452, 
ainsb a balance last year of £4,320, The Chairman observed 

t they still held the record of punctuality ; 97:3 of their trains 
had during the past half-year been:on time. That was their best 
record for four s, their next best record being in the year 1896. 
It was pro to increase the speed of the trains, and make the 
journey of 64 miles with 15 sto in 20 minutes. Ib was also 


to make use of the line at night, when the railway was 


proposed 
eight hours id 


in conveying minerals, The above recommenda- 
tion of dividen 


was proposed and carried. 


STOCKPORT TRAMWAYS. 


The twenty-third ordinary general meetin 
and Hazel Grove Carriage and Tramways 
last week. 

Mr. J. D. Penney (chairman), who presided, moved the adoption 
of the accounts and directors’ report. 

Mr. Loose seconded, and the resolution was carried without 
.comment. 

The report was as follows: We herewith submit our statement 


of the Stockport 
mpany was 


of accounts for the past half-year, which shows a profit, after 


g £100 to reserve fund, of £631. 16s. 3d., which, together 


placin | 
with £676. 4s. 10d, brought forward from last half-year’s account, 
make a balance of £1,308. ls. ld. available for dividend. Out of. 
y adividend ab the rate of 10 per. 
absorb £637. 10s., and carry £670, | 


this amount we propose to 

cent. per annum, which w 

11s. Id. to next account, 
Dr. Thomas Moore was re elected a director. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 
CONTRACTS OPEN, 


nterd.— The Urban Dietriob Council invite offers for free wiring. 
Tenders by 29th inst. 


Luton.—The Electric Lighting Committee invite tenders for the 


supply and erection of meters. 

Lincoln.—The Town Council invite tenders for wattmeters and 
demand meters. Tenders by Sept. 14. 

Hamburg 
may be made at the Town Hall. Tenders by Sept. 10. 
^ Warrington.— Tenders are required by the Corporation for 
installation of mains and fittings at town hall and market. 

Worksep.—The Urban District Council invite tenders for the 
erection of electricity supply works in Canal-road. Tenders by 
27th inst. 

Plumstead.—The Vestry invite tenders for the supply and 
erection of various plant and machinery for electricity works. 
Tenders by Sept. 15. 

Newport (Mon.).—The Guardians invite tenders for a complete 
installation of electric light at the new workhouse, Stow hill, 
Newport. Tenders by 22ad inst. 

Stookport.—The Tramways Committee invite tenders for 20 
double-deck tramcars, complete with electric equipment for over- 
head traction. "Tenders by Aug. 31. 

Aberdeen. —The Town Council invite tenders for the supply of 
steel tiebars, fishbolus, and nuts. Tenders by 24th inst. 
Details in our advertisement columns. 

Newocastie-upon Tyne. —The New Tramways Committee invite 
tenders for conduits and holes for poles. Tenders by 3ləb insb. 
Details in our advertisement columns. 

Manchester.— The Tramways Committee invite tenders for the 
supply of cast-iron bases for tramway poles. Tenders by 25*h inst. 
Details in our advertisement columns. 

Fulham.—The Vestry invite tenders for wiring the town hall, 
Walham Green, for the electric light. 'Tenders by 24th inst. 
Details in our advertisement columns. 

Nelson.—The Corporation invite tenders for the supply of a 
200-kw. steam dynamo for their electricity works. Tenders by 
Sept. 8. Details in our advertisement columns. 

Southampton. —The Harbour Board invite tenders from crane 
builders for one 30cwt. portable electric wharf crane. Tenders by 
Sept. 10. Details in our ad vertisemenb columns. 

. Bechdale.—The General Purposes Commitvee invite tenders for 
the wiring and fittings required in connection with the electric 
lighting of the town hall. Tenders by 22ad inst. | 

Glasgow.—The Corporation invite tenders for the reconstruction 
of the G w tramways, and the construction of new tramways 
as detailed in specification, Tenders by 24th inst, 


eld 


Two 30. ton electric cranes are required. Enquiries 


Leeds.— The Tramways Committee invite tenders for the ereo- 
tion of a new boiler-house (all trades except ironfounders’) at the 
generating station, Crown Point, Leeds. Tenders by 21sb insb. 

Shipley (Yorks).—The Council invite tenders for steam and 
exhaust pipes, storage battery, switchboard and connections, and 
cables. Tenders by 27th inst. Details in our advertisement 
columns. 

Cardiff —The Corporation invite tenders for the supply and 
delivery and fixing of sundry pipes, feed-water heaters, etc., at 
the Corporation electricity works, Eldon-road, Cardiff. Tenders 
by Aug. 31. 

Cupar Fife.—Tenders are invited ab once for an electric 
lighting installation ab the Fife and Kinross District Lunatic 
Asylum, about 800 lights. Apply to Mr. D. Osborne, clerk to the 
Board, Oupar Fife. 

Horton (Surrey).—The Asylums Committee of the London 
Jounty Council invite tendere for the installation of boilers, 
engines, dynamos, etc., ab the Horton Estate, Epsom, Surrey. 
Tenders by Sept, 22. 

Newcastle-on-Tyne.—The Corporation invite tenders for the 
laying down in Newcastle of about five miles of double-line tram- 
way, the rails and fastenings and the poles being supplied by the 
Corporation. Tenders by Aug. 22. i 

Manchester. —The Electricity Committee invite tenders for the 
work and materials in the es of concretor, stonemason, and 
ironfounder required in erection of the electricity generating 
station, Bloom-street. Tenders by 21st inst. 

Southampton. —The Guardians invite tenders for the erection 
and completion of electrical plant and installation for the lighting 
of the new workhouse infirmary, Shirley Warren. Tenders by 
Sept. 11. Details in our advertisement columns. 

Aberdeen.—The Corporation Tramways Committee invite 
tenders for the supply of steel poles, bases, and brackets for 
extensions of their overhead system of tramways. Tenders by 
25th insb. Details in our advertisement columns. 

Vienna.—The Government Railways invite tenders for various 
supplies for lighting their stations, etc., in the districts of Vienna, 
Linz, Innsbruck, Villach, Triest, Pilsen, Prag, Olmütz, Krakau, 
Lemberg, and Stanislau from Oct. 1, 1900, to Sept. 30, 1901. 
Tenders by 30th inst. | 


Aberdeen, —The Electric Lighting Committee invite tenders for 


|| a twelvemonth's supply of paper or fibre insulated lead-covered 


feeder, distributing and service cables, electricity meters, and 


| house main fuse boxes. Tenders by 28th inst. Details in our 
‘| advertisement columns. 


Hackney.—The Electric Lighting Committee invite tenders for 
condensing plant, cooling apparatus, pipework and valves, f 


| pumps, switchboard and boosters, public arc lamps, meters, 


travelling crane, and workshop equipment. Tenders by Sept. 12, 


Full particulars in our advertisement columns. 


Salford.—The Corporation invite tenders for the supply, 
delivery, and erection of the following plant: lightiog switch- 
board, traction switchboard, and balancing transformers at their 
new electricity works, Strawberry-road, Pendleton. "Tenders by 
Sept. 3. Details in our advertisement columns. 

Whitby.—The Council invite tenders for the following plant: 
two water.tube boilers, pumps, condensers, pipes, etc., two steam 
dynamos, balancer, and boosters, switchboard and connections, 
battery, travelling orate, and cables, arc lampe, eto. Tenders by 
Sept. 3. Details in our advertisement columns. 


' Portsmouth.—Tbe Corporation invite tenders for the supply, 


| delivery, and erection of the whole of the plant and apparatus 


necessary to completely equip for electric traction their proposed 
poser station at Vivash-road, Fratton-grove, Portsmouth. Tenders 
y Sept. 4. Details in our advertisement columns. 


Grimsby.—The Corporation invite tenders to specification 
for the supply and delivery, in connection with the electric 
lighting of the borough, for additional steam dynamos : Section 1, 
engine; Section 2, dynamo; and extension of switchboard for 
dynamo No. 7, and traction work. Tenders by 18th inst. Details 
in our advertisement columns. 


St. Petersburg.—The Posts and Telegraphe Department invite 
tenders for the working of the telephone systems in St. Petersburg, 
Moscow, Warsaw, Odessa, and Riga for 18 yeara from Nov. 1, 1901 
Tenders by Aug. 28. All necessary particulare may be examined 
on personal application at the Imperial Russian Financial Agency, 
107, Cromwell-road, London, S.W., on Mondays, Wednesdays, 
and Fridays, from 2 to 4 p.m. 


Aberdoen.—The Town Council invite alternative tenders for the 
supply of 650 tons steel girder straight-track tramway rails, weight 
about 100ib. per lineal yard ; 150 tons steel girder curve-track 
rails, weight about 104lb. per lineal yard, in standard lengths of 
60ft. or 45ft., as may be decided; aleo for 60 tons fishplatee, 
weight about 75lb. per pair. Tenders by 24th inst. Details in 
our advertisement columns. 


Hanley.—The Electric Lighting Committee invite tenders for 
the supply, delivery, and erection complete of two Lancashire 
boilers and fittings, including steam receiver; water-tank, girders, 
and pumps; fuel economiser, with engine or motor; smoke 
chimney, exhaust fan, with engine, etc.; feed-water heater ; 
forced.draught fittings, firebars, or other appliances to boiler 
furnaces ; and coal conveyor and bunkers. Tenders by 25th inst. 


Worthing.—The Corporation invite tenders for the supply and 
erection of the following plant: (1) three 96-kw. steam Ae 
(vertical enclosed high-speed engines); (2) two boilers of the dry- 
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back marine type, with fittings, ebo. ; (8) steam and exhaust, drain 
and other pipes, in engine and boiler house, pumps, condensing 
plant, eto. ; (4) cast-iron manhole covers; (5) cast-iron arc lamp 

te; (6) stoneware casings; (7) cable work; (8) arc lamps; 
9) storage batteries; (11) balancing transformers and motor- 
generators; (12) economiser; (13) five-ton overhead engine-room 
travelling crane. "Tenders by Sept. 3. 

Fenton (Staffs).—Tenders are invited for works in connection 
with the construction of a single line of railway (2fb. 6in. gauge) 
from Waterhouses to Hulme End, Staffordehire (about eight miles 
two furlongs), and incidental works connected therewith, for the 
Leek and Manifold Valley Light Railway Company. Plans, 
specifications, bills of quantities, and forms of tender may be 
inspected at the offices of the company’s engineer, Mr. Joseph 
Forsyth, Heron's Cross, Fenton, Staffs, on and after Aug. 4, and 
copies of same may be obtained from him. Sealed tenders must 
be sent to Mr, Edward Challinor, secretary, Leek, by Sept. 1. 

London, W.—The Central Electric Supply Company invite 
tenders for the supply, delivery, and erection of (Specification 24) 
dry-back marine boilers, 11ft. 6in. diameter and 14ft. long, gang- 
ways, feed and drain pipes, etc., complete, as required for each of 
three blocks of boilers. Each or all of the blocks can be tendered 
for, each block containing six boilere. Tenders are also to be sub- 
mitted for mechanical stokere, with the shafting and g for 
driving them. Alternative tenders are invited for Beokieatien 28) 
water-tube boilers as an alternative to the dry-back marine boilers, 
including the mountings, feed and drain pipes, etc. Copies of the 
specifications, with forms of tender, drawings, and general condi- 

ons, can be obtained from the General Manager, 19, Carnaby- 
streeb, Golden-equare, W., on payment ef £3. 3s., to be returned 
on receipt of a bona fide tender. Specifications and drawings can 
be seen ab the office of Prof. Kennedy, 17, Victoria-street, S. W. 
Tenders, on the prescribed form, endorsed on the outside '' Electric 
Plant—Tender to No. — Specification,” must be sent to Mr. F. J. 
Walker, general manager, before 10 a.m. on Aug. 20. 


RESULTS OF TENDERS. 


Brookwood Asylum.—The tender of Messrs. Shalders and 
Davis, Southampton, for electric light plant and wiring, at £5,600, 
has been aocepted. 

Sheffüield.—The Corporation have accepted the tender of the 
Electric Construction Company, Wolverhampton, at schedule 
rates, for 12 months’ supply of transformers. 

Huddersfield.—The Corporation have acoepted the tender of 
R. W. Blackwell and Co., Limited, for the overhead equipment of 
two shorb sections of tramways (total length about 2 miles 
800 yards). 

Blackpool. —Tenders for electrical appliances have been placed 
with the following firms ; Leeds Steelworks, rails; Aekham Bros. 
and Wilson, pointe and crossings; L. Cooper, patent jointing 
materials for tramways; Lowther Bros., trolley es, storage 
battery, boosters, and switchboards ; 8t. Helens Cable Company, 
cables and trolley wires. They were for the Marton tramways, 
and the total amount will be £27,000. 


Alliance Company, London 2. ã ... £468 
W. Smith ............... (RA RE BEER œôiMPf . E 4 248 
Duckinfleld ................... a aer viia ds e e . 240 

nwell ............ T e FC 234 
National Electric Wiring Company (accepted) ............. -.. 170 


———É 


BUSINESS NOTES. 
TRACTION. 


Southport.—Since the electric tramways were opened on 
July 18, the receipts have amounted to £750. 


Fiume.—A dynamite oie. t was exploded under a carriage 
of the city electric railway on the 9th insb., bab without causing 
any damage. 

Ince. —The District Council are considering the subject of pur- 
chasing the tramways in their district. They have six months in 
which to do so. 

Newport.—At Tuesday's meeting of the Town Council the 
supply of electric motive power and the construction of a 
tramway up Stow-hill were discussed. 

Stretford.—The District Council have confirmed the report of 
the Electricity and Tramways Committee as to the terms of agree- 
ment with the Manchester Corporation. 

Newcastle.—At a meeting of the Tramways Committee of the 
Newcastle Corporation, ib was announeed that the erection of 
the HON car-sheds at Byker would be proceeded with on Monday 
nex 

North Metropolitan Tramways Co.—At the sixty - first half. 
yearly meeting of this Company, Mr. G. Richardson, who pre- 
sided, stated that the adoption of electric traction depended on 
the London County Council, who had nob yet made experiments 
on their line. 

Bournemouth.—At a recent meeting of the Town Council a 
motion was carried for the purchase of land for the site of the 
future power-house for the electric tramways. The plans and 
estimates n to obtein the sanction of the B of Trade 
are being pre 


‘| Corporation on the 9th inst. considered reporte on the 
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Prestwich.—The Electric Lighting and the Tramways Bill 
having received the Royal assent, the Council are now only 
waitiog for the completion of the agreement with the Manchester 
Corporation. 


Gosport. — The District Council have informed Mr. A. W. White 
that at present they were nob prepared to enter into any negotia- 
tions to acquire the tramway or to enter into any arrangemenb 
with the company to promote a Bill for the extension and con- 
version of the undertaking. 

Dublin United Tramways Co.—From the Company's traffic 
returns for the last week we learn that the mileage worked elec- 
trically is 43 miles, only one mile now remaining being worked by 
horses, as against 18 miles electrically and 26 miles by horees for 
the corresponding period last year. 

Morecambe.—Plans and estimates are being prepared by the 
manager of the Morecambe electricity works for the application 
of overhead traction on the Morecambe Tramway Company's linee, 
which are at present worked by horse traction. It is proposed to 
erect an electric light sub- station at Bare. 


Derby.—As already noted in our last issue, the Town Council 
have carried the resolution recommending the adoption of the 
tramway scheme. This will involve an estimated cost of £200,000. 
This scheme is to reconstruct the lines for electric traction, and 
also to extend them. The site proposed for the power-house, eto., 
is next to the electric light station. 


Dewsbury, Batloy, and Birstall Tramways Oo. —It was stated 
ab the yearly meeting of this Company on the 9th inst. that the 
alteration from a 15 to a 10 minutes’ service of cars had resulted 
in 15 months in a loss of nearly £500. The shareholders present 
voted in favour of the 10 minutes’ service being discontinued, and 
suggested that halfpenny stages be tried for three months. Both 
matters will be considered by the directors. 


Leamington and Warwick Tramways.—4A provisional order 
for the working of the tramway by elecbric traction in the borough 
of Warwick has been obtained, and negotiations are pending with 
the Corporation of Leamington with a view to acquire a similar 
order for that borough. When the requisite hag powers 
have been obtained, the arrangements for eonve g the line into 
an electric tramway will involve the winding up of the existing 
company. 

Bradford Contracts. The Tramways Committee of the Bradford 
allegations 
as to the deviation from the specifications in the contract for the 
electrical equipment of the Corporation tramway extensions. A 
resolution was adopted expressing the committee's belief that in 
every case the substibuted apparatus and materials were ab least 
fully equal to those originally specified, and in many cases an 
improvement. The committee's action was subsequently confirmed 
at a meeting of the Finance and General Purposes Committee. 


London United Tramways.—The whole of the lines from 

Shepherd's Bush to Acton ; from Shepherd's Bush, vi4 Goldhawk- 
, to Kew Bridge; and from Hammersmith · broad way, through 

Chiswick, vid Kew Bridge and Brentford, to Hounslow, are now 
complete in every detail, but a difficulty has arisen which is causin 
delay. At the instance of the Treasury a clause was inse 
requiring the Company to take such precautions as were deemed 
necessary to prevent disturbance of the netic recording instru- 
ments ab Kew Gardens Observatory, and the negotiations, which 
have been in progress for some time, have nob yet resulted in a 
decision. 

Warrington.—At a recent meeting of the Electric Lighting 
Committee, the Tramways Sub-Committee reported that the Bill 
for confirming the Warrington Corporation (Tramways) Order, 1900, 
was then about to receive the Royal assent. The sub-committee 
further stated that all the tramways proposed to be constructed 
by the Corporation had been allowed. They called attention to 
the provisions of the Tramways Act, 1870, which require the 
tramways to be commenced within 12 months and completed in 
two years. Having regard to the difficulty of carrying out so large 
a echeme of tramways within the time stated, ib may be found 
oe to apply for an extension of time in respect to some of 

em. 


Bolton.—An estimate was submitted by the borough engineer 
to the Corporation last week of the cost of carrying out the 
relaying of the tramways. which was approved, and id was decided 
to apply to the Board of Trade for sanction to borrow the eum of 
£87,500 needed to relay the whole of the track. The engineer aleo 
reported terms with the Barrow Hematite Company for supplying 
150 tons of rails, with fishplates. The chairman, vice-chairman, 
and general manager were deputed to interview the Farnworth 
District Coancil as to the electrical equipment of the Farnworth 
tramways, which is considered unsatisfactory. Ib was decided 
that, if desired, the pillars in the centre of the streets be d:illed and 
used for electric lamp purposes. 

Trams in the Lake District.—Some people have still queer 
notions with regard to electric tramways. We find the following 
in the Daily Telegraph: ‘' Objections having been raised by the 
Bowness District Council to the tramway scheme of the British 
Electric Traction Company, a modified proposal bas been pre- 
sented, which the Council, by a majority of one, have accepted. 
There was strong opposition to the scheme on general groune, 
One. member expressed his belief that by lending itself to the 
convenience of the excursion element the scheme would drive 
away the better class of residente, while another asserted that if 
the tramway was introduced into the narrow roads of Bowness 
traffic accidents would increase by 50 per cent., and pedestrians, 
cyclists, and horses would be floandering about in every direction,” 
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Burton-on-Trent.—Ab a conference between a deputation of the 
Burton Corporation and the promoters of the Woodville and 
Swadlincote light railways, on the 10th insb., Mr. Smith (of the 
firm of Messrs. Green, Smith, and Hood, of Liverpool), on behalf 
of the promoters, explained their scheme, which, he said, was for 
& light railway of standard gauge running from Woodville, through 
Swadlincote and Newhall, to Burton-on-Trent. Considerable dis- 
cussion ensued, and it was intimated that there was a possibility 
of an arrangement whereby the whole of the lines on both eides of 
the river might be worked as one system. As to the question of 
motive power, Mr. Smith said he was firmly of opinion that the 
overhead system of electric traction was the only one possible. 


Glossop.— Ab the quarterly meeting of the Town Council last 
week the question of constructing electric tramways in the borough 
was discussed, and an agreement was read proposing to transfer 
the tramways order to Edmundeon’s Electricity Corporation, 
Limited, to whom the electric lighting order for the borough had 
already been transferred. The Town Clerk said the Council had 
power to purchase on a fair valuation at any period of seven years, 
but they could nob purchase the tramways without the electric 
light scheme. The overhead system would be adopted, and the 
cars would run from the Queen's Arms, Old Gloesop, to the 
Palatine Hotel, Hadfield, a distance of four milee, The maximum 
fare would be Id. per mile, and 2d. for the whole distance. Ib was 
decided to affix the common seal to the agreement and a deed of 
guarantee. 

Waterloo-with-Seaforth.—The proces ings of the Tramways 
Committee, which were passed at the Urban District Council 
meeting last week, contained a complaint from a resident in 
Crosby-road with regard to the noise proceeding from the points 
on the electric tramway route. The contractors have been applied 
to, and have replied '' that it very frequently happens that when a 
tramway begins working someone or other objects to the click of 
the points, but after a very short time this dies out. We would 
suggest putting in a lighter spring so as to reduce the click, or 
else inserting a thin piece of leather or a thin sheet of lead between 


the point of the tongue, which is done on some tramways, bub, as 
sooree of 


& rule, very little notice is taken of the matter, an 
tramways do not insert anything whatever." The suggestion is to 
be acted upon. 

Battle.—The Urban District Council have received from the 
solicitors to the Hastings tramways an answer to a communication 
from the clerk stating that the Council would be pre 
oppose the application for a provisional order to supply 


could be more efficiently and economically lighte 
generating station which will be erected in connection with the 
system of tramways which the company have just been authorised 
to erect in Bexhill and Hastings, bub if there are any portions 
which could be more efficiently lighted from other sources, perha 
ou will be so good as to indicate them, so that we may send the 
ormation to the company." The matter was discussed last week, 
and finally allowed to stand over. : 


Ayr.—Ab Monday's meeting of the Town Council ib was reported 
that an offer of 3s. per pole for ground at Bellesleyhill, Prestwick- 
road, to be used as a car station for the tramways, had been 


accepted. The question of a separate generating station had been | 


again under the consideration of the committee, and it had been 
decided to acoept the Electric Lighting Committee's offer to suppl 
energy ab the rate of lid. per unit for the firat 200 000 unite, an 
Id. per unit above that quantity, annually, the Lighting Committee 
bo pay the tramway undertaking compensation at the rate of 9d. per 


car mile for any stoppages arising from deficlency or want of 


carrent. The question of the appointment of Mr. A. J. Fuller, 
the burgh electrical engineer, to carry out the electrical of 
the undertaking had been under consideration, but no definite 
decision had been arrived at. Tenders for 10 cars with complete 
electrical equipment are to be invited. 

Life-Guards,—At the inquest held on the 10th inst. on the body 
of a child which was killed by being run over by a tramcar at 
Halifax, the jury returned a verdicb of accidental death, and added 
that ín their opinion no blame whatever could be abtached to the 
driver. Daring the evidence Mr. Spencer, the tramway manager, 
stated that although the life Foard was only ljin. above the 
ground the child got under it all the same, There had been three 
or four instances in Halifax where the life-guard had picked ap 
older children. There was, practically speaking, no life-guard yeb 
in existence that would prevent this sort of thing. There were a 
good many in the market, but the Board of Trade had not yeb 
seen a life-guard to their satisfaction. The eolicitor also observed 
that in Bradford they had spent hundreds of pounds in getting a 
good life-guard, bat unsuccessfully. Ib seems to us that not long 
ago a first prize was awarded in the competition of life guards ab 

e Tramways Exhibition at the Agricultural Hall An inguesb 
was held at the Swansea Hospital on Friday on the body of Howard 
Stafford Rees, a boy of 13, who was run over by an electric car 
from which he had jumped off on Wednesday, and died at the 
hospital on Friday morning. The jury, after hearing the evidence, 
returned a verdict of accidental death, absolving the conductor 
and driver from blame, but adding a rider thab the double cars 
should be guarded with guards in front of the hind wheels, which 
appeared to be somewhat exposed. 


Sunderiaud. —Àt the Town Council meeting last week a report 
was submitted by the Tramways Committee recommending that 
arran ts be entered into with the contractors to construct 
the route vid Villette-road on to Christ Church upon the terms of 


red to 
ectricity 
in the district, if the order meant that the company would have 
the power to supply the whole district ab any time. The letter 


said: ‘‘ The view of the company is that the whole of your district 
from the 


their existing contract, the work to be done along with the Suffolk. 
street route; that children from three 

permit 
sections ; and that notices be served u 
property in Vine-place, and application made to the Board of 
Trade to lay & double line of tramways in Vine-place, according 
to plan submitted to the meeting, the like in High.street West, 


to twelve years of age be 
ted to travel on the cars ab half fare—this to apply to all 
Dn owners and occupiers of 


near Londonderry Hotel, according to plan submitted to the meet- 
ing. A motion to adjourn the matter for a year having been 
rejected, the above report was carried. On Wednesday afternoon 
the first section of the Sunderland Corporation electric tramways 
was officially opened. The roube completed is that between 
Christ Church and Roker, and the trials which have been made 
during the past few days have proved eminently satisfactory, 
everything working smoothly. The Sunderland Corporation Act 
of 1899 gave the Coaneil power to construct 23 es of single 
track, and of this it was decided to equip ab once 124 miles, Oa 
the advice of Mr. J. F. C. Snell (borough electrical engineer) ib 
was decided to adopt the overhead system of tramways, and the 
contract for the entire reconstruction of the old lines, with the 
addition of the route mentioned, the electrical equipment and the 
firad instalment of cars was leb to Messers. Dick, Kerr, and Co., of 
London and Kilmarnock, for about £126,000. In Fawoett-street 
rosettes are fixed to the house fronte. In the wider streets centre 
poles are erected with arms on either side, and in the other parts 
of the routes the wire is suspended from side bracket poles, 
and the trolley wire is hung at a heighb of 22ft. from the way. 
As the current is to be supplied by the Lighting Committee of 
the Corporation, more generating pant bas been laid down. Four 
Galloway boilers, 28ft. by 8ft. Gin., have been put in, with 
mechanical stokers and economisers, and special elevating 
machinery to save handling of the coal. In the engine · room 
there are three new 450 i.h.p. steam dynamos, each engine being 
of the three-crank compound type, the generators having been 
made by the Sunderland Forge and Engineering Company, Pallion. 
The Corporation have ordered three different types of cars. One 
kind only a single deck, as there is a low bridge on one 
of the routes. Six of the vehicles will be double deckers, carrying 
68 passengers; these are for the Roker route. The remainder are 
double-deck outside-seat single-truck cars, which have saocommoda- 
tion for 56 persons. Each car is driven by two 25-b.p. motors, 
which are capable of propelling the car up an incline of 1 in 12 
at a speed of eight miles an hour, and are equal to the task of 
starting the car, fully laden, from resb up a similar incline. The 
tramway contractors have just been instructed to proceed with 
the Villette-road extension. 


LIGHTING AND GENERAL, 


Motor Club.—Efforte are being made to start a local motor club 
ab Newcastle. 

Rochdale.—The lighting of the workhouse will probably be 
completed in six weeks. 

Ryl—The Urban District Council have obtained permission 
to borrow £15,250 for electric lighting. 

Alnwick.—The Urban District Council are conferring with two 
electrical supply companies, and also with a refuse-destructor 
company. 

Dorecheater.—The Town Council will apply to the Board of 
Trade for a provisional order to enable them to light the borough 
with electricity. i 

Luthrie.—The Post Officeauthorities are now laying the Vang iie, ax 
to Luthrie, and hope to have the communication complete by the 
end of the month. i 

Shrewsbury.——Ab the recent quarterly meeting of the Town 
Council a very considerable extension of the electric lighting of 
the public streets was approved. ‘ 

Bolton.—The appointment of borough electrical engineer, ab a 
salary beginning with £500, reste between Meesrs. A. A. Day, J. A. 
Jeckell, H. T. Stroet, and W. R. Wright. 

Whitehaven. —Ib is yy pene that the new buildings in connec- 
tion with the extension of electric light station will be ready for 
the reception of the machinery in about a month. 

Braintree.—The Urban District Council are nob in favour of 
the North British Electricity Supply Company's suggestion to 
obtain a provisional order to supply the Braintree district. 

Dalry.—A letter from the North British Eleetricity Supply 
Company is before the Northern District Committee for considera 
tion, with a recommendation that steps be taken to oppose any 
monopoly. 

Bury.—Ib is proposed that eight arc lamps of 2,000 o. p. each 
be erected in the central part of the town. Plans are to be sub- 
mitted with a view of ascertaining the cost of building an acoumu- 
lator-house. 

Bognor.—Some of the Guardians desire electric light to be 
installed at the workhouse. Recently a motion that the Visiting 
Committee should consider the matter was brought forward, but 
was defeated. 

Boverley.— The Town Council have decided to apply for a pro- 
visional order empowering the Corporation to supply electricity 


within the borough, and Mr. Gibbings has been instructed to 


prepare plans. 

Change of Address. —The offices of the electric lighting depart- 
ment of the Hull Corporation have been removed to the electrig 
lighting station, Sculcoates-lane, Hull, and the Dagger-lane offices 
have been cloeed. i 
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Ryde.—The long · continued opposition against the Corporation’s 
lighting scheme was again much to the fore lasb week, when 
Colonel Smith, R.E., held an enquiry into the application to 
borrow £30,000 for the purpose. 


Seuthport.—Ab the lasd meeting of the Council ib was decided 
to light London street, Chapel - street, and Esstbank.street b 
electricity, and a motion was submitted authorising an appli- 
cation for power to borrow £1,900. 


Cape Electric Tramways.—This Company have declared an 
interim dividend of 5 per cent. net, which is payable at the offices 
of the Company, 55 and 56, Bishopsgate-streed Within, E. C., on or 
after the 22nd inab., by presenting coupon No. 6 


Imperial Tramways Co.—Warrante have been posted to the 
shareholders of the Imperial Tramways Company, Limited, io pay- 
mend of an interim dividend at the rate of 74 per cent, per annum 
on the ordinary shares for the half year ended June 30 last. 


Crees and Strand Electricity Supply Corporation. — 
Letters of allotment of the new iseue of 30,000 new preference 
shares of the Charing Cross and Strand Electricity Supply Cor- 
poration, Limited, were posted to the shareholders on the lich insb. 


Friswell's Automobile Palace Co. This Company was formed 
on 1st inst. with a capital of £40,000 in £1 shares, the object being 


to adopt an ment with Friswell, Limited, and to carry on 
the business of cycle and motorcar manufacturers, engineers, 
machiniste, etc. - 


Wellingborough.—The Urban District Council intend to apply, 
on or before Dec. 21 next, for a provisional order under the Electric 
Lighting Acts of 1882 and 1888, authorising them to supply elec- 
tricity for all pube purposes throughout the urban district of 
Wellingborough. ` 

Accident. —Daring the thanderstorm of Friday last, a labourer 
1 by the Liverpool Corporation tramways was changing 
tram horses in Robson - street, when an electric wire fell on his 
head. He was severely injured, and died the same night in 
Stanley Hospital. 

New Malden. —The Electric Lighting Committee are consulting 
Mr. Warden-Sbevens on the pro street-lighting, and the 
surveyor has been instructed to purchase Ordnance maps and 
indicate on them the positions of the lamps, and to afford every 
assistance in forming an estimate. 

Barnet.—The Electric Lighting Committes have informed the 
Urban District. Council that on terms similar to those embodied 
in the existing agreement with the Council, 85 would supply 
electric light to the whole of Manor- road, Barnet Common Estate, 
and to Sebright and Calvert roads. 

Peatypool.—Ab a meeting of a committee of the Urban District 
Council on Wednesday, the question whether the Council should 
now apply for an order from the Board of Trade to establish 
electric lighting outside the area of the Pontypool Electric Light 
and Power Company was considered. 

Johnsen Electro-Germicide Co.—This Company bas been 
registered with a capital of £2,000 in £1 shares, the object bein 
to adopt an agreement with C. M. Johnson for the acquisition 4 
a patent for improved means of destroying disease germs, and of 
an electrical generating machine and apparatus. 

Association me.— We have received from the American 
Electro-Therepeutic Association a N of the tenth annual 
meeting of the association, to be held at the Academy of Medicine, 
Room 44, 17, West Forty - third street, New York City. -Various 
interesting papers dealing with electricity will be read. 


.— The Urban Council have not come to any definite 
decision concerning the offer of the electric light company to 
iostal and light some additional lamps for £69. 12s, 5d. If the 
contract be given for three years they will contribute one-third 
of the cost, and if a five years’ contract they will pay half the cost. 


Perth —Communications between the Electric Lighting Com. 
mittee of the Police Commissioners and the Caledonian Railway 
Company with reference to an installation of the electric light in 
the station have resulted in a report on the subject by Mr. Dunn, 
which is at present in the hands of Mr. Patrick, the general 
manager. 

Londom Gazette.— An adjudication order has been made out re 
W. V. Scott, 1, Shaftesbury-road East, Hammersmith. — Mr. W. M. 
Richards, 52, Belvoir- street, Leicester, has been granted his release 
as trustee re W. A. Charles and J. S. Blackwell (trading as the 
Central Electrical and Engineering Company), 14 and 111, Church - 
gate, Leicester. 

Huddersfield.—On Wednesday the Corporation passed a resolu- 
tion in favour of the recommendation of the Electricity Committee, 
which was to apply to the Local Government Board for eanction 
to borrow £30,342 for telephone purposes, to be repaid within 
25 years, and the plans of the borough electrical engineer for the 
same were approved. 

Yeadon.—The District Council are still considering the electric 
lighting question. At the close of a recent conference ib was 
decided to take a plébiscite of the householders in the compulsory 
area of supply for ascertaining the number of lighte likely to be 
taken up at a charge of 5d. per unit, and then submit the facta to 
a ratepayers’ meeting. 

Hampstead. —Àt the last meeting of the Vestry Mc. Greenhill 
moved that application be made to the London County Council 
for sanction to borrow £28,498 in respect of electric lighting 
extensions. It was he said, to pass the resolution at 


once, in order that. time shou | nob be lost owing to the holidays. 


The motion was carried, 
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Soler Aluminium Parent Syndicate, Limited. —This Company 
has been registered with a capital of £60,000 in £1 shares, the 
object being to adopt and carry into effect an agreement expressed 
to be made between Sir E. J. Reed of the one parb and this Com- 
pan of the other part; primarily to manufacture, sell, and deal 

alamiatum and alloys thereof, etc. 

Compagnio [nternationale d’Electricite, Liege.—We are 
indebted to Mr. H. Pieper, the general manager of this Company, 
for a splendidly illustrated pamphlet describing the works of the 
Company st Lidge, and their exhibit at Paris. Generators and 
motors form the principal of the business, but the Company also 
manufacture a special kind of automatic arc iamp (Pieper's patent). 


Swansea.—The advisability of the Corporation doing their own 
wiring is being discussed, and the chairman of the Eleotric Com- 
mittee has replied, to enquiries on the subject, thab he is nob 
certain whether the agreement with the Free Wiring Compeny is 
executed, but, if not, he will gladly have the question discussed 
by the Council, as he is willing and anxious to assist consumers in 
every way. 

Hull.—At a recent special and private meeting of the Electric 
Lighting Committee the electrical engineer reported that Messrs, 
Earles had made no further progress with the dynamos which they 
are making for the Corporation. The engineer was accordingly 
instructed to give Mesars. Earles the necessary notice to terminate 
the contract. The committee farther resolved to notify this step 
to the sureties. 

Aberdeen —Tho estimates for the ensuing year for lighting are 
£11,800 against £8,650 expended last year, the increase due 
to the proposed substitution of the electric light for gas in the 
central parts of the city for street-lighting, the streets to be thus 
lid being Union terrace Bridge-street, Marischal streeo, Castle- 
street, Stirling-street, Exchange street, and George-street as far 
as Kittybrewater. 

Sheffield. —The Electric Light Committee’s last report states, 
with reference to service connections, that the manager recom- 
mended that no charge be made for leading in services for electrical 
energy up to a distance of 30ft. from the distributing maine, and 
that over this distance ouly actual cost price be charged. Ib 
appears that the recent breakdown in the Corporation electric lighb 
depé; is more serious than it was thought at first, and it is hinted 
ann almost complete renovation of the planb will have to be 


Stock Exchange. — The Stock Exchange Committee have 
appointed dieron C Aug. 29, a special settling day in Babcock 
and Wilcox, Limited, further iesue of 90,000 ordinary shares of 
£1 each, fully paid, Nos. 440 001 to 530.000, and have also ordered 
these securities to be quoted in the official list. The committee 
have further been asked to allow the British Columbia Electric 
Railway Company's further issue of 1 600 5 per cent. non cumula- 
tive preference shares of £10 each, fully paid, Nos. 37,001 to 
38,600, to be quoted iu the official list. 

Kingston.—The following accounte have been published by the 
Corporation: Electric light revenue —receipte - sale of electricity, 
£4,732. 2s. 6d. ; arc lamps transferred, £900 ; arc (special) ditto, 
£96. 15s.; incandescent ditto, £86. 122. 6d.; meter rente, 
£142. 155.; miscellaneons. £899. ls. Id.; overdrawn account, 
£382 13+. 7d.—total, £11,811. 17a. Expenditure—overdrafo (last 
account), £364 7+. 2d; generation, £2,890. 193. 61. ; lampe, £26 
7s. 3d.; distribution, maintenance, and management, £733. 
7s. 4d. ; loans, £2 674 53. 7d. ; wages, £1,492. 4s. 4d. ; balance in 
hand, £285 3a.—total, £11,811. 178. 

Cardiff.—At a special meeting of the Electrical Committee Mr. 
Appelbee reported that Mr. Oswald Stoll had notified that the 
new Empire would be opened shortly, and asked for terms for 
supply of electric light. In order to give the supply desired— 
continuous current—io would be necessary to obtain a motor. 
generator, sud he suggested thab the committee should obtain 
that machine. It was decided that Mr. Appelbee should work oub 
terins and discuss them with Mr. Stoll. Ab the ordinary meetin 
of the Town Council held this week several members complained 
of the small illaminating power of the new electric lamps recently 
put up on Canton Cre Ab the same meeting application was 
made to run motorcars for the convenienoe of passengers between 
Blackweir and that town until the Council had established the 
electric trams, which was approved. 

Societe Internationale des Electricions — The administrative 
committee of this body hae decided to divide itself into eix 
sections, each of which will meet once a month, except during the 
vacation, in view of discussing questions which are of interest to 
the society, such as reports, meetings, admission of m 
experiments in the central laboratory, high-grade school of 
electricity, scientific, and induatrial missions. The sections are 
the following: (1) Production and utilisation of electricity as a 
motive power, will meet the first Monday in the month, under the 
phi a of M. M. Leblanc. (2) Electric lighting; will meet the 

rst Tuesday in the month; president, M. het. (3) Elecbro- 
chemistry, electrometallurgy, accumulators, batteries, the first 
Wednesday in the month; president, M. D. Monnier. (4) 
Canalisation, distribution, lighting, traction, etc., the first 
Thursday in the month; president, M. Groeselio. (5) Telegraphy 
and telephony, the first Friday in the month; presidend, M. 
Abraham. (6) Physical research electr. physiology, instruments, 
and measures, the firs) Saturday iu the month; president, M 
Armagnat. This division is to be commended, as small com- 
mittees meeting more frequently, and discussing the subjects which 
they are more directly acquainted with, are more likely to bear 
fruitful results than fewer meetings where all members attend and 
where subjects are discussed which only interest the few, | 


THE ELECTRICAL ENGINEER, AUGUST 17, 1900. 


Waterloo with Seaferth.—Tho Urban District Council, havin 
received a number of complainte about the inconvenience caus 
to users of the telephone by noises on the wires, have decided to 
address a memorial to the National Telephone Company, n 
the difficalties under which subscribers were labouring, and asking 
that till the wires were put under ground something might be done 
to minimise the noise. 

Electromotion Corporation, Limited. —This Company has been 
registered with a capital of £50,000, in £1 shares, the objects being 
to acquire a conoession granted, or about to be granted, by the 
town of Nova N for the establishment of a public or private 
service of electric lighting and certain land and 1 known 
as Coscatel de Pinel, and including the waterfall sitaate in the 
municipality of Nova Friburgo, in the State of Rio de Janeiro, 
Brazil, eto. . 

Alfreton.—The Urban District Council have decided that the 
electric lighting area to be mentioned in the provisional order 
should be the Alfreton Ward. Mr. 8. Johnson, the engineer (Mr. 
Barnee), and the surveyor are to inspect the district and settle as 
to the streete where private consumers are unlikely to be obtained, 
in which case it is suggested thab such streets be struck out of the 
map and the provisional order, excep? for etreet-lighting purposes, 
In these streets a street lighting cable only will be laid down. 


Walsall.— Subject to the approval of the Local Government 
Board being obtained, and to the electric lighting undertaking 
paying to the gas bain arly ims an annual rent of £115, the Town 
Council will appropriate, for the purpose of the electric generating 
station, certain lands forming parb of the site of the Wolver- 
hampton-street gasworks. Application is to be made to the Local 
Government Board for their appropriation of the lands above 
mentioned for the purposes of the electric lighting undertaking. 


West Highlands.—There is some talk of reviving the West 
Highland water-power scheme for the generating of electric power. 
The proposal under consideration is to trap the waters of Loch 
Ericht and convey them across country for a distance of 20 milee 
to the head of Loch Loven, where a waterfall of 110ft. would be 
obtained, giving a power equivalent to 23,000 h.p. The scheme, 
according to the estimate, will cost 14 millions sterling. Ib is 
probable thab the scheme will be opposed by persons interested in 
the North of Scotland. | 

Ashton-undor-Lyne.—Mr. Robert Hammond has been engaged 
to inspect and report on the whole of the Corporation’s existing 
sbation plant. The demand indicator system of supply will be 
abolished at the end of the present quarter, and a uniform rate 
of e unit charged from that time and until further notice 
for all electricity supplied to private consumers for lighting pur- 
poses. Messrs. Lacey, Clirehugh, and Sillar propose to report on 
the refuse destructor as soon as they have satisfied themselves thab 
the best value possible had been obtained therefrom. 


Penistone.— Abd last week's meeting of the Guardians a deputa- 
tion from the Penistone and Thurlestone Urban District Councils 
attended with reference to the question of the electric lighting of 
the whole district. The Clerk stated that the reason why the 
deputation had been invited to attend was that the quality of gas 
was nob ab all satisfactory, and also that a notice had been served 
of an increase in the price of gas. Finally. ib was resolved that 
Messrs. T. A. Hinchcliffe (Denby Dale) and Henry Kaye (Clayton 
West) should represent the Board, and acb in conjunction with 
the District Council. 

King’s Lynn. —At last week's meeting of the Council the engineer 
reported that the total number of applications for supply amounted 
to 210, being an increase of seven during the month, and that there 
were 372 streeb lamps (in addition to the arcs), being an increase 
of six. Ib was agreed that a main be laid down when required 
for new applications on the Spread Eagle Eetate, and ib was stated 
that the Local Government Board had sanctioned the loan of 
£10,000 for extensions, with the exception of £20, representin 
the debt outstanding on the gable end of the engine-house, whi 
would have to be pulled down. 


"English Illustrated Magaszine.”—The August number, well 
b np and sprightly as usual, contains another instalment by 
r. H. Drummond ; another by Mr. Hulme Beaman's, ** Adven- 
tures of Archibald P. Batts, Millionaire”; and a number of special 
articles, ken bs Israel in London: How the Hebrew Lives in 
Whitechapel,” by George A. Wade ; ‘‘ Pompeii Up to Date," by 
Frederick Dolman, with excellent illustrations from photographs 
of the newer finds; and a very amusing sketch by Mr. C. W. 
Mason, entitled Sam Lung and his Claim in Klondike,” where 
the wily John and the cute Yankee measure swords, much to the 
profit of the Celestial. A 
Electric Enterprise in the Wost of Sootland.—In reference to 
the paragraphs that have appeared as to a project for establishing 
generating stations for the supply of electric energy throughout 
the Wesb of Scotland, the Glasgow Herald is informed that 
another large scheme of a similar and comprehensive character for 
the supply of electricity for manufacturing, lighting, and other 
puree throughout the industrial districtes round Glasgow has 
een in preparation for a long time pasb, and is now matured. 
This scheme is being promoted by a number of gentlemen 
in flaential in the various localities embraced, and a Bill for the 
necessary parliamentary sanction will be introduced next ssssion. 
The agente are Messrs. Maclay, Murray, and Spens, Glasgow. 


Boiler Record Book. — The National Boiler and General 
Insurance Company, Limited (head offices, 22, St. Ann’s-eqaare, 
Manchester), are publishing a boiler record book, which will be 
found useful by sbeam users, as by its moans they will be able 
to main & concise and simple record of the important matters 
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relating to their boilers. The information to be tabulated is 
classified under the following headinge: number of boiler; year; 
dates of internal cleaning ; dates of external flue cleaning ; dates 
of thorough inspection ; dates and particulars of special baring of 
brickwork or covering; repairs (if any) suggested in reporb; 
nature and extent of repairs carried out after suggestions in 
ehh or at any time; dates and particulars of overhaul of or 
substitution of fittings ; general remarks. — 

Commerolal Ioformation Office.—We are informed that the 
Royal Commission at Paris has instituted a commercial information 
office for the use, without charge, of British exhibitors, visitore, 
and members of congresses. There is at the disposal of English 
members who may be attending congresses a spacious room where 
they can meet and discuss, This office is situated on the Quai 
d'Orsay, entrance by the side door on the east. A writing-room 
is provided for the use of members of congresses, and information 
on trade matters will be given as far as poesible. In the office will 
also be found a comprehensive set of customs tariffs, information 
as to transport by land and sea, books of reference, directories, etc. 
Letters and pex em can also during the congress be addressed 
to members as follows: telegrams—care of ''Britpav," Paris; 
letters —care of Commercial Information Office, British Royal 
ee Quai d'Orsay. The office will be open daily from 10 a.m. 
to 5 p.m. 

Electric Cargo Cranes.—The Tees Union Ship 
Limited, have recently installed ab their wharf ad Middlesbrough 
three portable electric cargo-discharging cranes. These electric 
cranes are similar to those installed by the Southampton Dock 
and Harbour Board. They have a power of five tons, and have 
been constructed by Measrs. Stothert and Pitt, Limited, engineers, 
of Bath and London, their consulting electrical engineer being 
Mr. J. G. W. Aldridge, of Westminster-chambers, London, S. W. 
At the new goods shed at Aberdeen Harbour three electric cranes 
are to be fitted up on the roof to discharge goode from vessels 
into the upper storey. These cranes are considerably more 
economical than the hydraulic ones. The current consumed is in 
direct proportion to the load lifted, whereas the cylinder of the 
hydraulic has to be pumped full of water whether to lift a 
maximum load or an empty chain. Another great advantage is 
that all the cranes can be worked from a central station, and 
eeparate boilers and fires are no longer required. The cranes, too, 
are nob affected by frost, as are the hydraulic cranes, 

Southend. —4À the last meeting of the Town Council the Light 
Railways and Electric Lighting Committee reported on the 
tenders received for carrying out the following work in connection 
with the electric tramways and electric lighting: (1) for the 
erection of generating station, car sheds, ebo., ab the London.road 
dep6bt ; (2) for the permanent way, road bed, paving, and bonding; 
(3) for steel girder rails and fiehplates ; (4) for boilers, fittings, and 
boiler-house accessories (Section A); (5) for steam generators, 
travelling cranes, switchboards, etc. (Section B) ; (6) for tramway 
and lighting feeders, and distributors (Section C); (7) for over- 
head equipment (Section D); (8) for trucks and car equipments 
(Section E). Out of 88 tenders received the lowesb was thab by 
Messrs. Datilh-Smith, McMillan, and Co., of 29, Great Sb. Helens- 
streeb, and 32, South.road, Philadelphia, U.S.A , who offered to 
carry oub the whole of the work for £87,500, which is £100 less than 
the estimated amount of the borough engineer. To the above 
amount must be added £3,375 for car bodies and £1,000 expenses, 
making a total outlay of £91,876. The above tender was accepted, 
as already noted in our last issue, and it was agreed that the sum 
of £10,900 was the proportionate part in the expenditure chargeable 
to the electric lighting account. Application will be made to the 
Local Government Board for allowing these sums to be raised. 

Iron and Steel Institute. —The programme of the Paris meeting 
of the institute, Sept. 18 21, which has just been issued, promises 
& more than usually interesting meeting. The president (Sir 
Willlams Roberte- Austen, K. C. B.) will deliver a special address, 
and M. Pingeb, the secretary of the French Association of Iron- 
masters, will read a paper on the general progress of the iron and 
eteel industry in France; Prof. Bauerman (Ordnance College, 
Woolwich) will describe the iron and steel exhibits at the exhibi- 
tion; Mr. J. E. Stead (a member of the council) will give the results 
of his micro-chemical researches on iron and phosphorus ; Mr. Colby 
(Pennsylvania) will discourse on the American methods of testing 
iron and steel; Mr. Dory (Bilbao) will speak of the washing of 
iron ore in Spain, whence we derive our principal supplies ; and 


ing Company, 


Mr. L. Katona will describe the latest improvements in the rolling 


mills of Hungary; and Baron Juptner will read a paper on the 
constitution of slags in Austria. Other papers will be read by 
Mr. E. F. S. Lange (Manchester). on a new method of producing 
high temperature, and by Mr. Melland and Mr. Waldron (Mason 
University College, Birmingham) on the action of aluminium on 
the carbon of cast iron. The members will be entertained by the 
French ironmasters, and visits will be made to St. Chamond, in 
the Loire, and to the great ironworks at Hyanges, Lorraine. A 
number of excursions are projected, and members desirous of being 
invited to take part in either of these excursions may obtain all 
particulars from the secretary of the institute. 
Iostitution of Junior Engineers. —The members of the Institu- 
tion of Junior Engineers, in continuation of their annual tour, 
visited several works on Tuesday in Newcastle and district. In 
the morning they saw the works of the Newcastle and District 
Eiectric Lighting Company, which divides with another company 
the lighting of Newcastle, and which owes mach of ite capacity 
to the inventive powers of the Hon. C. A. Parsons, president of 
the institution. It was explained that the works, when opened 
in January, 1890, had three Parsons turbo-electric tors of 
75 kw. capacity each, and that more recently a 600-kw. turbo- 
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alternator had been erected—in fact, had it not been that the 
Parsons steam turbo-generator occupies so little space, and is so 
free from vibration thab no foundation is required for the machinery, 
the site could not have been utilised for the worke. The company 
has at present turbo-generators representing nearly 1,720 kw. 
fixed, and has provision for 3,200 kw. The members were after- 
wards entertained at luncheon by the president, who intimated 
that he would be unable to preside ab the summer dinner of the 
members on Friday night owing to his having to be present at the 
trials of the Viper at Portsmouth. After luncheon the members 
visited the Elswick works of Armstrong, Whitworth, and Co., 
inspecting the engine shope, ga / gunshops, casb-iron foundry 
shope for hydraulic and electric fittings, ammunition and small 
quick-firing gunshops, torpedo-tube factory, and the shops in 
which gun-carriages, mountings, and cartridge-cases are made. 
In the evening the members visited the engineering department 
of the Darham College of Science, Newcastle, where Prof. 
Weighton holds the chair of engineering. —The Times. 


Glasgow.—The committee on electricity have submitted to the 
Corporation the eighth annual report and balance-sheet of the 
tion electricity undertaking, which embraces the year 
from June 1, 1899, to May 31, 1900, for the particulars of which 
we are indebted to the Glasgow Herald. The groes revenue amounts 
to £59 762, 2s., and the (or working) expenditure to £34 999. 
15s, 11d., to which is added 1 written off capital £3,181. 
10s. lld., the balance carried to profit and loss account being 
£21,580. 15a. 2d., out of which the committee had to meet the 
following requirements: (1) interest on loans, £15,256. Os. 7d. ; 
2) sinking fund, £6,285; leaving a balance of £39, 143. 7d., which 
as been placed to the credib of the reserve fund. The committee 
regret that, owing to the large amount which has had to be paid as 
interest on money borrowed for new works during the past year, 
which are as yeb unproductive, it has not been found possible 
do write off in the account now submitted so large an amount 
in respect of depreciation as was written off in the previous 
year. With references to the charges to be made for the supply 
of electrical energy during the year 1900-1901, the committee 
recommend that these should be as follows : (1) Under the demand 
indicator system—(1) wherea quantity not exceeding the maximum 
demand for 365 hours in the 12 months (being an average of one 
hour per day) is used, 6d. per Board of Trade unit; (2) all current 
consa over the above quantity at 100 volts pressure, 24d. per 
Board of Trade unib; (3) all current consumed over the above 
quantity at 200 volte pressure, 2d. per of Trade unit; (4) 
all current consumed over the above sper de 250 volte pressure, 
lid. Board of Trade unit. (2) Under fixed charged system— 
(I) a fixed charge of 4s. 6d. per annum for each 8.c.p. (32-wat*) 
lamp or its equivalent fixed in consumer's premises (or £7. Os. 8d. 
per kilowatt) for 100 volte supplies; 4s. 4d. per 8-c.p. lam 
ed (or £6. 15s. 5d. per kilowatt for 200 volte supplies, an 
4s. per da lamp fixed (or £6. 5s. per kilowatt) for 250 volts 
supplies, this c being spread uniformly over the 12 months ; 
- (2) an additional charge for all current used as recorded on the 
meter at the rate of 14d. per Board of Trade unit. (3) All con- 
sumers who take a supply for the equivalent of five hours or more 
per day for 365 days per annum, to be charged throughout ab tho 
rates of 24d. Fi unió for 100. volt y^ ot 2d. per unit for 200-volb 
supplies, and lid. per unit for -volb supplies, (4) That a 
8 rate of 3d. per unit be charged for supply to churches. 
(5) That for domestic consumers only a uniform charge of 34d. per 
anit for 250.volb consumers, and 4d. per unit for 100. volb and 
200-volt consumers be made, without the use of the demand 
indicator. (6) That for motive power purposes only, subject to 
such oonditions as it may be neces to enforce for the 
proper protection of the Corporation, a uniform charge of IId. 
per unio for 250-volb consumers and 2d. per unib for 200-volb con- 
sumers be made, aleo without the use of the demand indicator. 
(Note. —The Popes under heads 4, 5, and 6 have already been 
approved by the Corporation.) The quantity of electricity sold to 
private consumers during the past year was 3 788,795 units, as 
compared with 2,566,016 units during the previous year, being an 
increase of 47:65 per cent. The number of consumers on May 31, 
1900, was 2,852, as compared with 1,858 at May 31, 1899, being 
an increase of 994, or 53:49 per cent., during the par There 
were 162 consumers who consumed the equivalent of five hours or 
over per day of their maximum demand throughout the year. The 
number of motors in use and supplied off the Corporation mains 
as ab May 31, 1900, was 212, as compared with 78 at May 31, 
1899. The total number of arc lamps erected and in regular use 
in the streets as ab May 31, 1900, was 265, as compared with 227 
at the same date last year, and the quantity of electricity con- 
sumed for street-lighting was 461,874 units, as com with 
258 334 during the preceding year. Daring the year the buildings 
at Port Dundas have been . completed as far as the 
firsb section is concerned, and the temporary wooden shed which 
had to be erected within the line of the main building 
has been removed for some months past. The amount of 
steam plant erected or in process of erection and nearing 
completion as at May 31, 1900, ab Port-Dundas was nearly 
7,000 h.p., being rather more than double the amount of plant 
(3,300 h. p.) previously fixed in the Waterloo-sbreet station. There 
is, therefore, 4,500 h.p. extra available at Port-Dundas to meet 
the coming winter's load, as compared with the amount available 
last winter. In addition to this, the buildings at Pollokshaws- 
road station have been advanced to a stage nearing completion, 
&nd the erection of the boilers, engines, and dynamos to an 
aggregate of 2,200 h.p. is now being proceeded with. This will 
provide an additional 2 200 h. p. beyond that above indicated to 
meet the demand of the coming winter, and after the wante of 
P e and other parte of the south side area in which 
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mains will be ready for supply have been met, a considerable 
amount will remain available for aseistance on the north side of 
the river if required. A further extension of plant for Port- Dundas 
station of about 5.000 h. p. is on order, and this is 

to be in full operation before May 31 next. An arrange- 
ment has also been made to put in additional plant of 2,200 h.p. 
in the Pollokshaws-road station after the close of the Glasgow 
Exhibition of 1901. This plant, consisting of two engines 
and dynamos, is due for delivery at the exhibition in January, 
1901, where it will be erected and used till the close of the 
exhibition. About 20 miles of new feeders and 20 miles of 
distributing mains have been laid during the past financial year 
upon the north side of the Clyde, and about seven miles of feeders 
and five miles of distributing mains have been laid on the south 
side of the river, in addition to what had been laid before May 31, 
1899. These feeders and mains the committee confidently hope 
may be pat in use by October of the present year. The under- 
taking of the Kelvinside Electricity Company, Limited, came into 
the hands of the Corporation in August, 1899, and the committee 
are now putting in about 1,000 h.p. of new plant to meet the 
rapidly-growing demand in the Hyndland district of Kelvinside 
and in the Dowanhill district as far as Byres-road. There 
is a steadily-increasing demand within the area of the Kelvinside 
estate, but it should be specially noted that during the pasb year 
81 new consumers have n connected to the mains in the new 
tenements on the Hyndland-road district alone and that this 
number is rapidly growing, as many as 22 having been added 
since May 31 last. Ab the close of the financial year (1899-1900) 
the electricity rente that were still outetanding amounted to 
£6,279. 19a. 9d., and ab about the middle of July there had been 
recovered a sum of £3,965. 19s. 5d. There was thus still outebend- 
ing at tháb time the sum of £2,314. 7s. 4d. 


PROVISIONAL PATENTS, 1900. 


JULY 3l. 

13679. Improvements in holders for electrolytic incandescent 
lamps. Bernard Mervyn Drake, Eustace Graham 
Sheppard. and the Nernst Electric Light Company, 
Limited, 82, Victoria-street, Westminster, London. 

18680. Improvemonts in series resistances for oelectrolytio 
lawps. Sylvester Legh Powell and the Nernst Electric 
Lighb Company, Limited, 82, Victoria-street, West- 
minster, London. , 

13692. Phonographic recorder. Thomas Alva Edison, 23, 
Soutbampton-buildings, Chancery-lane, London. (Com. 
plete specification. ) 

18003. Process of and apparatus for duplicating phonographic 
records, also applicable for other purposes. Thomas 
Alva Edison, 23, Southampton-buildings, Chancery lane, 
London. (Complete specification.) 

13769, Improvements in and connected with index arrange- 
ment for telephone subscribers. Hermann Oppen- 
heimer, 55, Redcross-street, Barbican, London. (Actien- 
gesellschaft Mix und Genest, Germany.) 

19720. Improvements in mothods of operating dynamo-electric 
machines. The British Thomson-Houston Company, 
Limited. 83, Cannon-street, London. (Ernst J. ; 
United States ) (Complete specification.) 

19721. Improvements in systems ef electric moter control. 
The British Thomson- Houston Company, Limited, 83, 
Cannon-etreeb, London. (Charles L. Perry, United 
States.) (Complete specification.) 

Improvements in centact devices chiefly designed for 
uso in connection with electrical counting or record- 
ing devices. Alwyn Walter Staveley and Isaac Hardy 
Parsons, trading as Gent and Co., 4, South street, 
Finsbury, London. 

Improvements in electricity meters. William Morris 
Mordey and Guy Carey Fricker, 46, Lincoln’s-inn-fields, 
London. 

A new or improved automatic deviee for the safe 
operation of electric conductors with or without 
guard wires. Conrado Sintas and Ernesto E. Schultz, 
18, Buckingham.street, Strand, London. (Complete 
specification. ) 

Improvements in incandescent electric safety lamps. 
Frederick Humphrey Hill, 298, South Lambeth-road, 
London. i —s6 le 

13765. Improvements in automatic electric block systems for 
railroads, Judson Shoecraft and Charles Carroll 
Gardiner, 111, Hatton-garden, London. (Complete 
specification.) 


13723. 


18788. 


18751. 


18788. 


AvGUST l. 

13786. Self acting charge and discharge lodicator for accumu. 
lators and similar apparatuses.  Hoinrich Wilbelm 
Hellmann, 4, Wielandstrasse, Charlottenburg, Germany. 
(Complete specification. ) 

18805, Improvements in insulating supports fer electrical 
conductors. Gilbert Wright and Christian Aalborg, 
Westinghouse-building, Norfolk-street Strand, London. 
(Date applied for under Patents, etc, Act, 1883, 
Sec. 103, Jan. 2, 1000, being date of application in 
United States.) 
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19910. Improvements in trolleys for electric traction having 
three wires for triphase currents. Alfred Bosshardt, 4, 
Corporation-street, Manchester. (Léon Gerard, Belgium.) 

13811, Improvemonts relating to underground electric 
conduits. Hermann Hillischer, 45, Southampton. build- 
ings, Chancery - lane, London. 

13816. Improvements in or connected with storage batteries. 
Walter Osmond Rooper, 115, Cannon atreeb, London. 
(Complete specification. ) 

13899. Improvements in or relating to starting switches and 
automatic controllers of electromotors. Ernest Francis 
8 and Percy Henry Bastie, 37, Essex - street, Strand, 

n On. 


19829. Improvements in alternating-ourrent electromotors. 


Frank Michael Lewis, Norfolk House, Norfolk street, 
Strand, London. 
Abus 2 

1899039. Improvements in glow bodies and heaters for electro- 
lytic incandescent lamps. Bernard Mervyn Drake and 
the Nernat Electric Light Company, Limited, 82, Victoria- 
street, Westminster, London. 

19900. Improvements in controllers for electric motors. 
Thomas Steel Perkins, Westinghouse building, Norfolk. 
street, Strand, London. (Date applied for under Patents, 
ete., Act, 1883, Sec. 103, Jan. 13, 1900, being date of 
application in United States. ) 

13973. Improvements in electric switches. George Herbert 


Whittingham, 52, Chancery-lane, London. (Complete 
specification. ) 
19974. Improvements in autematic  oirouit controllers. 


George Herbert Whittingham, 52, Chancery-lane, London. 
(Complete specification.) 

13898. Process for the production of heating bodies for 
exciting olectrical incandescenee bodies mado of 
second-class oonductors, Victor Isidor Feeny, 60, 
Queen Victoria-streed, London. (Allgemeine Elektricitats- 
Gesellschaft, Germany.) (Complete specification. ) 

13901. Improvements in electrical demand indicators. John 
Reid Dick and the Reason Manufacturing Company, 
Limited, Norfolk House, Victoria-embankment, London. 
(Partly by Arthur Wright, on the high seas.) 

AvcusT 3. 

13051, Improvements relating te clectric muff es or furnaces. 
Julius Weiss, 45, Southampton-buildings, Chancery-lane, 
London. 

13968. Improvements in electric signal registering systems. 
Christian Albert Jensen, 77, Chancery-lane, London. 
The Yargae Signalphone Manufacturing Company, 

nited States.) 

13963. Improvements in and rolating to cipher code systems 
for use in transmission of cable, telographic, and 
other forms of written messages. Elmer Francis Cassel, 
77, Chaneery-lane, London. (Complete specification.) 

13966. Improvements in Roentgen-ray tubes. The British 
Thomson-Houston Company, Limited, 83, Cannon-etreet, 
London. (Elihu Thomson, United States.) (Complete 
specification. ) 

13067. Improvemonts in systems of clectrical distribution. 
The British Thomson-Houstoun Company, Limited, 83, 
Cannon.street, London. (Edwin W. Rice, jan., United 
Btates.) (Complete specification. ) 

Improvements in systems of electric motor control, 
The British Thomeon-Houston Company, Limited, 83, 
Cennon-street, London. (Albert G. Davis, United States.) 
(Complete specification.) 

19969. Improvements in insulated electric conductors, The 
British Thomeon-Houston Company, Limited, 83, Cannon- 
streeb, London. (William Le Roy Emmet, United 
States.) (Complete specification.) 

13970. Improvements in armatures for dynamo-electric 
machines. The British Thomson-Houston Company, 
Limited, 83, Capnon-street, London. (Charles P. Stein- 
metz, United States.) ‘Complete specification.) 

19971. Improvements in rectifiers for alternating electric 
eurrents. The British Thomson-Houston Company, 
Limited, 83, Cannon.street, London. (Elihu Thomson, 
United States.) (Complete specification ) 

13972. Improvenionts in systems of electrical distribution. 
The British Thomson-Houston Company, Limited, 83, 
Cannon-etreet, London. (Alexander D. Lunt, United 
States.) (Complete specification.) 

13973. Improvements in insulated electric conductors. The 
British Thomson-Houston Company. Limited, 83, Cannon- 
street, London. (William Le Roy Emmet, United 
States.) (Complete specification.) 

13974. Improvements in rail bonds for olcotric railroads. 
The British Thomson. Houston Company, Limited, 83, 
Cannon streeb, London. (Jesse R. Lovejoy, United 
States.) (Complete specification.) 

13975. Improvements in systems for controlling electric 
moters. The British Thomson- Houston Company, 
Limited, 83, Cannon-street, London, (Charles E. Barry, 
United States.) (Complete specification. ) 

19999, Improvements in arc lampe, Léon Bénard, 46, Lincoln’s- 
inn-fields, London, 


18968. 


AUGUST 4. 

14037. Improvements in or relating to electrical transmission 
gear for motoroars and other machinery. Hen 
Thomas Dawson and Henry Alfred Dawson, 18, Hertford- 
street, Coventry. 

14053. A lightning protector for telephones. Charles Richard 
Cormac, Birkbeck Bank-chambers, Southampton-build- 
ings, Chancery-lane, London. . 

14054. Improvements in indicators for electric bells and the 
like. Julius Sax and Co., Limited, and James Aird, 226, 
High Holborn, London. (Complete specification. ) 

14663. Improvements in and connected with combined switches 
and fuses. Gilbert Cecil Pillinger and Albert Vandam, 
322, High Holborn, London. . 

14067. Apparatus for generating and utilising electric energy. 
William Speirs Simpson, 166, Fleet-street, London. 

14069. Improvements in lightning arresters. William Lloyd 
Wise, 40, Lincoln’s-inn-fields, London. (Act Ul. 
schaft Electricitétswerke, vorm. O. L. Kummer und Co., 
Dresden.) (Complete specification. ) 


AUGUST 7. 


14686. Improvemonts in wireless or Hertzian telegraphy. 
Alfred Charles Brown, 129, Algernon-road, Lewisham, 
London. , 

14101. Improvements in coils or helices for electrical purposes, 

illiam George Heys, 70, Market-street, Manchester. 
(John Scott, Richard Varley, and James Chris Anderson, 
United States.) (Complete specification. ) 

14104. Improvemonts in olectrodes for the use in electro- 
chemical processes. Orto Lauckner, 80, Watling-street, 
London. (Alfred Vogelsang, Germany.) (Complete 
specification.) 

14121, Improvements in methods of and means for producing 
light. George Croydon Marke, 18, Southampton-build- 
ings, Chancery-lane, London. (The General Electric 
Company, United States.) (Complete specification. ) 

14134. Improvements in or relating to electrical 
Edward Joel Pennington, 111, Hatton-garden, London. 

14139. Improvements relating to electric railway systems, 
William Burrage Purvis, 45, ou thar pron buildings, 
Chancery-lane, London. (Complete epecitication.) 

14164. A new or improved insulater. Heinrich Traun, 18, 
Buckingham street, Strand, London. 


AVGUST 8. 


14176. A quick make and break switch for electrical pur- 
poses. Henry Herbert Hill, Swancot Cottage, London- 
road, Hampton, Middlesex. 

14919. Improvements in or relating to electric 
Alfred Julius Boult, 111, Hatton-garden, London. (The 
Union Carbide Company, United States.) (Complete 
specification. ) 

14215. Means of fixing electrical appliances to ceilings, 
furniture, and the like. Johannes Körner, Paul Körner, 
and Eugen Mahila, Birkbeck Bank-chambers, South- 
ampton · buildings, Chancery-lane, London. N 

14237. A safety device or fender for electric tramways or the 
like. Carl Zimmerman, 18, Buckingham- street, Strand, 
London. 

AUGUST 9. 

14248. Au improved electrical replacement indicator. August 
Eckstein and Arthur Edwin Mitchell, Peel Works, 
Adelphi, Salford, Mancheater. 

14975. Improvements in and relating to electro-chemical or 
copsing telegraphs. George Cecil Dymond, 6, Lord- 
street, Liverpool. (The Kopier-Telegraph Gesselschaft 
mit beechrinkter Haftung, Germany.) (Complete speci- 
fication.) 

142931. Improvements in telography by means of alternating 
currents and imperfcot contacts. Gustave Ferrió, 4, 
South-street, Finsbury, London. (Date applied for under 
Patente, etc., Act, 1883, Sec. 103, Jan. 9, 1900, bein 
date of application in France.) (Complete specification. 

14988. Improvoments in electromagnetic apparatus for 
jacquards. Jan Szczepanik and Ludwig Kleinberg, 46, 
Lincoln'e inn fields, London. 

14289. Improvements in electric switches. Arthur William 
Bundy Pearson, 72, Cannon-streeb, London. (Complete 
epecification. ) 

Avaust 10. 


14324. Improvement in aro lamps. Frederick William Smith, 
Alfred John Smith, and Wallace James Lambert Sandy, 
8, Clerkenwell-green, London. 

14337. An electric releasing apparatus for pneumatic pressure 
brakes, August Brüggemann and Deutsche Waffen und 
Manitionefabriken, 53, Chancery lane, London. 

15354. Improvoment in magnetio separating apparatus. The 
Edison Ore-Milling Syndicate, Limited, 188, Fleet-street, 
London. (Thomas Alva Edison, United States.) 

14355. Improvement in magnetic separating apparatus. The 

Edison Ore-Milling Syndicate, Limited, 188, Fleeb-street, 

London. (Thomas Alva Edison, United States.) 


14867. Improvements in electrical contact apparatus. Koloman 
de Kandó, 18, Buckingham-street, Strand, London, 


A 


14373, Improvements in and connected with electrical fuse 
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Avavst 11. 


boards. Henry Oliver Farrell, 16, Kensington-road, 


Chorlton-cum-Hardy, Manchester. Name. AM 

14383, Improvements in or relating te electrical ignition Commerelal and Industrial.— 
devices for explosion motors having two or more | Aron M Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 
cylinders. Edmund Woodward Lewis, 18, Hertford- | British Insula 10 Rr M Ord., 1-40,000 ..-..———— =- B - 
vate ciue nuper NE — TM -— —— 6 per cant, Cum. Pref, 1-37 0 iLe 1 
/ provements r £g rail poin over 5 per cent. Mortgage Debentures ....... a - - 
switohes in eleotrio tramways. William Carter and British . Pret 1. 60, rt /001-96,000 s : t = 
James Bowrey, Lloyds Bank-buildings, Bristol. — 1 cent, First M Deis d. — 008 — 
. 14409. Improvemonts in electric meters. Josse Harris, 52, rre Westinghouse Elec. and uf., 6 per cent. Pref... - - 
Chancery-lane, London. (Complete specification.) fo ace Gum yep PF - 
14490. Improvements in combined electric meters and demand per cent. Debepture Bom «wa 100 .. 
> indicators. James Grieve Lorrain, Norfolk House, — 3 Btock.. — .— ped = 
Victoria-embankment, London. (Arthur Wright, at ff.. 5 
oo. present on the high seas.) 5 Pret. a — Jae cess 3 b a 
14492, Improvements in switches and apparatus for use in | f and Oo. |e meee eee b- 
l starting and controlling electric motors. Arthur | Edison and Swan United, Ordinary -- 8 Z 
Henry Adams, 11, Southampton-buildings, Chancery-lane, | — 5 pet cent. Debentures ~... -... - ~ ~ = ~ = m aee 
London. —— 4 per cent. Deb, Stock, Red... 2 . 2 . —7 100 .. 
——— b per cent, Second Deb. Stk., Prov.Crts. 70 p. ot. pd. — .. 
— à Electric Construction a. ret. S — - 
s — cent, Cumuladve FE... m e 
COMPLETE SPECIFICATIONS ACCEPTED. i Der cent; Perp. Ist Mort. eb. . o 100 — 
W.T.H '8 Telegraph Works, Ordinary ..........-. s : aa 
oen rene as we an an ao ? m 
To be published on Sept. 1. P cont Debet SET os 
1899. India Ee» r, Gunia Firona; and Telegraph "Works .. de pas 
18816. Riectromagnetic rail brakes, Wilde. sur ction in a - 
16882. Apparatus for operating two or more electrical regu- | r nd Manufacturing, Ordinary. = 
- lating switchea or resistance devices together or — logra Manuiacart aring ee „ : z 
separately. Lucas. Willans and Robinson, Ordinary, 1-80 vi „„ Ed 6 vs 
10083. Controlling devices for electric currents. Cuénod. ——— 6 per cent. Cum. Pref., 80,001-60,000 . K 5 — 


16199. Switches for high voltage. Oppenheimer. (Actien- 


+ 


geeellschafo Mix und Genest.) Eleetrie Lighting and Supply.— 


100 .. 


l Blackheath & Greenwich District Ordin: ry 1,201-101,900 .. 1 
' 16267. Electrical apparatus for sorting articles according te | Bourn Ordinary ........ * 5 
one of their dimensions. Lock and Milner. . . e SIDON 0 
16295. Manufacture of leaden plates for secondary batteries | Brompton and nd Kensington, Ordinary.. ——————. z zu L 
$ or accumulators, and in moulds and teols te be Celsus mE M Supply Corp., Ordinary, ‘Now. 1. 30,000 . E 
employed in such manufacture. Davies. Charing Cross and Strand = e M Bros s 
' 16395. Arrangement for  controlliog electric elevators. cnc W ———— H T 
Wablström. —— 44 pet oent. Debanin . 
17815. Direct-acting electric generators and directly. ariven | City of London, Dr: Feen Pre. —— tice cid um 
electric compressors for air or other gases. Atkinson. Prae cent. Debenture 8 SEHR AOR 7 100 . 
19090. Electric arc lamps. Wilby. County anty of t Tondon and Brush Provincial, Ordinary ....-- a — 
19261. Means for electrically rewinding clock or similar | 4 per cent: Debentures Prov. Certa. All pd. Rd. — — 
na mechanism. British Thomson - Houston Company, Bamundsons Electricity Ordinary, 1-17,400.. 6 = 
Limited, and Holden. cent. First Mort. Deb. . 6 nins 00 .. 
í : Kiddermitteber and Blec, ‘and Traction, Pref. 10 
19941, Electric tramcars with overhead collectors. Pick. London Mlectric, Ordinary ) 8 
90145. Combination eleotrio light fittings. Sevenoakes. „( per cent. Prell... . b — 
90316. Tronghs for electric cables. Sykes. Metropoítan, 5 mun 3 5 1 
| 1900, LLL et 
— oent. Mortgage Vobdenture, Kc. ae 
, 1680, Picking up eleotrio current sent from a generating | otis Lo minio mem eR RE Mes 
station by a railway car asd returning it. Sayer. — £5 Shares — = 5 — 
. 7814, Boiling and vapor laing fluids by electricity. Sayer. kik Saaren, = New .. ew. Oh. 
11120. Plougbs for conduit electric railway cars,  Gotts. Ore pesa ir Ordinary, 136 and 407-10,810 -... eigenen T ii 
re rei FY a for under International Conven- Royal £ Electrical Company of Montreal $i 8575 ; 05 * 
| tion, June 4, 1900.) gea ped cen Shares ntures s. 
19018. Electric propulsion for motor road vehicles. Ryan. — exei 1 ee ee ee : gud a 10 88 
12587. Electric accumulator plates. Ribbe. ai famis and Fall Han. C Ordinary, 101-50 9390 MU EE 
= 7 ge Dear ce as oe ao co no oe 2 a : T 
a a eatminater, „ EE uses PM 5 
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NOTES. 


A New Lamp.—According to La Réforme, a new form 
of electric incandescent lamp has been produced at the 
works of Messrs. Wrede and Jungblatt in Menin and 
Jemappes (Mons), which teste made at the municipal 
electricity works, Brussels, proved to consume 40 per 
cent. less energy than the ordinary type of incandescent 
lamp. The lamp, it is further stated, may be used without 
any special holder. 

Electric Lighting in Greece. —The Hellenic Electric 
Society of Athens, which has already obtained concessions 
for lighting several towns in Greece, has just obtained a 
concession to light the district of Euripe in that country. 
The company for this purpose propose to use the canal of 
Euripe, by which turbines are to be driven. Failing the 
success of such an installation, the electrical machines are 
to be driven by means of gas-engines. 


Cablegrams by Telephone. — Tho Postmaster- 

General has given his sanction to an agreement made 
between himself, the various cable companies, and the 
National Telephone Company, whereby Liverpool mer- 
chants will be allowed to have transmitted over the 
wires of the National Telephone Company any cable 
messages which arrive for them after business hours. 
This concession has been gained through the exertions 
of the Liverpool Chamber of Commerce, and the facilities 
will be given as soon as the formal deed now in prepara- 
tion has been completed. 
. Gas Journals Please Note.— The following extract 
from a sermon on “Barden Bearing,” delivered by the 
Rev. W. Muzzel at St. Paul's, Withington, will be of 
interest to our gas contemporaries. In this sermon the 
Rector said that Nature was often made to share our 
burdens, and he wished the people of that church would 
assist Nature by illuminating the place with the electric 
light, so that their lives might be spared for a few years, 
as God intended them to be spared, instead of running 
the risk of being poisoned by having to breathe (especially 
in the close, warm weather) the vitiated and poisonous 
atmosphere caused by bad gas.” 


Electric Treatment for Lead-Poisoning.—The 
North Staffordshire Infirmary is now to be fully equipped 
with electrical apparatus of the most modern description 
for an extensive investigation on the treatment of lead- 
poisoning by electricity. The necessary money to provide 
this equipment has been subscribed principally through the 
interest of the Duchess of Sutherland, who commenced the 
movement at a drawing-room meeting, at which the present 
results obtained by the electrical treatment of workpeople 
affected by lead-poisoning were described. The electrical 
equipment at the infirmary in question will, besides electric 
baths, include a complete set of X-ray apparatus and an 
electric cautery for surgical work. 


The Time-Limit Lamp.—We gather from the columns 
of the Electrical Review of New York that a German firm 
has recently placed on the market a type of incandescent 
lamp which can be made to automatically extinguish itself 
after a given number of hours’ burning. The way this is 
effected is as follows: In the base of the lamp is fixed a 
copper tube containing a central part of copper wire and 
filled with a solution of sulphate of copper. A current is 
arranged to pass through this solution from the wire to the 
tube, so that a continued electrolytic solution of the wire 
takes place. As soon as the wire is all dissolved, the circuit 
is broken and the lamp goes out. The size and length of 
the wire may be set for any given number of hours, and 
the lamp thus becomes automatic in its action. We should 


have thought a more easy way of effecting the same result 
would have been to have made the gas given off in a 
voltameter actuate by pressure a mercury switch against 
a hydrostatic head. 


North-East Coast Institution.—We have received 
a copy of the Transactions of the above Institution of 
Engineers and Shipbuilders, which is issued in August this 
year. It contains the proceedings of the seventh and 
eighth general meetings of the institution, in which the 
following papers were discussed: The British Naval 
Engineer, and his Present Position and Influence on our 
Sea Power,” by Mr. B. B. Morison, and “The Training of 
Young Engineers,” by Mr. W. C. Borrowman. There is 
also in this volume the adjourned discussion on Mr. W. H. 
Atherston’s paper on The Fouling of Ships.“ The volume 
is of exceptional interest in view of the first-mentioned 
contributions to the Transactions of the institution. 


Electric Lighting in Toronto.—The city engineer 
of Toronto has prepared extensive estimates for the buildings 
and machinery of a municipal electric lighting station for 
that city. He makes the total cost come out at £190,000. 
An arc lighting plant to supply 1,550 arc lamps through 
the streets in the town would costa further sum of $60,000 
if overhead wires are allowed, or $102,000 if the mains are 
laid underground. The engineer estimates that the cost of 
running these arc lamps, including interest and deprecia- 
tion, would be about £12. 12s. per arc lamp per annum if the 
wires are overhead, and £14 per arc lamp per annum with 
underground wires. We trust that the municipal scheme 
will go through at Toronto, and that the work will be given 
out amongst Canadian firms, who have proved themselves 
well to the fore in electrical matters. 


Telegraphic Interference.—The Government of the 
Argentine Republic is about to connect Buenos Ayres with 
Rosario by an underground cable, the length of which will 
be approximately 150 miles. The need for this cable is 
said to arise from the continued interruption in the land 
line service. Amongat the causes of these interruptions it 
is said that small spiders have played a considerable part. 
These insects abound in the district, and have used the 
telegraph wires as the foundations for their nete. Their 
cobwebs connecting the various wires do not interfere with 
the signalling on fine days, but after dew or rain has 
accumulated upon them they form almost a short-circuit 
between the conductors. The most annoying feature in 
connection with the variable resistance between the con- 
ductors so caused is that it is almost impossible to predict 
what state the line will be in at any particular time. The 
consequent interference with the signalling has resulted in 
the submarine cable project above referred to. 


The New Alaskan Cable.— This cable, which is to 
connect St. Michael to Unalaklik and also to Cape Nome, 
is to be laid, all being well, during the present week. The 
first section of this cable is 55 miles long, the Cape Nome 
section is 132 miles long. In each case the core consiste 
of 7/,, wire insulated with a cover of rubber in. in 
thickness. Over this is laid kerite up to a diameter 
of in., and then a layer of tape; over this is built up a 
serving of three-ply terred jute to an outside diameter 
sufficient to receive an armour of 16 No. 18 B. & S. galva- 
nised steel wires. Over the armour is laid two reversed 
layers of three-ply tarred jute. Before armouring, the 
cable was subjected to a test of 5,000 volts alternating 
between core and the surrounding water, while an insula- 
tion resistance of 800 megohms per mile had to beobtained 
on every section. This is said to be the longest submarine 
cable manufactured by an American firm, the order being 
placed with Mr. W. R. Brixey, of New York. It is hoped 
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that the cables will be laid and ready for traffic by the 
6th prox. 

Tho City and Guilds Exhibition.—The programme 
of the technical examinations of the City and Guilds of 
London Institute for the advancement of technical educa- 
tion for the session 1900 to 1901 has reached us. We 
note that the examiners for the ensuing year will be as 
follows: in telegraphy and telephoning, Mr. J. Gavey ; in 
electric light and power distribution, Prof. W. E. Ayrton, 
F. R. S., and Mr. W. B. Sayers, M.LE.E, ; in electro-plating 
and deposition, Prof. W. G. McMillan. In mechanical 
engineering the two examiners are Prof. Hudson Beare, 
M. I. C. E, and Prof. W. E. Dalby, M.LC.E. The policy of 
the institute in making frequent changes in the personnel 
of their examiners is one that is to be highly recommended. 
If one has the same examiner year by year the questions 
are very apt to become stereotyped, and the various 
teachers throughout the country can then prepare their 
students by cramming them for the stereotyped ques- 
tions. When the examiner is changed frequently, and is 
also selected from the highest ranks of the profession, as 
is the case with the City and Guilds of London Institute, 
only those teachers who really instruct their students in 
the ground work of the profession are able to score in the 
examinations. 

High-Voltage Trolley.—The following is an abstract 
of an article by Mr. Walter Reichel, contributed to the 
Elektrotechnische Zeitschrift, on some experiments made 
since 1898 by Messrs. Siemens and Halske, of Berlin, 
on high-voltage trolley working. The object of the experi- 
mental line was to determine if polyphase transmission at 
10,000 volts enabled current to be taken off overhead wires 
by means of sliding contacts and reduced by transformers 
or the motorcars to a lower voltage for supply to the poly- 
phase motors. The principal results of these trials are that 
it was proven to be feasible to take the currents off by 
sliding contacts at 10,000 volts and at speeds up to 
37 miles an hour. It is well known that the ordinary 
under-running trolley wheel does not maintain uniform 
contact with the trolley wire at speeds above 25 miles per 
hour. The design of a sliding contact practical for higher 
speeds was, therefore, the main object of the experiments. 
The officials of the villages where the trial line was erected 
required a system of safety wires to be drawn below the 
trolley wires, in order to prevent an accident in case a 
wire should break ; therefore, a sliding contact along the 
underside of the trolley wire could not be tried. Two 
other systems were tried: sliding contacts making contact 
with the upper side of the trolley wire, and lateral 
sliding contacts. The latter, which are shown in Fig. 4, 
proved to be the better. Trials wore made with three line 
potentiale—750, 2,000, and 10,000 volts—and at various 
speeds up to 37 miles an hour. The sliding contacts were 
found to work better at 10,000 volts than at a lower 
voltage, and proved to be entirely practical for the 
purpose. We are indebted for the abstract to the 
American Electrician. 

Tramway Brakes.—The New York State Board of 
Railway Commissioners has, issued its report on the official 
tests it made recently on brakes for street cars. The 
Commission concluded their report by stating that while 
satisfactory results were obtained on the teste, there is still 
much room for improvement in brakes for tramcars. The 
Commission feel that the public teste made by them will 
result in still further improvements in this direction, or in 
the development of new inventions which will reduce the 
distance within which a car going at a certain speed can 
be stopped. The Commission proceeds to congratulate 
itself on having done all it is able to do to conduce to the 
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use of better brakes on the majority of the roads in the 
State of New York. The best brake, as found by actual 
experiments on the tests referred to above, was found to 
be that of the Electrical Selector and Signal Company. 
This brake is of the electric type. The next one 
in order is of the friction type, exhibited by the 
Peckham Brake and Wheel Company, while the third 
brake in order of merit was a hand-power one. After 
a careful consideration of the whole subject of brakes for 
electric tramcars, the Board has determined that, except in 
apecial cases where the liability to accident is very remote, 
the single chain and spindle hand brakes now generally 
used shall be replaced by more powerful brakes, made by 
one of the manufacturers recommended. As this list of 
manufacturers includes 14 or 15 firms supplying electric 
brakes, air brakes, friction brakes, and hand-power brakes, 
it will be seen that the Commissioners allow a wide range 
of personal selection to the managers of electric tramways 
in the State of New York. We gather from the general 
reading of the report, however, that the Commissioners 
have hardly the power possessed by our Board of Trade to 
enforce their recommendations. 


The Speed cf Warships.— We notice in the Scientific 
American an article congratulating the shipbuilding firm of 
Messrs. Cramps and Co. on the successful steam trials made 
on the Russian cruiser “ Variag." According to the specifica- 
tion, the speed over a one-mile course was not to be accepted 
for this cruiser, but the Russian Government insisted on a 
steam and speed trial lasting over 12 consecutive hours. 
We understand that during a preliminary run made by the 
builders, the cruiser averaged 24 6 knots over an hour's run. 
On the official trial, which lasted only seven hours, owing 
to a slight breakdown in one of the high-pressure cylinders, 
a speed of 23:65 knots was attained. This result is most 
satisfactory for a cruiser of the tonnage of the Variag," 
but is not at all on a par with the speed obtained on the 
" Viper, It will be remembered by our readers that on 
this ship, which is equipped with Parsons steam-turbines, 
a speed of 37:1 knots was obtained. Our contemporary 
goes on to criticise the proposal to use steam-turbines for 
ordinary marine work, and quotes Admiral Melville to 
the effect that the turbines consume such enormous quan- 
tities of steam. Comparisons between the steam-turbine 
and an ordinary reciprocating engine are rendered some- 
what difficult, owing to the fact that one cannot indicate a 
steam-turbine in the same way as can be done with the 
reciprocating engine. It has been shown, however, by a 
number of steam consumption trials working against a 
brake, that with superheated steam a steam-turbine can 
be designed to give almost as economical results as a 
reciprocating steam-engine. For marine work the tarbine 
has the further advantage that it has no oscillating parts 
to cause vibration in the ship. The vibration which is 
caused by the engines ordinarily used on board a ship 
is responsible for great waste of energy, and we shall not 
be surprised to find in the long run that the steam-tarbine 
has commercial advantages on its side. 


The Wannsee Railway.—aAs promised, some further 
particulars are duly given in the Elektrotechnische Zeitschrift 
in regard to the equipment of the Wannsee Railway, 
briefly referred to in our issue of the 17th inst. For the 
time being the number of electric trains run per diem is 
limited to six, but this number will eventually be increased 
to 50, the old service of steam-hauled trains being mean- 
while retained, as previously mentioned. The distance 
traversed at each run amounts to 12 km., the object of the 
innovation being to obtain reliable data relative to the 
electrical haulage of trains with a view to the extensive 
introduction into Germany of electric traction for main- 
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line work. Messrs. Siemens and Halske have supplied the 


electrical equipment, and are conducting the experiments. 
The train supplied provides accommodation for 410 
passengers, weighs 210 tons, and consists of 10 three- 


axle cars. The two third-class end cars, which carry 


the driving motors, differ in outward appearance from 


the other third-class cars only in that a glasspro- 


tected look-out is provided in place of the ordinary 


end partitions. The extreme end of each motorcar 


is provided with a driving platform and the necessary 
controlling apparatus and measuring instruments, besides 
the air-pump and boiler in connection with the Westing- 
house brakes. The necessary propelling power is fur- 
nished by six series-wound motors, having an output of 
150 h.p. each. These motors are coupled direct to the 
axles of the motorcars. The train is controlled from the 
forward car. The motors of one of the motorcars are 
permanently connected in parallel. At each side of the 
train are attached six collector shoes, which collect the 
necessary driving current from conductor rails laid parallel 
to the bearing rails in much the same manner, it would 
appear, as the current is collected by the electric train 
working the  Kensington-Earl's Court section of the 
Metropolitan Railway. 

A Thermo-Electric Motor.—We notice in a German 
contemporary an illustrated description of a proposed 
thermo-clectric motor, designed by Mr. C. Mayer. The 
novelty in the apparatus is that it is proposed by it to 
generate electricity, aud in the same machine to convert 
this electricity into mechanical motion. For this purpose 
a machine is built up, which is in section not unlike the 
old Gramme machine, with a disc armature. The field- 
magnet system is, however, exceedingly different, consist- 
ing of & field of the unipolar type, although the pole 
surface is not continuous. The disc armature is wound 
with short-circuited thermo-electric couples. The outside 
janction of this is subjected to heat from a gas-burner, the 
cold junction being at the inside of the core. In this 
way the inventor will get a current circulating round the 
core. The field-magnet system is also, by means of thermo- 
electric couples, short-circuited round the poles, and here 
again the external junction is heated by means of gas- 
burners, while the inner junctions are the cool ones. The 
arrangement of magnetic parts is such that the armature 
will then be inclined to move in the same way as the 
well-known Faraday disc. Air vanes on the armature will 
then draw air up past the internal junctions of both the 
exciting and armature thermo-electric couples, tending to 
keep the same cool Although it is not shown in the 
drawings, we presume that the hot junctions will be 
screened from draught, so that the cooling action will 
only take place on the inner junctions, Nickel and iron 
are suggested in the article as the two metals to be used. 
It is proposed to regulate the power and speed of the 
machine by regulating the gas-burnere, but another method 
of regulation —i. 6, of regulating the output by altering 
the current in the exciting circuit and taking the same 
from the external source—is suggested. No information 
is, however, given in our contemporary as to the effective- 
ness or otherwise of the apparatus. 


The Cost of the. Horse-Power Hour.—In their 
“ Dictionnaire du Commerce" MM. Yves Guyot and 
A. Raffaldvich give interesting figures concerning. the cost 
of small power for agricultural purposes, from which the 
following are taken: A man can exert a mean pull of 
15· Alb. on a crank of 14in. radius, working eight hours a 
day, at a speed of 30 revolutions per minute. The daily 
wage of the man being 2s. 10d., the horse-power hour will 
cost 38. 5d. Again, a horse weighing half a ton working 


a capstan 13ft. in radius exerts a mean pull of 121lb. at a 
apeed of 180ft. per minute during eight hours. The cost 
of the horse's daily keep being 3s. 24d., the cost of the 
horse-power hour will be 94d. A bullock working under 
the same conditions exerts an effort of 143lb. at a speed 
of 133ft. per minute. The cost of the bullock's day's 
work being estimated at 28. 10d., the cost of the horse- 
power hour will be 103d. A movable steam-engine of 
5 hp. to 8 bp. working at high pressure without 
condensation, the price varying from £40 per horse- 
power for small powers to 830 per horsepower 
for mean powers, burns approximately 6 6lb. of coal 
per horse-power. The cost price of 1 h.p. produced by 
an engine of 6 h. p. working 10 hours daily during 
150 days, comes out at 2,,d. A fixed petroleum 
motor consumes about 0'5 litre to 0'8 litre (mean 1 gallon) 
of mineral oil or paraffin per horse-power hour, and costa. 
from £24 to £32 per horsepower, the locomobile motors 
costing slightly more ; the cost price per hour for 1 h.p. can 
be estimated at 34d. with petroleum and at 34d. with 
paraffin. Fora windmill developing a foree of from 4 h. p. to 
5 h. p., and costing from £40 to £120, the cost of the horse- 
power hour comes to just over 1d. With a waterwheel, the 
price of which, including masonry and installation, varies 
from £16 to $52 per horse-power, the cost of the horse- 
power hour comes to about :23d., and for a turbine, the 
price of which varies, under the same conditions, from E12 
to £20 per horse-power, the cost of power is about the same. 


The Conductivities of Oxides.—In a contribution 
to the Elektrotechnische Zeitschrift Mr. J. Sohlman gives the 
results of some experiments which he has conducted in 
order to determine the relative conductivities of various 
oxides and oxide combinations when heated. The experi- 
ments showed that the conductivities of different oxides, 
and especially the temperature at which they commenced 
to be appreciably conductive, varied very considerably. 
Such oxides only as Mr. Sohlman deemed of possible utility 
for lamp filaments were experimented with. The oxides 
of beryllium, magnesium, and calcium proved to be very 
bad conductors even at high temperatures, requiring 
especially high temperatures in order to render them 
appreciably conductive. On the other hand, oxide of zine 
showed better conductivity, ita conductive stage being 
more readily attainable. Comparing the chemical pro- 
perties of the oxides experimented with, it was found 
that with one exception those of relative bad con- 
ductivity possessed strong bases, while those of good 
conductivity were characterised by a more or less pro- 
nounced acidulous formation. The results obtained have 
led Mr. Sohlman to conclude that the conductivity of an 
oxide is a periodical function of the atomic weight of the 
particular element concerned, as is the case with many 
other physical properties of the elements and their com- 
binations. The conductivities of the chemical combinations 
between oxides of different bases (salts) show a dependence 
upon the chemical properties of the constituent elemente, 
though the ultimate conductivity generally varies very 
greatly from the conductivities of the component elements. 
It may also be observed that oxides which differ only very 
slightly in their bases may yield combinations which 
possess conductivities differing very considerably from 
those of the separate components. For instance, oxide of 
thorium in combination with oxide of lanthan, which has 
only a slightly stronger base, yields a substance which is a 
good conductor, while each of the oxides mentioned taken 
separately is & bad conductor. 


The Manchester Corporation as a Trader.—The 


chairman of the Manchester Corporation Gas Committee 
has issued à memorandum dealing with the finances of his 
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department on the questionable policy of making large con- 
tributions to the rates out of the profits earned in that 
department. The statement reads as follows: ‘The gas- 
works of the city of Manchester were transferred by the 
Commissioners of Police to the Corporation in 1843 for the 
sum of £198,817. Since then there has been expended on 
the works £2,827,124, making a total of £3,025,941. During 
these 57 years the gross profit made out of the gas under- 
taking has been £5,227,086, so that if the Gas Committee 
during this period had been permitted to use their own 
profits for their own benefit, the whole of the gasworks 
would have now been paid for without having to borrow 
any money at all, and the ratepayors of to-day would have 
` had a balance in hand of £2,201,145. Instead of this, the 
ratepayers have no balance, but owe £1,026,456, and have 
to pay nearly £40,000 a year for interest upon borrowed 
capital, which never need have been borrowed. What has 
been done with this profit of £5,227,086 ! The sum of 
£2,398,471 has been paid over for city improvements and 
in relief of the rates, £1,017,191 has been paid in the shape 
of sinking fund, £762,808 has been used to write down 
the value of the works as depreciation, and £1,058,616 
has been paid for interest on borrowed capital. So that 
over & million of money bas been given away when 
it ought to bave been in the gas consumers’ pockets. 
This brings up the total amount to £5,227,086.” It 
will be clearly seen from the above that the state of 
affairs would have been very different if the gas had been 
supplied to the ratopayers without making a profit. While 
up to tho present electric light undertakings cannot show 
quite such a good return, owing to the short length of 
time during which they have been at work, there is every 
indication that the electric lighting undertaking in Man- 
chester could contribute largely to the general needs of the 
Corporation, but we trust that the Electric Lighting Com- 
mittee will adopt the more enlightened policy of supply- 
ing electrical energy at prime cost. 


Electricity as a By-Product.—We have referred 
before in our columns to a contribution read by Mr. H. T. 
Yaryan before the American Society of Mechanical Engi- 
neers on the supply of heat from an electrical station by 
means of exbaust steam heaters. We now have before us 
a more extended copy of the paper in question, which is 
printed in the Journal of Electricity of San Francisco. The 
author confines his attention to actual figures obtained by 
the Toledo Heating and Lighting Company for the six 
months ending Jan. 1, 1900. During this time the 
company supplied heat to 199 houses, and electric light to 
450 houses. The actual receipts from the heating load 
were £1,980, while the electric lighting only brought in 
£1,813. The costs of operating were as follows: coal and 
other fuel, £1,008; salaries and wages, £566; repairs, 
stores, rates, and taxes, £379; making a total cost of 
£1,953. The system of distributing heat as practised at 
Toledo is as follows: Exhaust steam heaters receive the 
steam on its way from the engines and heat up circulating 
water to any desired temperaturo. This hot water is either 
passed direct to the consumers of heat, or else is delivered 
into a storage tank to be used later on in the day when the 
output of electricity is small, so that the exhaust steam 
is not sufficient for the heating load. The circulating 
system consiste of two wrought-iron pipes laid side 
by side in the ground, and protected by planks 
with air-spaces between, the air acting as a heat 
insulator. About 8,550ft. of hot-water pipes have now 
been laid under the road, and it is estimated that 
the total loss by radiation from the maina is only 
from 15 to 20 per cent. of the heat used in the houses. In 
fact, the drop in the temperature between the hot water 


at the station and the fartheat consumer js only 12deg. F., 
whereas the water used enters the houses at about 
160deg. F. This heating system is in use for seven months in 
the year, and the company now propose to introduce a system 
of pipes to be used in the summer time to distribute brine 
chilled down below the freezing point. Mr. Yaryan 
estimates that when this is done the company will be 
amply remunerated by its income from the heating and 
refrigerating plants, while the electric lighting will be 
obtained as a by-product. We hope that in this case the 
income from the electric lighting will benefit the engineer 
who has so carefully laid out the system. 


Institution of Junior Engineers.—The members 
of the Institution of Junior Engineers are this year 
holding their annual tour in the Newcastle-on-Tyne 
district. The selection of this district was somewhat 
natural, seeing that the Hon. C. A. Parsons is this year 
the president of the institution. Amongst the works they 
have visited were those of the Newcastle and District 
Electric Lighting Company, the plant of which is largely 
due to the inventive capacity of the Hon. C. A. Parsons. 
It was explained that the works, when opened in January, 
1890, had three Parsons turbo-slectric generators of 75 kw. 
capacity each, and that more recently a 500-kw. turbo- 
alternator had been erected—in fact, had it not been that 
the Parsons steam turbo-generator occupies so little space, 
and is so free from vibration that no foundation is required 
for the machinery, the site could not have been utilised for 
the works. The company has at present turbo-generators 
representing nearly 1,720 kw. fixed, and has provision for 
3,200 kw. The members of the institution also visited the 
Elewick works of Armstrong, Whitworth, and Co., inspect- 
ing the engine shops, heavy gunshops, cast-iron foundry 
shops for hydraulic and electric fittings, ammunition and 
small quick-firing gunshops, torpedo-tube factory, and the 
shops in which gun-carriages, mountings, and cartridge- 
cases are made. Other places on the River Tyne and in 
the surrounding district were visited by the members, to 
whom a hearty welcome was extended by the Newcastle- 
on-Tyne Corporation. We notice that they also visited 
the Newcastle-on-Tyne Electric Supply Company's works, 
s0 that they were able to make a comparison between 
two stations running in the same town to supply elec- 
trical energy, the one equipped with steam-sngines and 
the other with steam turbines. At these latter works 
the supply is given on the single-phase alternating- 
current system, the pressure at the consumer's terminals 
being 100 volte. The generating pressure is 2,100, and the 
transmission to sub-station and house transformers is by 
means of rubber concentric cables drawn into iron pipes. 
The standard type of plant installed is Robey horizontal 
compound engines driving, by means of cotton ropes, 
Brush alternators. Steam ia supplied by Lancashire boilers, 
working at a pressure of 1201b. per square inch. The total 
number of lamps supplied is the equivalent of 69,640 
8.0. p. lamps. It was stated that large extensions were now 
taking place to afford a continuous-current supply; the 
plant being by Messrs. Belliss and Messrs. J. H. Holmes, 
and the cables by Messrs. Callenders, laid on their solid 
bitumen system. 

Telephones in London.—Although the holiday 
season is now on, with & consequent diminution of traffic 
in the London streets, those unfortuate individuals who 
have not yet been away into the country, or the more 
unfortunate ones who have.come back, are constantly 
reminded that the Post Office authorities are undertaking 
the construction of a new telephone system. A large 
number of the principal streets in the City are now 
in the hands of the various contractors to whom the 
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laying of the earthenware conduits to receive the 
telephone cables have been allotted, and we must do 
these contractors the credit of stating that they are pro- 
ceeding with their work with the least possible delay. In 
spite of this the inconvenience to the public is great, and it 
is difficult to seek consolation in the thought that a perfect 


telephone system will be available in à year or two. The 


inconvenience is, of course, quite unavoidable, as overhead 
wires.are out of the question, but we should like to be 
assured that as soon as Newgate-street, for instance, has 
been relaid that it will not be taken up again to recelvo 
the conduit wires which have to be laid down by the 
Charing Cross and Strand Electric Supply Corporation 
under their provisional order. We know of ono case 
in which the Post Office authorities absolutely refused to 
work with an electric lighting company in simultaneously 
opening up the streets, although a large financial 
saving would have resulted. This saving is, however, 
& comparatively small matter compared to the financial 
value of the great inconvenlence and delay which is caused 
to the general public by the double breaking up of the 
public thoroughfares. It is interesting while on the subject 
of telephones in London to see from the report of the past 
year of the Postmaster-General the progress of telephone 
business throughout the country. Thus the number of 
post offices open for trunk telephone business on March 31 
last was 209, an increase of 13 in the year. The trunk 
lines in use consisted of approximately 68,657 miles of 
wire, and 7,250 miles of wire were in course of construction. 
Outof the sum of 22, 300, O00 authorised by Parliament for the 
purchase and development of the trunk system, the expen- 
diture up to March 31, 1899, may be stated approximately 
at £1,531,209. The expenditure during the year was 
approximately £176,968. Contracts involving the expen- 
diture of more than £500,000 have been made, and works 
necessary for the establishment of a Post Office exchange 
system in the London area are in progress. It is expected 
that the system in the City and in certain other important 
districts will be in working order early next year. 


Paris Educational Awards.—Amongst the awards 
to English exhibitors granted in connection with the Paris 
Exhibition, we notice a long list in connection with 
education. For instance, in connection with technical 
education grand prizes have been awarded to the 
City and Guilds Institute examination department, to 
the London County Council, and to the Central School 
of Arts and Crafts, while the Educational Depart- 
ment of South Kensington has also received a 
grand prize. From our inspection of the exhibits of 
English institutions in the Paris Exhibition we are some- 
what surprised at the number of gold, silver, and bronze 
medals which have been awarded to the various technical 
schools throughout the country. Our surprise is not cue 
to the exhibits themselves being defective, but to the slip- 
shod way in which these exhibits were arranged. In the 
first place, it would have been much more reasonable for 
the various technical colleges to have united under one 
committee in preparing a joint exhibit than for each college 
to prepare a distinctive exhibit. A committee of the kind 
we indicate above would thus-have been able to supervise 
the arrangement of the exhibits, so that, while avoiding 
repetition, a clearer idea would have been given of the best 
methods of giving technical instruction in this country. 
With the present want of system in the arrangement we 
noticed something of this kind: One of the technical 
colleges was explaining by exhibits the manufacture of a 
tin teapot; the drawing which showed how to obtain the 
exact shapes in the flat of the various tin plates which 
had to be qut was framed and hung at one end of the 


exhibit. This drawing was surrounded by articles of 
needlework made at the same school Elsewhere on the 
stand the tin plates themselves were on view, and 
farther on again, surrounded by an exhibit of shoes, 
was the teapot made according to the drawings. While 
we are prepared to graut that the space allotted to the 
school was small, the exhibit as finally arranged was 
chaotic and almost useless, Again, in another exhibit 
of another technical school we saw a galvanometer 
made by a student which was not at all fit to be shown as 
an international exhibit. These faults in the arrangements 
of the exhibits were not to be found in the educational 
section devoted to the Freneh nation, who, of course, had 
more room at their disposal. We are pleased to see that 
the educational systems in this country have been so 
honoured by the awards at the Paris Exhibition, but trust 
that these awards will not lead their recipients to think 
that they have nothing to learn in the art of adi. 
instruction. 


Polyphaso Motor Work.—In the August number 
of the American Electrician there is described what ia said 
to be the largest isolated plant using induction motors in 
the world. This is a plant used by the Deering Harvester 
Company, of Chicago. The firm in question has a most 
extensive business, covering a wide range of manufacturing 
subjects, and up to 1898 ite various workshops were all 
driven by isolated engines, working on to long counter- 
shafts. In that year the first experiments with electrical 
driving were commenced, with such success that there have 
been continuous additions ever since. The present extent 
of the installation may be gathered from the fact that 
already there are at work two machines of 1,100 kw. and 
one of 750 kw. Owing to the arrangement of the 
machinery, large motors have been used to drive the 
various departments rather than installing small motors to 


drive individual machines. Thus the size of motors used, 


of which there are 65, varies from 20 h.p. to 100 h.p. 
The frequency of the three-phase supply is 40 complete 
cycles per second, and the motors are constructed for six 
or eight pole, giving & speed of either 800 or 600 revo- 
lutions per minute. The pressure on the mains, which we 
take to be the voltage between any two wires of the three. 
phase system, is 600. A novel feature in this installa- 
tion is that there are no starting resistances used in 
the rotors. Owing to the large amount of inflammable 
particles which are always flying about in the woodworking 
and hemp departments of the company, great care had to 
be taken to prevent fires, consequently a short-circuit rotor 
was used, and a liquid resistance is inserted in the main 
cireuit when starting up the large motors. As an example 
of the capacity of this resistance to reduce the starting 
current, a 75-h.p. motor was started up on the water 
resistance against practically full load with a current of 
only 300 amperes per phase. This gave a drop of voltage 
of 75. If the motor was switched directly on to the mains 
600 amperes passed through it, and the voltage fell from 
600 volts to 475 volta. An interesting experiment was made at 
this factory of leaving all the motors in circuit and starting 
up the generators slowly. The field magnets of the gene- 
rator were, of course, fully excited, and it was found in 
this way the whole of the motors could be conveniently 
run up to speed without taking any large current. The 
value of this property of induction motors will be very 
great in factory work, as there will be no need to operate 
the individual starting switches of the motors when closing 
down at meal times. If the main generator is shut down 
and slowly started after the interval, all motors in circuit 
will start up without any damage, just as though they 
were connected by gearing to the main engine, 
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THE ELECTRICAL ENGINEERS’ CONFERENCE IN 
| PARIS. 
[BY OUR SPECIAL CORRESPONDENT.] 


Those responsible for the combined meeting of the Institu- 
tion of Electrical Engineers and of the American Institute of 
Electrical Engineers in Paris last week were well rewarded for 
their labours by the unqualified success of this interesting 

thering, and it is probable that the success may even 
have exceeded their anticipations. In taking advan of 
the Universal Exhibition they were certain of securing a 
good attendance of members, and in bringing the two 
bodies ther, the subject under discussion was treated 
upon much broader lines and in a more interesting manner 
than could have otherwise been the case. It was, indeed, 
felt that the experiment had justified the holding of similar 
meetings in the future, but if this is to be done it is to be 
hoped that the conference will be extended over more than 
one sitting, for it is obviously impossible to thrash out a 
question, which may be discussed from several pointe of 
view, in the course of a couple of hours. . 

The meeting was held on the Thursday morning in the 
American Pavilion of the Exhibition, an imposing structure 


all the members who were present, and a good many who 


were not, would hope that this first meeting would be the 


beginning of a series of similar meetings, and that the 
next gathering would be held in the United States. Mr. 
Hering then translated his address into French and German. 
Prof. PERRY said that bis remarks would be very brief. 
He could only say to the Americans who were now their 
hosts that their visit to England gave them vory grom 
happiness indeed. He thought that every Englishman 
who joined in the parties felt that it gave them more 
pleasure than even the Americans themselves expressed. 
There were no minutes to be read at this meeting, as 
it was the first of its kind, but minutes would be prepared 
and, he hoped, read on a future occasion. 
by 1 a cordial welcome to those present. 
rof. 
address the Institution of Electrica] Engineers and thank 
them for the honour they had conferred upon him in 
electing him vice-president. He was extremely touched by 
this mark of esteem on the part of the members of that 
body. In joining forces the two institutions of England 
and America had set a good example, and he hoped that it 


would be the forerunner of other meetings of this kind, 


m s 


Group outside the American Pavilion, Paris. i 


built in the Roman style and containing a large amphi- 
theatre surrounded by tiers of galleries. Unfortunately, 
the building is not remarkable for its acoustic properties, 
with the result that those speakers who were not endowed 
with icularly vigorous lungs had to be invited to 
" "pee up.” The meeting was presided over by Prof. 
John Perry, F. R. S., president of the Institution of Electrical 
Engineers, and by Mr. Carl Hering, president of the 
American Institute of Electrical Engineers. "There were 
upwards of 100 members present, including representa. 
tives of the electrical engineering industry not only from 
Great Britain and the United States, but also from France 
and Japan. tit 

‘Mr. CARL HERING opened the proceedings by saying 
that there would be two presiding officers at that joint 
conference, and that Prof, Perry, as senior officer, would 
conduct the affairs of the meeting. He took the oppor- 
tunity of thanking the members of tbe Institution of 
Electrical Engineers for the great pleasure they had given 
the American Institute in joining them in that international 
gathering. It was quite a venture on their part to hold a 
meeting so far away from home, but 
heartily the British engineers 
of their venture was at once assured. He was certain that 


when they found how. 
had joined them the success. 


which would include the electrical engineering societies of 
all the leading countries. They had been asked to go to 
the United States for the next conference. He would 
greatly desire to do so, for he had preserved a charming 
souvenir of tho visit he paid to that country some years 
8go, but unfortunately his travelling days were now over. 
He thought, however, that a good many members would 
respond to the invitation, and as the result of the example 
now set by the two leading bodies many would no doubt 
go from England, France, Germany, and perhaps other 
rountries. In the name of the French societies, he thanked 
them cordially for having selected Paris for the first meeting 
of the associated institutions. 

; Prof. PERRY announced that the subject for discussion 
was “The Relative Advantages of Alternate and Con- 
tinuous Current for a General Supply of Electricity, 
especially with Regard to Interferenco with other Inte- 
reste.” He called upon Mr. S. Z. de Ferranti to open the 
discussion. | 


. Mr. FERRANTI said that he was greatly honoured by being - 


Allowed to opeu the discussion at thís most fortunate 
meeting. He called it most fortunate" because they 


He concluded | 


E. MASCART remarked that ho must first of all 


-~ 


would agree with him that nothing could be better than , 


that the American and English Associations of Electrical 
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Engineers should have a joint meeting. There was only 
one thing in his mind which was still better, and that was 


the holding of the meeting in Paris, and thus showing what |. 


a great tie really united them all and how much more 
friendly their feelings were than was often supposed.. The 
subject for discussion was left to the English association, 
and he could assure them that it was a matter of no little 
difficulty to decide upon what they should discuss. They 
might possibly think that the subject chosen was simply a 
revival of the old contention between alternating and con- 
tinuous eurrents. He hoped, however, that it was no 
such thing. Matters had greatly changed since the days 
when the advocates of each of the two systems were, 
he might almost say, bitter enemies, and when it was 
thought that everything that was done by the other 
side was wrongly done. They now found that this 
was not the case, and that there were great merite and 
particular uses for both systems. But, as he said, 
things had changed, though not changed so much as was 
likely to be the ease in the future. What they bad 
to consider was, what electrical science would be 10 or 
15 years hence, They knew what had already been 
done, but he thought that few of them, though it was 
their life's work, realised what electricity was going 
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current, and he asked if, in the svent of this system being 
developed and extended very considerably, it would bs 
esible to satisfactorily preserve any metal work in the 

árth at all? They had not only to deal with the lead 
coverings of electric cables, but there were any amount of 
constructional ironwork, rails, gas-pipes, water-piper, and 
all sorts of things which were being laid down on an 
increasingly large scale every day in the streets all 
over the country. The amount of property invested | 
underground in one or another of these Torms was 
being continually multiplied, and the capital repre. 
sented by these installations was reaching such a 
high figure that it became a serious question for them 
to consider, not only in the light of the present, but 
more especially of the future, as to the lines upon which 
they should go and how best to protect this immense 
property, which might be injured by the work they were 
oing. Of course, alternating currents were not free from 
producing some harm, but the difference between the harm 
effected by the alternating and continuous currents: was 
very great; and he thought that it required their most 
careful consideration aud investigation to find out how they 
could diminish these troubles, or see whether it would not 
be necessary to employ the alternating current, which pro- 
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to grow to, and what a great and universal part it was 
going to play. In this light they must consider what were 
the best lines to be worked upon. It was no longer the 
small business it used to be. The small isolated systems 
had to be worked upon isolated plans, but it was now a 
question of utilising and transmitting big powers over large 
areas. With regard to the advisability and desirability 
of the systems of continuous current as against the alter- 
nating, many of them knew that he had consistently 
worked with alternating current, and they would appreciate 

that his knowledge of the other system was not what it 
should be as compared with the knowledge of those who 
had worked exclusively in that direction. In opening the 
discussion, he desired to dissociate from their minds what 
he had done in the field of electrical science. He put a few 
points before them to hear what the general opinion was 
upon this important subject. He believed that there were 
undoubtedly particular cases where the alternating or con- 
tinuous current had its own application, but, looked 
at from a new point of view, the question tbat pre- 
sented itself was, Which would be the possible system in 
the future? He said “possible,” because many of them 


had bad very serious experience with electrolytic effects 


which were produced by large volumes of continuous 


duced far less detrimental effects, and see how to overcome 
the disadvantages which were left with it. He hoped that 
a good many of those present would supply valuable infor- 
mation upon this subject, and after giving it their carefal 
consideration would publish their views thropgh the elec- 
trical Press, or else at another combined meeting of the two 
institutions. He trusted that the discussion upon this 
subject would save much trouble in the future, and prove 
of great service to the electrical industry at large. 

Mr. ARNOLD, of Chicago, said that they had all heard 
that the man who invented alternating current was liable 
to be murdered on the spot, but after Mr. Ferranti’s 
remarks he thought that they were on the right track after 
all. It would, perhaps, bring out a discussion upon the 
practices of the different countries if he briefly outlined the 
methods obtaining in the United States. There they started 
in the large cities with the direct-current system as ad yocated 
by Edison, and one day he read an opinion from Mr. Edison 
as to the serene of the alternating and direct current. 
Mr. Edison said that the alternate current was inspired by 
the devil, and that no good would come out of it. Mr, 
Ferranti had proved to thé eontrary. They had started in 
their large cities with the, direot-current system, and in 
small cities having a large area of distribution with the 
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alternating system. In the large cities the direct system 
was replacing the alternating system. In Providence they 
had replaced the alternating system with a direct current 
of 500 volte, and the same thing was taking place at St. 
Louis. He made this statement to show that the direct 
current was holding its own in the large cities, but he 
thought that the alternating current would be more generally 
used in the small towns and in the large cities for outlying 
work. As regarded electric lighting, there was not, so far 
as he was aware, any means of equalising the load which 
would allow of utilising the alternate current under 
certain conditions. Coming to railroad work, they started 
with a 500-volt system, and gradually increased it to 
600 and 700 volts, and were now utilising it for the 
sections of roads adjacent to the station, and were serving 
the more distant sections with alternating current. He 
thought that this arrangement would be modified when 
the alternating current would pone and the sub- 
station would sg pa . Ferranti was working 
in this direction, and others were doing the same thing in 
the United States. He hoped and fully believed that their 
efforts would be attended with success. 

Sir W. H. PREECE said that he felt in the same position as 
the blank leaf between the Old and New Testaments. He 
was there as a past-president of the Institute of English 
Electrical Engineers, but he was also honorary member 
of the Institute of Electrical Engineers of America. He 
therefore spoke in the blank-page capacity. He also held 
the position of never having compromised himself by asso- 
ciating himself either with the direct-current system or 
with the 8 system; but he had used one 
or the other when he thought that he could get advantages 
by so doing. He believed there were circumstances where 

e one was essential, and different circumstances where 
the other came in. They wanted to consider the subject 
before them from different points of view. In the first 
placo, they had to deal with the generation of current, and 

that respect they started exactly from the same source, 
for they must remember that the ordinary dynamo was 
nothing more nor less than a simple alternator. They had 
not only to consider the generation of the current, but also 
its distribution and ite transmission to great distances. 
Mr. Ferranti had commenced his remarks by referring to 
some of the disturbances. He dealt with the electrolytic effect 
upon pipes and metallic coatings. There was another 
serious disturbance which had caused them many anxious 
moments, and that was the disturbance of alternating 
currents upon telephones. He had always said that the 
telephone was capable of taking care of itself, and the 
alternating engineer had never to trouble himself about it. 
Again, another source of difficulty they had met with in 
their practice were the disturbances to railway signals, for 
though under normal conditions alternating currents could 
not affect railway aignals, there might be some rushes to 
earth due to those strange effects that were once called 
Ferranti effects. There were sudden effecta of momentum 
in alternating circuita which raised the voltage, with the 
result that there were great surges of current. Such things 
bad and would provide false signals on the block system 
unless some step was taken to prevent them. That was 
with regard to disturbances. Another thing that was not 
a fréquent ocourrence, but was, nevertheless, very serious in 
consequences, were the fires that had cocurred through 
the surging effect to which he had alluded. Now, in deter- 
OE the necessity for the use of either system, they had 
not only to consider the points he had enumerated, but also 
the 1 to which the systems were to be applied. They 
might take electric lighting, motive power, traction, and 
transmission to a distance. He did not think that there 
was a single man in that room who would deny that the 
only practical and possible way of transmitting energy to 
great distances was by the tripbase-current system. No high- 
pressure continuous plant had yet been constructed which 
could possibly do what was being done between Niagara 
and Buffalo, as well as in California, Switzerland, and 
other places. There could, therefore, be no question that 
for long-distance transmission, alternating currents were 
distinctly preferable. With respect to motive power, they 
were confronted with quite another question. There was 
no doubt that at the present moment the triphase motor 
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was as good as, if not better than, the continuous-current 
motor under all circumstances. Mr. Arnold referred to 
the fact that in his country the continuous current was 
holding its own, and was displacing the alternating current. 
He believed the converse also had taken place. The moral 
was that there could be no serious faults in either, and that 
one system was as good as the other. An important ques- 
tion was the necessity of standardising the frequency. He 
could not remember all the causes of these differences in 
frequency, but he would start with Niagara, where the 
frequency was 25. There was another large installation 
where it was 45. In many places in England the frequency 
of 50 had been introduced. At Deptford they started 
with 65, and in the City of London he thought it was 97, 
and probably 100. In the first alternating system in 
London a start was made with 130. They thus found that 
the frequency had varied in different parte of the world 
from 25 to 130, and this showed that there was something 
wrong somewhere. It might be that certain services 
required certain frequencies. He believed that the American 
engineers had established a standard, which was 26 for 
motive power, 50 for ordinary distribution, and 100 for house 
distribution where each house had its separate transformer. 
He thought that the joint meeting would do some good if 
it would decide that the time had come to determine some 
standard of frequency, to be applied to different sources. 
He further wanted to call attention to one line of progress 
that was being made in England, and that was the distri- 
bution of triphase current at high pressure to great 
distances by means of underground cables. Nearly all 
the experience in America had been with overhead wires. 
The largest underground system that he knew of was that 
established by Mr. Ferranti between Deptford and Trafalgar- 
square, a distance of nearly eight miles, but underground 
mains to convey triphase high-pressure currents were 
destined to undergo a great extension in future years. 
Engineers should give more attention to the capacity in 
cables than had been done up to the present time, lor when 
they got long lines conducting 5,000 volts great trouble 
would be experienced owing to the effects of capacity. 

Dr. A. E. KENNELLY, of Philadelphia, remarked that 
the occasion was a most opportune one for discussing the 
lowest frequency for alternating systems, as well as for 
clearing up some of the mists that still hung over the 
question of alternating and direct current supply. He 
thought that they would generally agree that not only in 
America, but also in England and Europe generally. where 
there was a densely-crowded area to be lighted up with 
incandescent lamps, nothing better could be done than to 
employ the direct current at a pressure at which it was to 
be supplied, and if the area was to be very narrow and 
contracted there was no need to go above a single lamp— 
that was to say, 100 volte. As, however, the area 
extended, the amount of copper put down became so large 
that a greater pressure was obligatory—esay, of 250 volta 
and when still greater areas were reached 500 volts would 
have to be employed. There then came a limit beyond 
which it would be uncommercial to supply direct current 
for direct application. Alternating currents must then be 
resorted to. In many of the large cities of America the 
heart of the city was ped rs by the alternating system 
on the three-wire plan, and the other portion was supplied 
by the alternating current of higher pressures. ening 
with electrical traction at a distance, the speaker referr 
to the anomalous condition of affairs resulting from the 
employment of the two systems in combination on the 
American tramways. He said that this method created 
a great deal of difficulty, and necessitated considerable 
expense. There was a special set of transformers for 
reducing the alternating current and another set to reduce 
the direct current required. It was difficult to under- 
stand how such a remarkable confusion arose. He 
thought it might be claimed to be due to the fact that 
the electric motor for tramways came into existence 
gradually as a direct-current system. If, however, in the 
future all the difficulties were cleared away, it might be 
expected that this anomalous condition of affairs would be 
removed, and there would be nothing more than the plain 
alternating-current system to the utmost limit. The only 
disadvantage lay in the difficulty of maintaining & stated 
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pressure of distribution. The difficulty which was met 
with in the distribution by direct current on electrical rail- 
roads supplied from distances in this way, was the electro- 
lytic one. There had been much trouble in America on 
this account. Many pipes had been destroyed, and much 
damage done, but the difficulty was giving way to careful 
engineering. It was much less serious at the present time 
than in the past, because engineers now knew what to do. 
The damage had occurred not so much to large mains as to 
surface pipes, and also, of course, to telephone cables, where 
the covering was continuous, and where there was practi- 
cally no joint. By careful attention the danger of electro- 
lytic corrosion could be, to a large extent, overcome by 
not exceeding the pressure of one volt over the danger 
area, and by carefully bonding the track, etc. e 
alternating-current motor for tramway pu had been 
standardised and perfected, but one disadvantage which 
had not been pointed out in its employment was the 
increased danger resulting to those who sustained shocks. 
A shock ad 500 na with & continuous current was 
not as a rule very dangerous, and though a t man 
such accidents 1 daily, very little injury en i 
have been caused. But with 500 volts of alternating 
current the shock might be much more serious, because, 
as was known, the danger arose from the disorganisation 
of the heart's action. With the continuous current only 
one shock was received, from which the victim might 
speedily recover, but with the alternating current hundreds 
of shocks were received, and which might be sufficient to 
disorganise the heart beyond all chance of repairing the 
mischief. There were, of course, other difficulties with 
alternating-current transmission in railroads, but it seemed 
to him that thése were of minor importance. There was 
the difficulty of it affecting compass needles and delicate 
areas of all kinds. The worst that could happen was 
the banishment of the magnetic observatory to the further- 
most recesses of the Continent. This might be a dis- 
udin in some respects, but a distinct gain to the com- 
munity. | 

Prof. AYRTON said that the special point to be attended 
to in the discussion was, as Mr. Ferranti had said, the 
advantages of direct and alternating currents with respect 
to interference. There was no doubt whatever that in 
many cases there had been a large number of electrolytic and 
v qeu interferences. A serious interference of a special 
kind had grown up during the past few years with sub- 
marine cables, and a case in 


oint was the trouble with the 
cable at the Cape of Good 


ope. Then there had been 
interferences with the magnetic observatories, to which Dr. 
Kennelly had referred. ‘There was, of course, no question 
about the interferences, but there was a decided question 

as to how these should be dealt with. Should an endeavour 
be made to destroy the attack, or should the attack bo allowed 
to remain and an endeavour made to improve the defence 1 
Ought an endeavour to be made to carry out each undertak- 
ing in such a way that it would not cause interference with 
anyone else? Or should both sides start by assuming that 
they were at war? If the magnetic observatories were 
sure of being attacked, all they could do was to try and 
defend themselves. The British Board of Trade said that 
there were not to be more than a difference of potential of 
seven volte between the points of rails if used as return. 
If he remembered rightly, the regulations did not say how 
long the line might be with such a restriction, but whether 
the lines were very long or very short the seven volts 
would always apply. It had been conclusively shown, 
however, that the seven-volt rule was not sufficient. It 
did not give enough protection in the case of a submarine 
cable which landed near where a tramway ran. It did not 
give sufficient protection in the case of electrolysis and in 
the case of any cc ae observatory which might be 
located in the neighbourhood of the tramway. In the 
ease of the telephone it was possible to obtain a very good 
defence, and to make the telephone people more or less 
independent of the attack, by 1 metallic returns, 
and it was the ease with which the defence could be carried 
out that led the committee of the House of Lords a few 
. years ago to decline to place restrictions in the way of 
. tramways. The conclusion come to in England was that 
the telephone system was so shockingly bad through cross- 


buried in the earth and corroded with a current o 
ampere. It was not like the covering on the cables sent 


talk that if there were no tramways or distribution on a 
large scale, it would still be necessary for the telephone 
companies to resort to metallic returns. This did not, of 
course, apply to water-pipes and gas-pipes, and where good 
return circuits were not obtained those were electrolysed. 
He now came toa very important point which had not been 
suggested—namely, that the electrolytic disturbances would 
be very different in character if direct currents were used to 
what would be if alternate currents were employed. If a 
dans system of alternate currents was adopted, would there 
freedom from electrolysis! That was a point which had 
interested him for some time past. He had been ma 
some observations in Geneva, where the pipes had suffered, 
and it was not clear whether, in the event of alternating 
currents being exclusively employed, the pipes would be 
free from electrolysis. Some time ago he showed an 
interesting experiment by taking an ordinary sulphuric 
acid voltameter and sending first a direct current and then 
an alternating current through it. Exactly the same thing 
occarred in both cases, the hydrogen coming off twice as 
fast as the oxygen. It could not, therefore, be assumed 
that no electrolysis took place because the alternatin 
current was employed. Curiously enough, Mr. Trotter, o 
the Board of Trade, had sent a specimen showing the same 
thing, which could be inspected by the members present. 
The label stated that it was one of a pair of lead pipes 
one 


him from Geneva. In the letter accompanying the specimen 


Mr, Trotter stated: "I add the words ‘alternating current’ 


from Deptford in order to show that it was no fancy labora- 
tory current. The pipes were about 6in. apart, the sides 
facing each other. It took 100 volts. Three coatings of 
varnish were painted on the lead, but they failed to protect 
it.” It was clear, therefore, that alternating currents would 
not give protection with any certainty, and it was equally clear 
that it was very important to examine under what circum; 
8tances alternating currents produced electrolysis and under 
what circumstances they did not. That was a subject 
which had attracted a t deal of attention, and he should 
be glad to hear from the meeting the results of any experi- 
ments that would enable them to decide upon what should 
be done with lead pipes in order to protect these from any 
action from alternating currents. Then they had to con- 
sider how best to arrange the water or gas pipes so as to 
prevent the attack from injaring these. 8 to what 
Dr. Kennelly had said, he thought that a good deal could 
be done to avoid the attack, and he was happy to say that 
the London tramway companies had not looked at the 
matter from the point of view that Dr. Kennelly had 
suggested. The tramway companies did not say that they 
were going to lay down lines, and if any harm was done to 
the observatories the latter could go away. The position 
taken was to ask the observatories to state the least that 
should be done to secure immunity from disturbances, and 
the result was that a committee was appointed by the 
Board of Trade to carry out experiments with a view of 
avoiding the disturbances produced by the railways and 
tramways. When the difference of potential did not exceed 
seven volts, what was the result? Without giving a long 
account of the various experimente, he could say that these 
resulta—for which thanks were due to Profs. Perry and 
Hooker—were as follows: that within the neighbourhood 
of the observatories the tramway companies undertook to 
eut up their lines into one-mile sections; that each mile 
should be absolutely isolated electrically from the rest of 
the tramway system ; and that it should be fed at the 
middle of the section. Current should be brought to the 
trolley wire at the middle and taken away from the rail at 
the middle of the mile section; and, further, that no point of 
any rail should be allowed to exceed one-half of a volt, which 
should be the maximum of difference of potential. They 
of the observatories had assured themselves, partly from 
calculation and partly from experiment, that with such a 
difference of potential the magnetic instruments would not 
be disturbed to an amount that could be detected by 
ordinary observation. He was very happy to say that the 
tramway companies, although they were American tramways, 
receiving their apparatus from the United States, were 
looking at the matter from a more liberal point of view, 
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and were prepared to do what they could to prevent 
disturbances to the magnetic observatories if these would 
tell the companies the least that was required. There 
was still another point with reference to alternatin 

currents and tramways. While he was in the United 
States, he was told that one of the reasons why the 
alternating current was not used there was because of the 
difficulty of getting E contact between the trolley pole 
and the wire when the latter had snow upon it. lt was 
said that there was more difficulty with the alternating 
than with the direct current. Since that time, in 1897, 
there had been certain electric railways on the Continent 
which were using alternating current with overhead wires, 
and it would be interesting if anyone could state if any 
difficulty were experienced in zelus contact, 

M. CORDA, who addressed the meeting in French, said 
that the polyphase current had a great advantage over 
other systems for distribution in large towns. The alter- 
nating current a great advantage in ita application 
to motive power. He thought that the ideal motor with 
simple current had not yet been invented. He would refer 
particularly to a special case where the advantages and 
inconveniences of polyphase currents, as compared with 
continuous currents, were very evident, and that was 
distribution of power in large works, such as sugar 
refineries. In these installations the polyphase current was 
spreading very IY on account of the simplicity of the 
receiver. He been required very often to make plans 
and calculations for the employment of the two systems 
under exactly the same conditions, and the conclusions he 
had arrived at led him to call their attention to two points. 
The polypbase current was better as regarded working cost. 
In the works referred to, high tension could not be adopted, 
owing to the viscosity of the material dealt with, and could 
not exceed a tension of 500 volts. There were numerous 


motors working as many as 500 centrifugal pans. Of course 


the works did not want to spend too much money upon the 
mains, and the current was distributed by naked cables 
placed just far enough out of reach to avoid danger. It 
was apparent that if the central station was far off the self- 
induction of the line began to play a big part, and the exciter 
had to be put on the same machine as the receiver. He 
concluded by referring to the question of compounding 
the alternators, which he thought was very important ; 
for when the distribution of continuous current was 
limited to 200 volte, and when it was necessary to employ 
large currents, the difficulties he had spoken of presented 
themselves. 
Prof. CRocKER, of Manhattan, said that as the subject 
had been almost covered, and time was very short, he 
would confine himself to a few points. The subject of the 
discussion was with special regard to interference. He 
himself did not think that this was a very important point. 
There were two interference effects produced by electric 
carrente, and he thought that these might be classed as 
the inductive and leakage effects. Under the inductive he 
should include the magnetic effect. The continuous current 
was purely magnetic, and this was the cause of ita disturb- 
ing influence upon magnetic apparatus. For example, it 
affected a magnetic observatory, but there were not many 
vs geek observatories in the world, and, as Dr. Kennelly 
stated, these might be relegated to a point where they 
would not be interfered with. It did not seem to him that 
the progress of electrical art should be influenced very 
greatly by the disturbances to a few magnetic observatories, 
and certaiuly instances of such disturbances would not be 
very numerous. He was therefore inclined to dismiss the 
point as one of little importance. The alternating current 
also had an inductive effect, and that was the inductive 
current taking place in the field. He regarded this as a 
very serious thing, because there were more telephones than 
magnetic observatories. Sir William Preece had said that 
this indactive effect could be largely avoided by metallic 
cirouite, but there were cases where wires were wanted 
overhead, and under these conditions the inductive effect 
could hardly be eliminated, because a transposition of the 
wires was not a complete preventive. In certain cases, and 
in smaller towns, rounded circuits were used, and it seemed 
that the production of currents was more serious than the 
production of a magnetic field. He would say on that 


that it would 


account that the alternating current was more guilty than 
the direct current—that was to say, its disturbing effect 
without leakage was greater than that of the direct 
current. The leskage effect was certainly very serious 
with the direct current, and produced an electrolytic effect, 
which was the most serious interference that could be pro- 
duced on other apparatus Now, the leakage was some- 
thing that be controlled to a large extent. The production 
of a magnetic field was very elusive, and overhead the 
leakage was very small. If the leakage took place under- 
ground at several thousand volts, it would produce a short 
circuit. He had occasion once to test the entire under- 
ground network in New York City, which had been pur- 
posely split up into sections to be tested, and found that 
the leakage was not excessive. It was much less than 1 per 
cent. He believed that in electrical conductors a consider- 
able or an appreciable leakage was a temporary condition 
of things that would be overcome. The single-wire trolley 
system was all yin d. as the current went into the earth, 
but here again, by the use of return feeders, bonds, ete., 
that promiscuous flow into the earth had been reduced, and 
he thought that it could be still further reduced until it 
became an insignificant quantity. If it could be reduced to 
one-fifth of a volt, that would be below any dangerous 
electrolytic limit, so that apparently the interferences were 
not so very different in the two cases. That was to say, 
the alternating current had greater inductive effect and 
the direct current had much more serious electrolytic 
effect, but this latter could be largely overcome by more 
perfect construction. With respect to the motor ques- 
tion, Sir William Preece had said that he knew of cases 
where direct current bad been replaced by alternating 
current. He himself knew of cases where the alternating 
had been replaced by the direct current, so that there was 
no conclusive deduction to be drawn from these facts. So 
far as efficiency was concerned, the two motors were almost 
identical. He had compared the efficiency of the respective 
motors, and found that at, say, one-third load the two 
curves coincided almost exactly. The agreement was 
remarkable, except at low powers, when the direct-current 
motor had a higher efficiency. In reply to Sir Wm. Preece, 
he said that the efficiency was not over 90 per cent., but 
he could give no accurate figures on the point, as he was 
only making a general comparison of the two systeme. 
This led him to contend that the direct-current motor was 
more efficient with light loads, As regarded speed, the two 
systems were the same. Tho machines were equally good 
for constant speeds, but when variable speeds were wanted 
the direct-current motor had a great advantage. This 
applied not only to stationary motors, but also to tramway 
and electrical railway motors, and it was on account of this 
variability that the direct-current motor had advantages 
for power purposes over the alternating. He did not think 
ve been fair to the direct current to allow 
that point to pass unnoticed. | 

Mr. W. M. MonpEy said that he had discussed the 
question of earth drop on the return circuit of tramways 
with some of the American visitors, and there was an 
impression that the Board of Trade seven volts rule could 
not be adhered to. He had carried out very severe tests 
with a 25 line of railway, and found that under the 
fullest load the drop at any point never exceeded 
five volts. It would be noticed that in the tramway 
installations. the indicating station might show more 
than seven volts, but, as a matter of fact, the instrument 
always recorded considerably more for momentary effects 
than the real effects. If switched on at six volts, it would 
show 10 volts. One of the chief differences between English 
and American practice was that a great deal of attention 
had been given in England to the question of earth drop. 
The result had been an exceedingly good one. He hoped 
that English electricians would learn from their American 
friends some experiences as to electrolysis. What was 
wanted to be known was the tension that could be 
employed. He must pass over a great many pointe, but 
he would ask them to bear in mind one cure for all trouble 
of this sort, whether alternating or direct, and that was the 
double insulated return, which could be applied in all cases. 
He did not know whether the future would be for the 
alternating or direct current, but he could not help 


THE ELECTRICAL ENGINEER, AUGUST 24, 1900 


that its simplicity would result in the alternating being 
used. Simplicity, of transformer would force them to use 
the alternating current in traction right down to the rails. 
He could not say whether this would be done by Mr. 
Leonard’s system, where -he had an alternating motor on 
the car; but whatever system might be employed, the 
alternating current would be used all the way through. 
The rotary transformer employed so far was a makeshift 
system, and must be suppressed. If the capital represented 
by sub-statione, rotary transformers, and the like were put 
into conductors, it would be simpler and more economical. 
If the thing came to grief, the copper and aluminium could 
be taken up and sold. Some of them would doubtless be 
going to Switzerland, where they would see some interesting 
railway works, and he would call their attention to the 
fact that if & train could be started on the Jungfrau 
it could be started on the severest gradients any where else. 
"Then he desired to say one word on the question of effect 
upon existing interests, and that was with respect to the 
scientific laboratories and the observatories. He was glad 
to hear from Prof. Ayrton that there was & chance of 
laboratories being allowed to remain in large centres. If 
they were removed from these centres, it would be a great 
disadvantage. There was a striking example in the Board 
of Trade, which possessed a standardised laboratory that 
was supposed to be the only accurate institution of ita kind 
in England. He did not know whether it was accurate. 
He only hoped it was. On the plea that electric traction 
works underground would interfere with the measurement 
of the earth's magnetism, influence had been exerted to 
prevent the carrying out of the underground electric 
railway, which was a considerable convenience to London. 
That was an action it was difficult to refer to calmly. 
There was no proportion between the enormous advantages 
of this undertaking and the measuring of the magnetism of 
the earth. Such small matters as thie could not be allowed 
to stand in the way of an enterprise which was for the benefit 
of the popo anion of a vast city. 
M. MAILLOUX, 

was only point which he thought had not been fully 
discussed. In his country a broader interpretation would 
have been taken of the question submitted to them, 
because if other industries were reacted upon, it often 
involved a question whether they could be continued. 
One of the important points which had been neglected 


was the influence of the power factor on electric current. 


Prof. Crocker had pointed out very clearly the similarity 
in the results obtained with alternating and single 
current motors. The influence of the power factor on speed 
was important, because when the speed varied there was a 
variation in the magnetic field. It was, however, not so 
important when the E.M.F. varied in the alternating 
current. In the United States there were several isolated 
plants which assumed the dignity of central stations. It 
was under these conditions that many of the difficulties 
brought under their notice had occurred. A case in point 
was an installation for manufacturing coffee, where electric 
current was furnished by a central station, and it was found 
that, owing to the enormous current due to starting the 
motors, the machinery in the coffee mille was sometimes 
put out of action. One of the great objections to the 
alternating-current motor was that it took such a large 
amount of current at starting. This was a serious factor 
as affecting the working potential of a line. Where the 
motors were running at an approximate load and speed, the 
problem was simple, but where the motors were stopping 
and starting and the line distance was great, and the dia- 
tribution of the load was such as to load some feeders 
more than the others, the question merited the serious 
attention of engineers. It was for that reason that the 
direct current was employed. He wished in that direction 
to refer to the very pertinent remarks made by their 
French colleague with reference to one of the factors which 
oftentimes affected the selection of systems, and that was 
the cost of the wire. It was true that for large distribution 
and for large buildings, as well as for underground, where 
twisted conductors were obliged to be used, the cost of the 
wiring was naturally great. In the United States the 
problem was already solved, since their rules compelled 


them, to use iron conduits with two conductors ; but in the. 


incandescent vip but that 


ef New York, remarked that there 
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case of the larger conductors they were obliged to use iron 
conduits, but not two conductors returning in the same 
conduit, i 

Prof. SILvANUS THOMPSON remarked that no obser- 
vation whatever had been made upon the likelihood 
of interference on board ship. his was of vital 
importance, and yet, extraordinary as it might seem, almost 
all the ships that were equipped with electric light had the 
continuous current, and, moreover, the very worst kind of 
continuous-current dynamo had been put on board, and 


that was the bipolar. He hoped to see a complete revolu- 


tion in the electrical equipment of ships. No reference 
had been made to the somewhat greater danger of fire 
from the leakage of continuous-current conductors when 
carried through damp districts. Nor had any reference 
been made to the fact that while for arc lighting there was 
some advantage in using continuous current, there was an 
rior, ites employing the alternating current for incan- 
descent lamps, not that there was any higher efficiency, for 
that had long ago been disposed of, but if continuous 
current was used for incandescent lamp purposes, and the 
distribution took place over a large area, it would be 
necessary to go to the high-voltage lamps; and if anyone 
had taken the trouble to measure the efficiency of the high- 
voltage incandescent lamp, it would be seen that this 
efficiency was low as compared with the low-voltage incan- 
descent lamp. He thought that there would be a revolt 
when it was known what a low efficiency the incandescent 
lamps of high voltage possessed. He had heard of 650-volt 
was impossible with con- 
tinuous current. He was very sorrow to hear Dr. Kennelly 
rake up that old question of the greater danger of alternating 
current. He thought it originated with the Edison con- 
troversy, when an attempt was made to damn the alter- 
nating current. He did not think that the alternating 
current was more dangerous than the high-tension con- 
tinuous current, and, in fact, the shock of the alternating 
threw the victim back, and did not cause him to contract 
on to the wire as the continuous current did. With 
reference to electrical traction on a large scale, he would 
like to renew the suggestion of Mr. Mordey to those who 
had not seen the electrical railways in Switzerland to visit 
that country, and see how the three-phase system was 
employed for starting the trains on high gradients under 
severe conditions. He would ask if it were not a question 
whether all the motors did not give the same force in 
starting. The three-phase motor, instead of being worse 
than the single current motor, was distinctly better. A 
little more than a year ago one of the railway companies 
in London devoted a sum of £30,000 to carrying out 
experiments for an underground line, and the only thing 
they had tried and succeeded in doing was simply what 
had been done in Switzerland 15 years ago—that is to say, 
drive a train by putting down a third rail at the side. If 
trains were to run at 100 and even 150 miles an hour 
driven electrically, there would be no chance of success if 
dependence was placed upon a thing which had a com: 
mutator on it. He ventured to say that for exceedingly 
rapid transport the only chance of success was to take 
advantage of the flexibility and adaptability of the alter- 
nating current. E 

Mr; WARD LEONARD said that he would merely say that. 
after having experience with what was possible with the 
continuous current for.rapid starting by acceleration, and 
after having seen one of the most recent installations of 
the alternating-current system for traction work in Switzer- 


land, he felt when the car started as if there were one. 


donkey-power in front, and it did not convey the impression 
of the strong accelerated power required for traction. 


ideas might be biassed, but when one came to consider tha . 
question of rapid acceleration, perfect control, etc, the 


ssibility of all this was found in the continuous current, 
ut no promise, as yet, of its being done in the alternating. 
apparatus. But when one came to consider the question 
of electrolysis, great difficulties were met with, and it 


seemed uncommercial to attempt to work continuous current 
underground. In transmitting over long distances they . 
that the alternating current was preferable... 


were all agreed 
What should be done was to put the continuous-current 
motor on the vehicle, and find some means of transforming 


“ 
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the alternating-current energy into continuous current 
. energy in the vehicle itself, and thus eliminate the 
"difficulties met with in electrolytic troubles, and enablin 
the transmission of unlimited powers over unlimi 

distances. This only touched upon one point of the 
cee distribution of power which would arise in the 
' future in railway practice. | | 

Prof. PERRY, in closing the discussion, said that it would 
be preferable not to take any vote, as the discussion was 
incomplete, and, after describing the arrangements that had 

been made for the visite, announced that an international 

electrical engineering congress would be held at Glasgow in 

connection with the exhibition next year, when there would 
be nine electrical sections. 

After the discussion, M. HosPITALIER briefly referred to 
the more interesting exhibita to be found in Class 23, which 
related to the production and utilisation of electricity. He 

‘called special attention to the compound alternator of 
Maurice Leblanc, which was a very ingenious machine, and 
also to the mechanism of the Société Alsacienne de Con- 
structions Electriques, and to the 30,000-volt dynamo of 
the Société de l'Eclairage Electrique, which, he said, was 
nearly the limit up to which high potential could be 
produced. There was also the system of distribution of 
continuous current shown by the Compsgnie de l'Industrie 
"Electrique, of Geneva, which was a very interesting one, 
and another notable erhibit was that of Siemens and 
Haleke, who carried out some very curious experimenta, 
‘and showed sparks produced at 12,000 volts. As regarded 
motors, there was nothing particular in the continuous- 
current line, as this system was now pretty near perfection, 
and they were not likely to find any great progress, The 
alternatiog-current motor, however, had made a good deal 
of headway, principally in the question of starting, and 
there were many interesting starting devices in the Exhibi- 
tion. A three-phase motor shown by M. Buchot was 
interesting, because, without putting resistance in the 
motor, great torque in starting was obtained. In tramways 
there was much which was interesting, but most of this was 
to be seen at Vincennes, and they would be able to inspect 
systems of surface contact that were not used anywhere 
outside of Francs. He also called attention to the electric 
locomotives exhibited by Schneider and other firms. 

General WEBBER said that in the short time at his dis- 
posal i& would be impossible to give any complete idea of 
what was to be found in Class 27 at that marvellous 
Exhibition. At the head of the exhibitors in that class 
were Jules Carpentier, Siemens and Halske, James White, 
of Glasgow, Ganz, of Budapest, and several other firms 
who bad extremely novel and interesting exhibits, Many 
of the more noteworthy things calling for the attention of 
electrical engineers were to be found in Class 15. He wished 
them to particularly bear in mind that the classification, 


— 


though it might be in some respects a little inconvenient 


for visitors, was intended to emphasise the practical spirit 
of the scientist and the scientific attainments of the engi- 
neer, by showing instruments used by the savant and also 
by the engineer in the workshop, with the result that the 
exhibits were distributed in different classes instead of all 
being grouped in one section. He called attention to the 
application of electricity to cooking, which syatem was being 
employed in one of the Exhibition restaurants; and he 
alao referred particularly to the use of electricity on ships- 
of. war; Siemens and Halske having, among other exhibits, 
a very complete show of moisture-proof telephones. 
Mr. GAvey, after referring to the harmonic system of 
telegraphy, said that there was also a special cable recorder 
of a unique type, consisting of a long vertical wire placed 
between the poles of a magnet. Under the head of tele- 
phones, the great changes which had taken place had been 
mostly in the direction of improving the central exchange 
switches. The improvements were being carried out in 
two directions— first, in increasing the number of subscribers 
that could be put upon the multiplier ; and, secondly, in 
improving the signalling arrangements in such a way as 
to considerably reduce the labour of the operator. Amongst 
the exhibite, he would call their attention to the automatic 
“signalling apparatus of the Western Electric Company, of 
America, and to the very interesting display of the Société 
Electrique des Té!éphones. The American Wireless Tele- 
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phone Company showed some ingenious appliances, and 
another thing they would see in this section was a system 
of carbonising carbon, by means of which the material 


‘could be cut and worked in the same way as i dr As 


regarded State exhibits, they were recom ed to see 
those of Great Britain and Belgium, which were of a 
particularly complete and interesting character. 

Mr. HERING said that there was not much novelty in 
Class 29. The Méry lamp had a high coefficient of tempera- 
ture through the in ition of an iron wire. Metallic 
saits were mixed with the carbon, which resulted in a white 
deposit in the immediate vicinity of the arc, and this 
increased the reflecting power. Prof. Wedding had found 
that with this lamp 13 watts per candle-power of hemi- 
spherical illumination could be obtained. Wisemann claimed 

at by using a low voltage in the arc lamp he could get a 
higher efficiency. Ganz also had an interesting lamp with 
a curved arc. He called attention to the fine exhibit of 
chandeliers in the French section, and, in dealing with 
meters, said that there was a great variety, but nothing 
particularly new. The prno pio of the Thomson meter 
was the one most generally used. The Holden meter was 
also of interest, and the Aron meters were exhibited in 
large numbers. He concluded by a io the exhibits 
relating to metallurgy in the French Section, and, in 
speaking of accumulators, made special mention of the 

ulmen and Phenix batteries. 

Mr. HERING proposed a vote of thanks to the American 
Commissioners for allowing the conference the use of the 
American Pavilion, and this was seconded by Prof: PERRY 
and carried unanimously. 

Mr. GILBERT informed the meeting that a Pan-American 
exhibition would be held in Buffalo in 1901, and he invited 
the electrical engineers to visit that exhibition, which he 
said would contain the finest collection of mechanism and 
N relating to the electrical engineering industry 
that had ever been brought together. 


VISITS TO THE EXHIBITION. 


The afternoon was devoted to visits to the Exhibition, 
when the members were divided into groups and conducted 
over the Palace of Electricity, where the more interestin 
exhibits were pointed out to them by M. Hospitalier an 
other gentlemen. Assembling at the headquarters of the 
Institute of Electrical Engineers in the American Section, 
they were first of all taken over the Foreign Machinery 
Hal], where attention was directed to the installation of 
C. A. Parsons and Co., of Newcastle-on-Tyne, who have a 
500-kw. alternating machine and a 70-kw. continuous- 
current dynamo operated by the firm's turbines. Galloway's 
vertical engine, coupled to a dynamo by Siemens Bros. 
and Co., of London, then came under notice, and leaving 
this exhibit the members were conducted through the 
German Section, with ite fine display of steam-engines 
and flywheel generators. After ET the stand 
of Messrs. Siemens and Halske, of Berlin, M. Hospitalier 
led the group to the Swiss Section, where they saw the 
machines constructed by the Compagnie de l'Industrie 
Electrique, which are destined to transport force by con- 
tinuous current from St. Maurice to Lausanne. They 
then visited the two switchboards situated behind the 
Palace of Electricity, the one for continuous current, which 
orm the Champ de Mars with light and power, and the 
other for the alternating current, that serves the Esplanade 
des Invalides and the banks of the Seine up to the monu- 
mental entrance at the Place de la Concorde. Two switches 
are used for each main, and connect up one of two gene- 
rators of about the same output, so that either of them can 
be employed for distributing energy by means of that par: 
ticular main. A stand that aroused great interest was that 
of a firm of cablemakers (Pirelli and Co., of Milan) who 
showed a number of incandescent lamps fed by triphase 
current at 25,000 volte. Unfortunately, the current was 
not switched on at the time of the visit, owing to some of 
the lamps undergoing repair. Going into the French 
Section, M. Hospitalier said that there was very little of & 
particularly novel character to be noticed, though one 
exhibit worthy of attention ‘was the compound exciter 
shown by Alexandre Grammont, of Pont de Cherui, This 
system was not perfect, but the maker had gone to work 
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in the right direction, and it might be expected to result | the frictional into a rolling movement, so that it runs as if 


in further developments in the compounding of motors. 
As time was limited, M. Hospitalier could only point out 
some of the leading features, and the group separated to 
examine the machines in detail. 


THE ELECTRIC PLATFORM. 


Oa Thursday morning the members visited the moving 
platform and the electric railway in the Exhibition, and 
proceeded first of all to the transforming station of the 
Société Industrielle de l'Electricité procédés Westinghouse, 
which is situated at the rear of the prominent Schneider 
exhibit. This installation is supplied with triphase current 
at 5,000 volts from the Westinghouse alternators in the 
generating station at Molineaux, four miles distant, and 
transforms it into direct current at 550 volta for Bree 
the moving platform and the railway, and for power an 
lighting purposes generally. There are two separate 
installations of transformers, which are absolutely identical. 
The moving platform is started by a 600-kw. dynamo 
driven by a 850-h.p. induction motor of the three-field 
type, and running at 290 revolutions at full load. The 
machine is shunt wound, and runs at 550 volts, the shunt 
winding being, of course, adopted onaccountof the very heavy 
starting current required. The switchboard has some 
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On the Electric Platform at Paris. 


interesting devices, among which may be mentioned the 
automatic circuit breakers of the laminated brush type, 
which are thrown out by simply raising a lever with the 
finger, and another excellent device is the high-tension 
fusible cut-out, which is extremely simple, and, therefore, 
effective. 

After seeing the platform started, at which moment the 
meters indicated about 200 volts and 900 amperes, the 
members left the Westinghouse station and went on to 
the platform itself. This installation is perhaps too well 
known now to need any detailed description. It may be 
said, however, that the platform, which has a length of 
2 miles 199 yards, is practically composed of thrce parts— 
that is to say, a fixed, a low-speed, and a high-speed 
platform. The moving parts run at about 4 km. and 8 km. 
an hour respectively. The low-speed platform has a width 
of 2ft., and the high speed 3ft. 7in. The platform is built 
up of sections, each alternate one having rounded ends, and 
the intermediate ones curved ends. The former run on rails 
by means of small wheels, and the others are merely supported 
on metallic guides bolted underneath the rounded sections. 
The platform is worked by 170 series-wound motore, each 
dévéloping up to 5 h. p., and a great economy in tractive 
effort is obtained by an arrangement of springs on the 
motors and on the small wheels carrying the platform on 
the rails, which take off some of the load and partly changes 


on ball bearings. The consumption of energy for a speed 
of 5 km. an hour varies from 250 kw. to 300 kw., this 
latter corresponding to a load of from 20,000 to 30,000 
passengers. | 

— aa e a M 


SOME REMARKS UPON THE CAUSE AND NATURE 
OF THE ELECTRIC FORCE. 
BY R. C. SHETTLE, M D. 


In this paper facts and arguments with regard to the 
nature of the electric force and its mode of origin, will be 
briefly set forth in support of the hypothesis that matter 
was originally formed by the force of cohesion acting upon 
and condensing a primary stuff; that the residuum of that 
atuff (which did not undergo condensation into formed 
matter) constitutes the ether, and is the basis of the 
electric force. Mathematicians and physicists have based 
views and theories of the material universe upon their 
knowledge of matter in ite various forme, and of force as 
the product of motion. Now, mathematical or physical 
assumptions should be based upon a careful study of all 
conditions under which matter exists; and inasmuch as 
mathematical modes of discussing the nature of matter 
have not included a recognition of the ether as a necessary 
concomitant, resulta of such discussions are liable to grave 
error. This is obvious if matter and ether are realised as 
coeval entities, the former being the result of condensation 
in combination with motion in a surviving ethereal medium, 
such motion generating force or energy. | 

In support of such view we have but to remember how 
the existence of the planet Neptune was deduced from the 
evident action and motion of some then unknown material 
body upon already known planets, and through intervening 
ether. We also fully realise and acknowledge that the 
spheroidal form of the earth is due to the velocity of its 
rotatory motion, whilst ite material condition had a certain 
varying density. And we also regard the spherical or 
spheroidal shape of the magnetic and diamagnetic physical 
units of the present earth as due to their formation in 
obedience to the same all-pervading laws of motion. The 
question will, therefore, arise whether the present results 
of mathematical and physical enquiries should be accepted 
as final, or whether the origin of matter by condensstion 
of a primary stuff, of which the existing and now acknow- 
ledged ether may be the highly attenuated residuum, is 
not worth consideration. | 

In the Electrical Engineer of July 27, 1899, I published 
a paper upon the formation of matter by condensation 
whilst undergoing rotation, and showed how magnetic and 
diamagnetic conditions would thus arise. In previous 
papers I have shown how, by a like process, biological 
phenomena would be maintained. In the following remarks 
I seek to explain the nature and origin of electric force ; 
and the effect of calling attention to this mode of explana- 
tion may be similar to the effect produced in earlier days 
by the simple, full, and satisfactory explanation of familiar 
terrestrial phenomena: referring them to the earth’s rota- 
tion and revolution around the sun rather than to the old 
notion (merely) of the sun’s revolution around the earth. 
Before attempting to show how the phenomena of elec- 
tricity are evolved, it will be well to define the main steps 
in the formation of matter by condensation of the original 
atuff, because, hypothetically, it is to the existence of a 
primary force known as cohesion, and a consequent attach- 
ment of ether to molecules thereby, that all natural 
phenomena can be traced. The general principles of the 
hypothesis are as follows: it is assumed that space was 
primarily occupied by a somewhat dense but perfect fluid 
of uniform density throughout, with absolute cohesive 
contact of parts or physical elemente, and at complete rest. 
Note —S me degree of cohesion would be as essential to 
the existence of a perfect fluid as the stuff itself, because 
absolute contact of parte would be maintained by equilibrium 
of density ensuring equal stress in all directions. The 
cause of viscosity is thus explained. But cohesion, and not 
gravity, appears to be the proper name for this force of 
equilibrium of density, more especially from the, a£ first, 
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total absence of particular points or centres of greater 


ty ; 
The theory herein advanced is based upon the conce 

tion of one pri stuff of uniform density, for it would 

seam that only sash 

a “universe,” with ita steady, continuous, precise motions, 

definite arrangement of parta, and re ty of action. 


Formed from this medium, every material atom, even the 
most minute, would manifest phenomena and distribute 
energy, whilst interference with the effect of these would 
imply heterogeneous composition or basic impurity. Nature 
teems with 555 to the accuracy of such a view, and 

y to admixture of different kinds of 


with effects due sol 
matter in bodies vai ien to precisely similar influences. 
But every such com 


and affec 
ow, in the one assumed 


parity, but subserving certain 
viour as a form of matter. 


ar pad stuff it is evident that no centres or points varying 
ensi 


ty could possibl 


apart from and external to the stuff itself. 


It can readily be seen that disturbance of equilibrium in 
original stuff would be the one Eres pray cause 


such 
for the su 
Thus (1) motion origina 


uent evolution of all nat phenomena. 
ted at any point, or points, in 


a compretsible* (see footnote) fluid, would entail varia- 


tion o ea f (2) variation of density, under cohesion 
or viscosity, proportion to its extent would create 
centres of attraction, by which some of the pri 

stuff would bo radially withdrawn and centrally endende 
originating centres of gravity ; (5) the density of each 


centre of ty, an P [nen 
which resulted t m, would be in proportion to the 


quantity of stuff which had been condensed into any one 


unit; (4) in proportion to tbe volume of stuff condensed 


the residaum would be attenuated, and thus ether of 
low density resulted or remained; (5) it is obvious that 


the extent of the stress which each formed unit exercised 
through the surrounding space, and upon other unita, as 
also upon the ether which pervaded must have been 
in proportion to the mass density of tbe formed unita, and 
this stress results not only in the condensation of a layer 
of ether upon tbe surface of each atom, but in the 
attraction of surrounding units to form molecules and 
ultimately masses; all these attractions being effected 
through the agency of that force which is recognised as 
cohesion or viscosity, necessarily existent in the purest and 
most attenuated natural ether. 

The cause of “ force acting at a distance " is thus capable 
of being clearly explained: force especially observed (1) 
when intensified at magnetic poles, or (2) in tbe field of 
an electromagnet, when each form of matter under ite 
influence takes a direction according with the form which 
it assumed when undergoing rotation and being manu- 
factured under the influence of stress originated by its own 
mass density; and (3) in “universal gravitation,” or that 
force or ethereal stress which regulates the motions of the 
largest masses of the material universe. 

Passing on now to the mode in which upon the foregoin 
pripa the phenomena of static electricity are produced, 
t will be well to consider somewhat closely the force of 
cohesion or viscosity of the ether, as exhibited by freshly 
and smoothly cut surfaces of lead, or polished plates of 
glass, whose union when placed together is so great as to 
allow the two pieces to be worked upon as one. Here 
are two instances illustrative of the mode in which 
the force is exhibited upon, and extends away from 
the surface of matter. The very great simplicity of 
the way in which induction electric machines generate 
static electricity, according to this hypothesis, will be 
realised, because the rotation of the glass plate or plates, 
as the case may be, determines the motion of the ether 
condensed on their surfaces, and by viscosity of the 
adjacent and more distant attenuated ether in the same 
direction. Thus the motion of the glass plates, the density 

* The compressibility of the ether is shown by its condeneation 
"à gn. : Bee Ur. Oliver Lodge's ‘' Modern Views of Electricity,” 


a medium could be transformed into 


inatlon can be ultimately resolved 


into substances each with its own specific simplicity and 
g general 


exist as force accumulators or 
distributors, consequently primary disturbances, however 
it may appear, must have originated altogether 


pee of matter 
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of the glass being much greater than that of the atmospheric 
matter, draws the ether away from the atmosphere, its great 
natural reservoir ; a process facilitated by strips of paper on 
the surface of the glass plates, because such strips, in propor- 
tion totheirdensity, impart greaterdensity to definite portions 
of the ether than that which pertained to it as generally 
diffased in the atmosphere. In other words, viscosity is 
increased with the increased density of the attracted ether. 
These atrips of paper act as channels of supply of ether to 
the glass ee just as rivulets feed rivers, or 
capillaries the small veins ; the plates yield up this ether 
to the metal points, as bodies of yet ter density, from 
which it is drawn off by the density of the larger reservoirs 
or prime conductors of the machine, where it is further 
condensed and accumulated until ite tension overcomes the 
resistance of the surrounding medium. These machines 
also present good practical examples of the mode in which 
light is produced by electric force. Thus the force of 
cohesion, or ether viscosity, emanating from a molecule of 
glass on one plate extends in a line through the inter- 
mediate ethereal space to a molecule of glass on the other 
piste, each atmospheric molecule in the intervening 

ing held upon a definite axis by the lines of stress 
both glass surfaces, Now, it is obvious that as soon as 
the glass plates move in opposite directions (and there is 
always relative if not absolute motion in the two direc- 
tions), the lines of stress are twisted upon themselves, and 
light is the result of molecular attrition under the influence 
of more or less condensed ether, whilst these lines ac 
and reacting one upon the other, consequently rotate 
cause friction of the molecules existing between them. 

In dealing with static electricity, the synthetic formation 
of water is an illustration of the mode in which condensa- 
tion is effected by sending charges of statio electricity, or, 
in other words, charges of accumulated ether, through a 
mixture of the gases oxygen and hydrogen. In the process 
by which these elements are compressed and combined 
as water, it is recognised that when the gases are properly 
associated in a bell-glass jar, and a charge, or, more 
properly, cbarges of static electricity, prepared in the 
usual way, are sent through the mixture, the liquid is 
formed synthetically, because as soon as the statio ges 
are brought into connection with the gaseous mixture, the 
condensed or above-mentioned accumulated ether in pro- 
portion to increased tension seizes upon the material 
elements and condenses them by two forces acting in 
helical directions from opposite points or centres of action. 
(Note.—The mode in which the electric force naturally 
acquires its helical form is attributable to the conjoint 
motions of the sun and the earth acting upon the inter- 
mediate ether in the way to which I have already directed 
attention, as ocourring during the evolution of static elec- 
tricity by the induction electric machine.) In the electro- 
lytic cell we have the reverse of this. The metal plates, 
by their relative potentials exercised upon each other, draw 
the eogen or primary stuff which combines the molecules 
away fron them ; and so the water is again resolved into 


I therefore pass on to consider voltaic electricity, or that 
form of force obtained from the voltaic cell and which 
Volta named “ electromotive force,” existing on the contact 
surfaces of two different substances. And having defined 
the mode in which this form of force is originated and con- 
verted into a state of tension upon Volta's hypothesis, it 
will be well to comment upon the objections to Volta’s 
theory, as well as upon the suggested “alternative” or 
chemical source of origin. 


Voltaic, or Galvanic, Electricity —We have the following 
statements: “If a plate of zinc and a plate of copper dip 
side by side, without touching, in a vessel of water acidu- 
lated with sulphuric or hydrochloric acid, two pieces of 
copper wire attached one to each plate are found to differ 
in potential. If the wires are connected with the alternate 
pairs of quadrants of a quadrant electrometer, a deflection 
is produced indicating a difference of potentials of about 
one volt, the potential of the wire from the copper plate 
being the higher."* 


"© « Electricity and Magnetism,” Joubert, Foster, and Atkinson, 
Section 96. 
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Polta : Theory of Electrification by Contact.—Volta, in 
order to exp the observed fact, “supposed that the 
surface of contact of two metals, or more generally of any 
two different substances, is the seat of a peculiar force, 
which he termed electromotive force, the effect of which 
is to transfer positive electricity across the surface in one 
direction and negative in the other, until the tendency of 
the two electricities to reunite balances the force which 
tends to separate them. He supposed the electromotive 
force in any given case to depend solely on the nature of 
the materials in contact, and not upon the size or shape of 
the bodies, or the extent of the surface of contact, or on their 
electric state. 

Objections to Volta’s Theory. —'' The most serious objection 
to Volta's theory is that it does not afford a satisfactory 
account of the source of the energy the production of 
which it implies. . . . The only source from which 
this energy could be derived, consistently with Volta's 
hypothesis, is the heat contained in the zinc and copper. 
It is true that the withdrawal of the quantity of heat 
required to furnish the quantity of energy in queation, 
rather less than three-thousandths of an erg, would cause 
an seri eng tia tia fall of temperature in a compound 
bar of sine and copper large enough to be used in the 

ent, so that the suggested explanation cannot be 
rejected upon this ground. . . . But whena numerical 
comparison is made, it is found that the quantity of heat 
which thus disa is inadequate to account for the 
differenoe of potentials developed in Volta's experiment. 
It is farther found, when other pairs of metals are tried, 
that not only is the fall of temperature due to the 
passage of electricity across the separating surface generall 
ufficient to account for Volta’s resulte, but that there 
no recognisable relation between the magnitude of the 
ohange of temperature in the one set of experiments and 
the difference of potentials obeerved in the other set. In 
fact, there appears to be a real difference of potentials between 
different metals in contact, arising in some way solely from 
their own properties, which enable them to transform thermal 
energy into electric energy, but this difference is, in general, 
much too small to account for the effects now under con- 
sideration, and it does not always agree with these even in 
direction.” t 

The Alternative, or Chemical, Theory.—Passing now to 
this theory, in which “ we no longer look for the source of the 
required energy in the surface of contact of the two metals, 
we may eng whether it is not possible for it to be 
furnished by chemical action taking place between one or 
both of the metals and the air or liquid with which they are in 
contact. Itiswellknown . . that chémical combination, 
or decomposition, is associated in a definite way with the 
transfer of electricity between the bodies taking part in the 
action, and that the occurrence of a fixed amount of chemical 
action involves the transfer of a fixed quantity of electricity. 
. . + The connection above alluded to between chemical 
action and transfer of electricity naturally suggests the idea that 
a definite electric charge is uniformly associated with each atom 
of a chemical substance. Note.—Chemical action is thus 
referred to electricity, but tho question to be solved is the 
cause of the electricity. 

Following the text of the discussion on this subject in 
* Electricity and Magnetism,” Section 100, it will be found 
that the conclusion finally reached is that the electric force 
is in some manner intimately associated with the molecules, 
but yet outside them. Thus a molecule of oxygen gas 
consists of two atoms which are in some way held together, 
and the connecting force has been likened to, if not actually 
identified with, electrical attraction, a molecule of oxygen being 

+ — 
represented by the symbols O O.”$ 

Consequently, the problem as to the nature of the 
force and the cause of ita existence remains quite unsolved 
by either Volta's theory or by that of chemical action ; 
because, while both 5 the existence of a force, neither 
attempts to define its primary cause, Volta's theory referring 
it to an electromotive force which resides on the contact 


* ‘ Electricity and Magnetism,” Section 98. 

t Itid, Section 99. The italics are by the writer of this paper. 
f Ibid, Section 100. The italics as above stated. 

$ Ibid, Section 100. The italics as above stated. 


surfaces of any two different substances, whilst chemical 


action refers the force to the difference of potentials between 


the positive and negative layers of matter, but does not offer 
any suggestion why difference of potential should produce such 
ect 


effect. 

On the contrary, the hypothesis herein brought forward 
explains that both these theories are quite correct as to 
the existence of a force, its seat beween the unite, and that 
one of its functions is to bind these unite together in pro- 
portion to the potential of each. For when the two units 
are separated, the ether, which it must be remembered 
is attached to cach of them, is strained. The E. M. F. 
developed depends not merely on the mechanical force 
applied in separating them, but on the strength of attachment 
of the ether to each untt. The theory also goes further, and 
traces the force back to the great primary form of physical 
force—viz., cohesion or viscosity—in which form it was 
coexistent and equally distributed with the primary stuff 
itself throughout that which we call space—in fact, it 
appears to have had its origin in the absolute contact of 
contiguous parts of the primary stuff, ita first function 
seeming to have been to maintain equilibrium of this stuff, 
and so adapt it upon a very broad principle to the forma- 
tion of every kind of matter required in or by the material 
universe. Thus when equilibrium was disturbed by external 
stress or power, cohesion became an active force, each centre 
of stress, in proportion to ite intensity, attracting tbe stuff 
throughout & given radius by the modification which the 
force undergone. It is obvious that the force did not 
cease to exist at the circumference of the formed material 
units, because each of these would drag upon the residual 
stuff only in a lesser degree—i.e, in proportion to the 
attenuation of the stuff and the cohesion and viscosity 
which still existed, and a certain quantity of this stuff, the 
quantity varying with the Canay or the potential of the 
unit, would be condensed and added upon the surface of 
each. Attenuation of the residuum would be further 
effected thereby, whilst the same force acting through this 
medium would cause the atoms to combine and form 
molecules and masses, the density of which would be also 
in proportion to the intensity of the force of cohesion, or 
th all which the potential of each unit exercised. 

This hypothesis, and the foregoing statement of facta, 
appear to afford justification for asserting that not only is 
the ulterior or secondary force of electricity thus completely 
explained, but that all natural phenomena throughout the 
three kingdoms of nature may be simply and wholly 
referred to modifications of the primary force, cohesion, in 
accordance with the nature and conditions of the matter 
with which that force is associated. 


THE VERBAND DEUTSCHER ELEKTROTECHNIKER. 
EIGHTH ANNUAL MEETING AT KIEL. 
[BY OUR OWN CORRESPONDENT. | 
(Continued from page 231.) | E 
The following is the conclusion of Prof. Wedding's 
discourse upon arc lamps of the “Bremer” type, com- 
— in my last instalment of the Verband proceedings 
at Kiel: | 
J also experimented with an alternating arc lamp of 
the Bremer type. Table VII. gives the measurements 
relative to this lamp, which consumed about 6:5 amperes 
at 393 volts terminal potential when unprotected by a 


globe : 
Taste VII.—Alternatiog-Current Arc Lamp without Globe. 
——6 5 amperes x 39:8 volte, ö 
Angle relative to the Intensity of 
horizontal plane Deg. light. 
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" From this data the curve in Fig. 7 is obtalned. The 
lamp, however, on account of ita rough construction, did 
not burn uniformly, and for a mean intensity of light, 
amounting to 512 candles, showed a specific consumption 
of about 0'5 of a watt, though this is certainly about a half 
only of the energy hitherto consumed for the same volume 
of light. Hence an advance upon present practice is also 
apparent here, and I believe that with a mechanically 
improved lamp, an efficiency approximating that of the 
continuous-current lamp already described can be obtained, 
so as to render the employment of alternating-current 
lamps possessing a relatively high specific consumption 
* | 
a g the above measurements the special carbons 
were used oniy on one side of the lamp, as in the case of 
the concinuous-current lamps. The carbons were placed 
in pairs, these pairs having an almost vertical position 
relative to each other so that three current paths might be 
distinguished. In one the current flowed from the top 
downwards, in the second from below upwards, in the third 
taking & horizontal direction between the two pairs of 
carbons at the arcing point. The latter path is movable as 
an are, and is re outwards by the other two paths 
according to a well-known observation by De la Rive. The 
arc is therefore deflected downwards in the form of a 
feathery flame. The greater the intensity of current 
employed the farther accordingly will the arc be projected. 
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In arc lamps designed for low intensities the direct influence 
of the current is too weak, and in order to supplement this 
the magnetic field produced by two suitably-placed magnet 
poles is employed, the mimea being excited by a series 
coil connected in circuit with the lamp. Should the current 
become too great, the arc may be drawn inwards by the 
inflaence of a differential winding. This may become 
ne ; for instance, if the influence of the three current 
paths in a lamp taking a large current is alone too great, 
and the arc is consequently repulsed too strongly. 

“For starting the arc a shunt electromagnet: may be 
employed to bring the carbons into contact in the usual 
manner. Hence if the carbons constituting one pair or 
pole are suspended after the manner of a pendalum, the 
influence exerted by this electromagnet, which forms a 
shunt to the arc, may also be utilised to regulate the length 
of the arc should the consumption of carbon be ununiform. 
When the lamp is burning, the carbon feed is rendered 
continuous by the weight of the carbons supplemented by 
an auxiliary weight, and not intermittent. The bulky, 
costly, and extremely sensitive mechanism characteristic of 
the lamps now in vogue is entirely absent, and yet, accord- 
ing to the preliminary data at my disposal, the new lamp 
may be made to burn uniformly and steadily. At the 
express wish of the inventor, I must. refrain from giving a 
more detailed description of tha lamp’s construction. 

“In the case of the ordinary type of arc lamp the light 
rays proceeding from the arc constitute only a small 
percentage of the total light rays, whereas the much larger 


flame characteristic of the new lamp represents a far greater 
percentage of the total rays. An examination of the arc 
through a suitable medium makes this at once discernible. 
Light raya are not only projected downwards from the 
glowing points of the carbons, but also radiate into space 
from all sides of the arc. By the admixture with the 
carbon the resistance of the arc itself is so reduced that 
the tension across the lamp terminals, despite the larger 
arc, need not exceed that necessary for an ordinary arc 
lamp working with the same intensity of current. How 
far this statement applies when alternating currents are 
employed remains, however, to be seen. 

“In order to utilise the available light to the maximum 
possible extent, a conical metal cylinder about 5cm. high is 
fixed above the ends of the carbons, whereby the heat 
developed in and between the carbons is conver In 
this manner a high temperature is obtained, which results 
in a more gradual consumption of the carbon than would 
otherwise be the case. At present, however, the rate 
of the consumption of carbon in the new lamp 
is about double the ordinary rate, owing to the 
admixture already referred to. It should, however, be 
taken into consideration that the ratio of the cross-section 
of the carbons pertaining to the old system to that of the 
new is about as 3 : 1, so that the specific consumption of 
carbon in the new lamp need not necessarily be greater. 
The products of combustion, so far as these are not of 
the gaseous order, are deposited upon the inner surface of 
the cylinder in the form of a pure white fine powder. 
When the carbon has been compounded with caleium, the 
latter is found again in the form of a fine powder on the 
cylinder and upper cover of the lamp. Supposing that the 
calcium was decomposed and set free in the form of gas, this 
latter would inevitably attack the metal in connection with 
the upper half of the lamp or escape into space. But this 
is not the case. The calcium compound is minutely sub- 
divided in the arc and its immediate vicinity, and- probably 
poran in a gaseous state, whence it deposits itself in a 

ne white powder. | 

“ This deposit constitutes an excellent reflector, so that 
upon looking into the cylindrical converger the projection 
of the same appears as a brilliant and intensely illuminated 
disc. The great volume of light yielded is, therefore, 
initially distributed over a large surface. Hence the lamp 
does not possess the intensely piercing lustre common to 
the ordinary type, but when provided with a globe appears 
as & fairly uniformly illuminated disc. The formation of 
shadows is entirely absent in the new lamp. As the 
measurements and the curve in Fig. 2 show, a by no means 
inconsiderable volume of light is yielded up to an angle 
of 48deg. above the horizontal. For interior and street 
lighting this fact may be of importance, in so far that the 
side surfaces within the lamp's radius of action would be 
illuminated to a considerable height, the impression on the 
eye being thereby rendered more agreeable owing to the 
alight contrast between light and shadow. 

‘Photometric measurements do not always suffice; the 
seathetio impression made by the light is sometimes the 
ruling factor. In virtue of the high percentage of calcium 
employed, the new light is very rich in red rays in contrast 
to the blue or violet light yielded by the lamps hitherto 
in vogue. Through the medium of a spectroscope, the 
bright, broad bands of yellow green and orange rays may 
be plainly distinguished. The resultant light does not, 
therefore, possess the cold, fallow tinge to which we have 
hitherto been accustomed, bat a considerably warmer tinge, 
by which other colours—for instance, green—are much 
better defined. In my opinion, however, the colour in 
comparison with sunlight still leaves something to be 
desired ; it still makes a piercing impression on the eye. 
This objection may, perhaps, be surmounted by incor- 
porating other metallic salts, as in the case of the gas 
incandescent light, even at the danger of somewhat 
increasing the specific consumption. The inventor claims 
to have the colour of the light fully under control. 

“It is a well-known fact that light beter 45 long wave- 
lengths will penetrate mist or fog better than light of 
shorter wave-lengths, in virtue of which à red ray is dis- 
cernible for a greater distance than a violet ray of eqnal 
strength. I have, therefore, examined into the relative 
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penetrative powers of the light yielded respectively by 
the new and old types of arc lamps. A lamp of each type 
was tested with approximately the same intensity of 
current at an angle of 45deg. The test to ascertain the 
intensity of light yielded was conducted in each case once 
without, and a second time with, the inclusion of a cloud 
of steam. This steam cloud was produced by blowing-off a 
steam-boiler under conditions as equal as possible. There 
arose between the photometer and the respective lamp & 
dense cloud of steam about 1m. in thickness. The test could 
be made only in a very rough manner, since the blowing-off 
process did not always yield like results. A series of 
10 testa gave values for the penetrativity of the light 
differing by no means inconsiderably. The results, however, 
showed clearly that the penetrative power of the new light 
rays through steam exceeded by 40 per cent. to 150 per 
cent. that of the ordinary arc light. Hence it is safe to 
assume that the penetrativity of the new light is 100 per 
cent. greater than that of the old. For signalling, light- 
house, and other purposes, the light may attain to some 
importance. But whether it will prove equally adaptable 
to the conditions of searchlight work remains for the 
future to determine. At any rate, no solution of the latter 
question is yet forthcoming.” 


(To be continued.) 


MORE MIRACLES ! 
[BY OUR VERACIOUS INTERVIEWER ] 


“ The latest startling announcement of the inventor Nikola 
Tesla is that he has discovered a perfect insulation for electricity. 
ee e plan is by a chemical process to freeze a mixture of 
water and sawdust in a thin metal tube about the wire carrying 
the electric current. Tesla declares that electricity will in this 
way be transmitted from Niagara Falls to the Pacific coast, or 
through the ocean from New York to London, with no perceptible 
loss of power. He asserts that the invention will greatly cheapen 
electricity and cause a revolution in industrial affairs. Daily 
Mail, Aug. 18, 1900. 

Fired with the ambition of capturing yet another 
miracle, I betook myself in haste to the place where they 
flourish ; in a word, to the residence of the discoverer 
whose motto is, “If it is but difficult, I have done it 
already; if it is impossible, I mean to do it." To my 
surprise I found him digging a hole in his back garden. 

When he saw me, he courteously climbed out of the 
hole, which was already several feet deep, and asked me 
my business. On telling him that I traded in the 
miraculous, he looked pleased, and directed my attention 
to the excavation. ‘That hole,” he said, will shortly 
become the hub of the universe. From there will flow a 
stream of energy that will vitalise this old globe of ours. 
If you'll take—— " 

“Certainly,” I replied ; a cocktail is my drink at this 
hour of the day." 

My words appeared to disconcert the great discoverer 
for à moment, but he quickly recovered his equanimity, 
and ushered me into his laboratory—a weird room, lighted 
by atrangely glowing tubes and bulbs. We drank in 
silence; but I could see, from the workings of the expres- 
sive countenance of the inventor, that his mind was active. 
n he spoke, I recognised that my quest had not been 

vain. 

That hole," he continued presently, ** must, before it is 
finished, penetrate below the roots of the hills, even to the 
fluid interior of the earth. The heat of that vast collection 
of molten matter, which we call lava, I mean to utilise as a 
‘source of energy. I then expect to upset our industries 
some. Niagara Falls? Pooh! Coalfields? They'll become 
mere curiosities." | 

When I promised to give publicity to this marvellous 
invention, the proud inventor shook me warmly by the: 
hand. He even condescended to enter into details. 

“The idea occurred to me three hours ago, and I have 
been working at it ever since. Prof. D——r, when I was 
in England in 1895, showed me some vacuum-coated glass 
vessels which heat was incapable of entering or leaving. 
You see my drift now? Glass tubes, each surrounded by 
& vacuum jacket, will proceed from the hole you have seen, 
and through them streams of molten lava will flow. The 


vacuum jacket will prevent any loss of heat, and thus 
energy can be transmitted from here to London in a 
manner before undreamed of. You run your lava into 
your boiler, and there's your steam at once. No ash! No 
smoke! No—er—anything !” 

Here I murmured my admiration. When he resumed, 
I soon saw the magnitude of this invention. Do you 
want to discover the North Pole? You merely direct a 
atream of molten lava toward it, and of itself it builds a 
causeway, and at the same times creates a warm and 
agreeable climate. As you know, I suggested some years 
ago that London should be entirely roofed in with one 
gigantic dome. The only objection ever raised to this 
project was that the smoke nuisance would be intensified. 
Smoke ? Why, every grate will glow with molten lava, 
and the dome will become an accomplished fact. I shall 
even have small masses of molten lava enclosed in vacuum- 
jacketed vessels and sold as cigar lights. i 

“From these instances you may guess the varied 
purposes to which my invention would be put. I have 
applied for a patent in the United States; other countries 
must apply to me.” | 

The cocktails had disappeared, and as no suggestion of 
replenishing them was nim I rose to bring my visit to 
a close. 

„There seems to me to be one difficulty," I hesitatingly 
said ‘Suppose your vacuum-jacketed tubes should break 1’ 

* Well, if you'll mention that, you'll mention anything," 
was the rejoinder. “If the tubes become broken, they 
must, of course, be mended." | 

I then left, in possession of my miracle, and lost in 
admiration of the ingenuity and resourcefulness of this our 
greatest inventor. „ „ d 


BRITISH ASSOCIATION. 


The following is the provisional programme of papers to 
be read in Section Gat the Bradford meeting of the British 
Association. It will be seen that valuable discussions 
should ensue. We are pleased to note that the arrange- 
ments of subjects on the- various days is such that 
it will repay engineers who are unable to spend 
a week in Bradford to run down there for certain 
days. The section will be opened by a presidential 
address by Sir Alexander Binnie at 11.30 a.m. on Thursday, 
Sept. 6. At 2 p.m. on Thursday the following papers will 
be read. Bradford Waterworks,” by Mr. James Watson ; 
and The Disposal of House Refuse in Bradford,” by Mr. 
John McTaggart. | 

On Friday, Sept. 7, the papers will be: Resistance of 
Road Vehicles to Traction,” by Prof. Hele Shaw, F. R. S.; 
* Recent Tramway Construction, with Special Reference to 
the Denerbe System, by Mr. W. H. H. Dawson ; The Coal 
and Iron Ore Fields of Shansi and Honan, and Railway Con- 
struction in China,” by Mr. J. H. Glass; “The Use of 
Expanded Metal in Concrete,” by Mr. A. T. Walmisley ; 
and Power Generation— Comparative Cost by the Steam- 
Engine, Water-Turbine, and Gas-Engine," by Mr. J. B. C. 
Kershaw. 

On Saturday, Sept. 8, Prof. R. Beaumont will read a 
paper on “The Application of Photography to Textile 
Designing.” i 

On Monday, Sept. 10, the report of the Small Screw- 
Gauge Committee will be read by Mr. W. A. Price, and 
the following papers: Measurement of the Tractive 
Force, Resistance, and Acceleration of Trains,” by Mr. A. 
Mallock ; The Liverpool and Manchester Electric Rail- 
way, by Sir W. H. Preece, F. R. S.; “The Design and 
Location of Electric Generating Stations,” by Mr. A. H. 
Gibbings; ‘A Maximum Demand Meter,” by Mr. T. 
Barker; An Account of a New Form of Self-Registering 
Rain-Gauge,” by Mr. J. W. Binnie; and The Automobile 
for Electric Street Traction,” by Mr. J. G. W. Aldridge. 

On Tuesday, Sept. 11, the papers will be: "A New 
Form of Calorimeter for Measuring the Wetness of 
Steam,” by Prof. J. Goodman; The Internal Architecture 
of Steel,” by Prof. Arnold; “Shop Buildings,” by Mr. 
E E. Clark; and Steam Raising and Smokeless Combus- 
tion,” by Mr. H. R. Armitage. 
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THE PARIS CONFERENCE, 


When it was first proposed to hold an inter- 
national conference of electrical enginsers in Paris, 
a programme of the various subjects which ought to 
be discussed at this conference was drawn up by the 
French executive. We commented at the time on 
the utter absurdity of even suggesting that discussion 
was possible on only one-tenth of the number of 
subjects put down. In tbis case time has proved 
that our contention was correct, as at the con- 
ference last week practically only one subject was 
opened for discussion. This subject was The Relative 
Advantages of Alternate and Continuous Current for a 
General Supply of Electricity, especially with regard 
to interference with other interests." As will be seen 
from the report by our special correspondent, 
electrical engineers from Great Britain and the 
United States, as well as French engineers, took 
part in the discussion on this important question, 
which has been discussed so frequently before. 
Without wishing to draw comparisons, we would 
express our opinion that the opening remarks of 
Mr. Ferranti started the discussion on the correct 
lines. We are sure that much more value would 


288 | have been imparted to the discussion had other 


speakers discussed the matter from the same stand- 
point. In the struggle for existence in nature, all 
failures are destroyed without mercy, and in engi- 
neering progress the fittest only can survive. What 
has been done in the past in electric distribution 
of light and power, is in almost all countries an 
exceedingly small proportion of what has to be 
done in the future. Hence a system of supply 
which may have done exceedingly good work in 
the early days, may be quite incapable of extension 
to meet the enormous demands of the future. This 
was the standpoint taken by Mr. Ferranti, and it is 
from this point of view that a decision is wanted 
as to whether the continuous or alternating current 
system should be laid down in the future. For the 
transmission of power io & distance, the alternate- 
current system has proved itself the best; and 
the interest in the discussion was largely on 
the question of the distribution and supply of 
energy. It will be seen that several eminent 
engineers from the States do not consider the 
alternate-current motors capable of fulfilling the 
requirements of electric traction, or of giving the 
same results in rapid transit as can be obtained by 
the aid of continuous-current motors. Such engi- 
neers take an advanced view of the interference 
question, holding that interference by leakage 
currents to other conductors in the ground and 
to laboratory instruments should be borne by the 
public without demur, in consequence of the advan- 
tages conferred by the rapid system of communica- 
tions. With this we can hardly agree, and think 
that the insulated return for electric railways is a 
necessity in large towns. Mr. Ferranti questions 
even then if it is possible to prevent elec- 
trolytic troubles, and this question can only be 
answered by practical experience on a large scale. 
The whole problem is an extensive one to be 
discussed at.a convention, the members of which 
are practically on holiday, when the tendency is not 
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to give the deep forethought to one's remarks which 
the importance of the matter at issue demands. If 
the joint institutions were to state, say, tbree 
different cases of power transmission and distribu- 
tion all on & large scale, with local conditions 
varying, we think that the vexed problem of con- 
tinuous versus alternating currents could be practi- 
cally solved by sending out to the experts of 
different nations the cases in question, and perusing 
the answers received as to which system each of 
these experts would recommend in each of the three 
cases. Even if a handsome fee were sent to each 
expert with the problems, the replies would be worth 
the expense, as the profession. generally would 
benefit, 


CORRESPONDENCE. 


“One man's word is no man's word, 
Justice needs that both be heard." 


THE NATURE OF ELECTRICITY. 


SIR,—Kindly permit me to point out that near the end 
of my article on Dr. Shettle's View of the Ultimate 
Nature of Electricity," published in your issue for Aug. 17, 
a rather unfortunate verbal error occurs. See line 17 
o? 255, column 1:.thé words “copper to zinc” should 
read “zino to copper." The point at issue is that whereas 
in à Zn-Cu cell with acid, the current runs along tbe 
external circuit from Cu to Zn, with contact of two pieces 
of dry metal, electricity is transferred from Zn to Cu. 

I believe this was correctly stated in my manuacript. 
As this slip vitiates the reasoning in this part of the paper, 
perhaps you would kindly correct in your next issue.— 
Yours, etc., | SPENCER L. FLETCHER. 

38, Lammas Park-road, Ealing, W., Aug. 18, 1900. . 


THE DAVY ENCLOSED ARC LAMP. 


Sır, —The secretary of the Jandus Company in his 
letter published in your issue of the 17th inst. displays a 
touching solicitude for the Jandus licensees, but it seems 
to me that his anxiety might well have been limited to his 
own company. The extraordinary but unsuccessful efforts 
which Mr. Gillies is making to explain away in the Press 
the abandonment of the Jandus Company's action against 
me is a proof—if proof were needed—of the hopelessness of 
his company’s attempt to justify their allegation of oat 
ment. Inasmuch as his letter has been interpreted by 
some of my customers and friends as a threatening one, 
and as such is calculated to injure my business, I beg that 
you will let the facts speak for thomselves. 

While I can understand that the truth, that the Jandus 
Company have wholly discontinued " their action against 
me, may be damaging to that company, I cannot possibly 
see where the injustice comes in. In the latter part of 
last year the Jandus Company commenced an action against 
me alleging infringement of certain of their letters patent, 
and claiming an injunction, damages, and delivery of the 
lamps made in infringement. My defence was that I had 
not infringed their letters patent. While the matter was 
before the High Court, the Jandus Company repeatedly 
applied for extensions of time, and apparently exhausted 
every possible legal method of postponing the date when 
the action could be set down for trial, and as they failed 
to set down the action for trial within the extended 
time allowed, an order was made dismissing the action, 
and in addition, on June 22, the Jandus Company served 
a notice (a copy of which I enclose) “ wholly discontinuing 


the action.” Prior to serving the notice of discontinuance, 


repeated efforts were made by or on behalf of the Jandus 
Company to induce me to accept a license for a merely 


nominal consideration, or on a basis of a “union of 
interests. I absolutely declined to do anything that would 


involve my accepting, either directly or indirectly, a license 
from the Jandus Company. av 


| Thwaite Bros. Grand Prizes: 


No proceedings in the nature of a test action or other- 
wise are at present pending against me; what the intentions 
of the Jandus Company may be in this respect I neither 
know nor care. The Jandus action against Mesars. Johnson 
and Phillips is in no sense parallel with their abortive action 
against me, for I never was, and never shall be, a licensee 
of the Jandus Company.— Yours, etec., 


London, E.C., Aug. 22,1900. WILLIAM JAMES Davy. 


PARIS EXHIBITION AWARDS. 


We notice the following awards obtained by British 
exhibitors at the Paris Exhibition : 


GROUP 3.—APPLIANCES AND GENERAL PROCESSES RELAT- 
ING TO LITERATURE, SCIENCE, AND ART. 


CLASS XV. (Mathematical and Scientific Instruments).— 
" Hors Concours”: Sir W. Abney, Messrs. C. V. Boys, 
Christie, Davidson, Dr. J. Mackenzie, J. Milne, Sir W. 
Roberts-Austen, J. J. Thomson, Thorpe, Hutton. Grand 
Prizes: Gas Referees of Board of Trade fee exhibit 
of mathematical instruments made in the United Kingdom), 
Cambridge Scientific Instruments Company, Rosa, Limited. 
Gold Medals: James Hicks, Mark Barr (Linotype Com- 
pany), Watson and Son, Negretti and Zambra. Silver 

edals : Legge and Co., Watson and Son (? vide supra). 

Collaborators.—Gold Medals (unclassified as to country): 
James B. Macdowel and Hartman, of John A. Brashear ; 
G. Fecker and W. E. Reed, of Warner and Swasey. Silver 
Medals (unclassified as to country) : Smith ; Oberlin, of the 
Ferracute Machine Company; John Wayne, Moser, of Cam- 
bridge ; the Scientific Instrument Company; Alfred Hi i 
of James J. Hicks; Pitman, Hill. Bronze Medals : 
Janvier and William Ware, of the Ferracute Machine Com- 
pany ; Brice Gustav Watnecker, of Legge and Co. 


GROUP 4.—MECHANICAL ENGINEERING. 


CLASS XIX. (Steam -Engines) — “Hors Concours”: 
arsons and Co., Willans 
and Robinson, Galloways. Gold Medals: Marshall, Sons, 
and Co., Ruston, Proctor, and Co., Ransome, Sims, and 
Co., Garrett and Sons. Silver Medals: Robey and Co., 
E. Green and Sons, G. and J. Weir, Patent Exhaust Steam 
Injector Company. Bronze Medals: James Proctor, 
Tangye, Limited, Deighton Patent Flue Tube Company. 

Collaborators.— Bronze Medal: Lister Croft, of Deighton 
Patent Flue Tube Company. 

Crass XX. (Various Kinds of Engines).—Grand Prize: 
Crossley Bros. Gold Medals: Hornsby and Sons, Priest- 
man Bros., Campbell Gas-Engine Company, National Gas- 
Engine 5 Tangye, Limited. Silver Medals: Ruston, 
Proctor, and Co., Dudbridge Ironworks, Limited, Robey 
and Co., Blackstone and Co., J. and F. Howard. Bronze 
Medals: Oundall and Sons, Dougil and Co, Duke and 
Ockenden. | 

Collaborators.— Gold Medals: W. J. Crossley and D. H. 
Irwin, of Crossley Bros. Silver Medals: George W. 
Taylor and William Linfoot, of Campbell Gas- ngino 
Company ; W. Turner, E. Pierce, J. Cooke, and A. Hooker, 
of Crossley Bros.; Herbert Hatton, of Humpidge, Holborow, 
and Co. ; William Wood, sen., William Wood, jun., of the 
National Gas-Engine Company. Bronze Medals: Albert 
Mallinson, Samuel Mitchell, Joseph Berry, John Robert- 
shaw, William Yates, Chadwick Smith, Ousey Roberts, 
and John Jowett, of the Campbell Gas-Engine Company ; 
J. Atkinson, W. Wilson, W. Mitchell, W. Schofield, and J. 
Carter, of Crossleys; W. Dougill, of 1 and Co. ; 
Albert White, Samuel Bennett, and Frank Apperly, of 
Humpidge, Holborow, and Co. 

CLASS XXI. (General Machinery).—‘ Hors Concours: 
Thwaites Bros., Limited. Grand Prize: Me eather and 
Sons.. Silver Medals: Mather and Platt, Salter and Co., 
Wilson and Sons, Mossberg Koller Bearing Company, 
Stokalls and Sons, Maclaren. Bronze Medals: Dodge 
Manufacturing Company, Samuelson and Co., Roller 
Bearings Company. 

CLASS XXII. (Machine Tools).— Hors Concours: 
Thwaites Bros. Grand Prize: Smith and Coventry, 
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Mather and Platt. Silver Medal: Robey and Co. Bronze 
Medal : Belshaw and Co. 
Collaborators.—Grand Prize: Edward Hopkinson. 


GROUP §.—ELECTRICITY. 


CLASS XXIII. (Mechanical Production and Utilisation 
of Electricity).—Grand Prize: Siemens Bros. and Co. 
Gold Medals: C. A. Parsons and Co., the Scientific Instru- 
ment Company. Silver Medal: William Barton, of James 
Hicke and Co. 

Crass XXIV. (Electro-Chemiatry). — Gold Medals: 
Electrical Power Storage Company, Chloride Electrical 
Storage Syndicate, Sherard Cowper-Coles. (1). 

Collaborators.—Silver Medai: Herbert Butler, of the 
Electrical Power Storage Company. 

CLASS XXV. (Electric Lighting).—Gold Medals : Benson 
and Co., Simplex Steel Conduit Company: Silver Medal : 
R. Beshaw and Co., city of Bath. 

Collaborators.—Silver Medal: Lauder and Waterhovse, 
of the Simplex Steel Conduit Company. 

Crass XXVI. — Grand Prize: General Post Office. 
Silver Medal: Patent Nut and Bolt Company. 

CLASS XXVII. (Telegraphy and Telephony).—Grand 
Prize: James White. Gold Medal: Crompton and Co. 
Silver Medal : James Hicks, Stockall, and Sons. 

Collaborators. — Gold Medals : Kendall and Gent, Alfred 
Herbert, Ransome and Co, B. and S. Massey, George 
Richards and Co, Thomas Robinson and Son. Silver 
Medals: J. Rhodes and Sons, J. Holroyd and Co., 
H. W. Ward and Co, Brunton and Trier, Samuelson 
and Co, Wolseley Sheep-Shearing Machine Company, 
J. Bertram and Sons. Bronze Medals: United States 
Metallic Packing Company, Andrew and Co., Wolseley 
SheepShearing Machine Company (1 vide supra), Central 
Cyclone Company, Joseph Parkinson. . 

Collaborators.— Gold Medals: Oscar Harner, of Alfred 
Herbert; S. Henry Marl, of Ransome and Co. Bronze 
Medals: C. W. Jemas, of the Central Cyclone Company ; 
H. Liebert, of J. Holroyd and Co.; John Barker, oí 
Rhodes and Sons; Hughes Cunningham, of Samuelson 
and Co.; A. J. Thernelee, of H. W. Ward and Co. 


THE PEARSON WING TROLLEY AND TRAVELLER. 


We illustrate herewith two inventions of Mr. James 
T. Pearson, of Burnley, which are designed to remove 
difficulties connected with trolleys for electric tramways. 
The first of these, the wing trolley, ia designed to make it 
more easy to get the trolley wheel on to the trolley wire, 
and also to make it more difficult for the wheel in question 
to leave the wire on the curves. The wing trolley is 
simply the ordinary trolley with wings (which need not 
project more than }in.), and a slot and pin penetrating the 
shank of the fork of the pulley, and, being parallel with 
the latter, allows it to swivel at curves, but prevents it 
getting across the wire by the ends coming in contact with 
the sides of the slot. On account of the extra width 
attained beyond that of the pulley by the wings" forming 
a channel, the carman “lets go” the moment the latter is 
under the trolley, wire,” and it engages instantaneously, 
without wasting time and patience in “dodging.” 

The other invention of Mr. Pearson’s—called the 
* Traveller "—bas for its object the prevention of accidents 
of the kind which have occurred in consequence of the rope 
from the trolley head hanging loose. The illustration 
explains how this is done by means of a traveller, which 
automatically keeps the rope confined at the bottom of the 
. trolley pole when the rope is not in use. The traveller 
by means of which this is done only weighs a few ounces, 
and consiste of two skeleton plates, comprising a frame for 
mounting rollers at the top and bottom. The rod 
formin spindle of the rollers has a head at one 
end a slot at the other to take a split pin, so that the 
"traveller" can be readily applied to any arm. When 
. going to cbange the trolley from one feed wire to another, 
the carman takes hold of the end of the rope as it hangs 
‘down the side of the car and pulls it. The “ traveller” 
then mounts the arm to the end, the trolley is instantaneously 
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let go, and is “ contacted " the moment it comes underneath 
the wire. The carman “ lets go” the end of the rope, when 
the “traveller” descends by gravitating to the pillar of 
the arm if at the side of the car, or to a stop-piece or clip 
thereon if in the middle, drawing the rope up out of the 
way close to the underside of the arm, the end hanging 
down the side of the car. Simplicity and expedition are 
embraced in both of these details at a trifling cost, and it 


M me 


Plan af Cup & Bye @ Socket > 
shewing Aperture & Pin to 
prevent Transverse position. 


Details of the Pearson Wing Trolley and Traveller. 


would seem that a saving of time would be effected by 
them. 


MESSRS. DAVEY, PAXMAN, AND COMPANY’S 
STANDARD IRONWORKS, COLCHESTER. 


On Thursday, the 16th inst, the Ipswich Engineerin 
Society paid what proved to be a highly interesting an 
instructive visit to Messrs. Davey, Paxman, and Co.’s 
Standard Ironworks, Colchester. The visitors, to the 
number of about 60, were received at the works by Mr. 
James Paxman, C. E., J.P. (chairman of the company), who 
eubsequently entertained them to tea. The inspection of 
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the works was conducted according to a prearranged plan, 
a copy of which was presented to each visitor. 

Before describing what was seen, the history of the 
company may be briefly outlined. The firm of Davey, 
Paxman, and Co. was established in 1865 by Mr. 
James Paxman, in conjunction with the brothers 
Messrs. C. M. and H. M. Davey. Several years 
later Mr. T. J. Balls joined the firm. Premises 
were taken in the centre of Colchester, and a substantial 
business developed, the increase being so rapid, in fact, 
that land was purchased at the Hythe whereon to erect 
new works. The site occupies an area of about 15 acres, 
more than half of which is already covered with buildin 
In 1876 Messrs. C. M. and H. M. Davey retired from the 
firm. In 1885 Mr. Balls also retired, the business devolv- 
ing entirely upon Mr. James Paxman. Mr. William 
Paxman, who had been assisting his father for some years, 
was taken into the firm, and the business remained in the 
hands of Mr. James Paxman and his son, Mr. William 
Paxman, until the end of 1897, when it was turned into a 
private limited company for family reasons. The directors 


shop, which next claimed attention, consiste of three bays, 
each 90ft. long and 30ft. wide, with a gallery at the further 
end. The customary labour-saving tools in use in this depart- 
ment are of modern type, and consist of circular saw, band 
saw, planing machine, lathes, etc., so as to reduce the cost 
of production of this class of work. 

From the pattern shop a move was made to the iron- 
foundry, the older portion of which covers an area of about 
20,000 square feet, divided into three bays, each 45ft. wide. 
A new extension has been added on the east side of the 
foundry, which is 140ft. long by 45ft. wide; and in 
addition, a fettling shop, 70ft. long by 30ft. wide, has 
been built. The foundry is fully equipped with lifting 
appliances, cupolas, core stoves, sand mixing and pre- 
paring machines, loam mills, ete. The travelling crane 
in the heavy bay is driven by a square shaft, and 
capable of lifting 20 tons. There are two core stoves 
on the south gable of the foundry, each 40ft. long 
by 20ft. wide, one of which is heated in the customary 
way with open fires, and the other on an improved down- 
draught principle. The hot gases are delivered in the top 
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Fia, 1.—Plan of Standardilronworks, Colchester. 


of the company are Mr. James Paxman, C.E, J.P. 
(chairman), Mr. William Paxman, and Mr. Wilson 
Marriage, J.P. The secretary is Mr. W. Hedley King 
It is interesting to note that Mr. Paxman and his son hold 
the bulk of the shares, the remainder being held by 
members of the staff. The company devote practically all 
their attention to the manufacture of steam engines and 
boilers, air-compressing machinery, mining, and pumping 
plants, etc., a very large amount of work being done for 


foreign accounts. | 

| Work was in full swing at the time of the inspection, 
about 900 men working overtime. The round of the 
works, which are shown in plan in Fig. 1, was commenced 
at the pattern stores, a fireproof building covering an 
area of 12,500 square feet. e patterns here represent 
300 complete sets of engine patterns, from 2 h.p. to 
1,500 h. p., as well as the other patterns used in the 
multifarions manufactures on which the firm are engaged. 
Every pattern is entered in & book of reference, giving 
the location of the pattern, and whether it is in the 
stores or in use, so that all patterns can be promptly 
found with the minimum of trouble. The pattern-making 


of the stove and the cooler gases are taken away by 
grated conduits running athwart the floor. This method 
prevents tbe cores being aweated when the core stove cools 
down, and is economical in the use of fuel, the correct 
laws of convection being duly observed therein. The 
system of mould drying employed in this department 
attracted special attention. This consists essentially of an 
induced draught delivered into covered green sand moulds, 
whereby dry moulds are obtained without the waateful 
and inconvenient use of open fires. The cupolas at the 
far end of the foundry are capable of melting, as a 
maximum, 10 to 14 tons of pig iron per hour. At the 
south-west corner of this department is situated the brass- 
foundry, proceeding through which the visitors entered 
the power-house and boiler shop. The older portion of 
the latter is 400ft. long in two bays of 45ft. each, on to 
which extensions have been made, continuing the same 
width of bays for an additional 180ft., thus making the 
total length of the boiler shop 580ft. One end of the sho 

is devoted to store purposes and flanging. On the left-han 

side, entering from this end, was noticed a Colchester 
compound engine, which furnishes the major portion of the 
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ower for this department. There are two flanging furnaces 
use and another in course of construction; also one 
flanging press, capable of taking a plate 8ft. ain. wide and 
of exerting a maximum force of 120 tons. The larger 
press, recently erected, is 11ft. Ain. clear between the 
columns, and is capable of exerting a maximum force of 
300 tons. | 
Proceedinginan easterly direction from the flanging depart- 
ment, the machine section of the boiler shop was entered. 
Here numerous fine tools were noticed economically 
performing a variety of operations in the preparation of 
the detailed parts of boilers. Amongst the special tools 
which claimed particular attention was a radial drill, fitted 
with an attachment for cutting out two holes at the same 
time in the tube- plates. Also a combined turning mill and 
boring machine, employed in turning up the flanged ends 
of boilers and cutting oval holes for man and mud holes. 
Continuing along the shop, a fine set of vertical rolls was 
observed, suitable for rolling large boiler shells of heavy 
scantlings; and beyond this a plate-edge planer, capable 
of dealing with plates 28ft. long at one setting. Adjacent 
to this is a maltiple boiler shell-drilling machine, capable of 
drilling four holes at once indiscriminately on the longi- 
tudinal and circumferential seams, while opposite is a flue- 


Paxman, notably the arrangement of the two groups 
of return tubes, which are arranged so as to give 
the maximum heating surface, and at the same time 
to admit of complete internal inspection and sealing 
of the boiler withont removal of any tubes or stays. 
In positions where economy of space is an object of 
importance—and this condition is practically always a 
feature of electricity supply station the Economic“ boiler 
has a great advantage. The tubes are cleaned and with- 
drawn from the front—that is, in the stoking space, so 
that the boilers can be placed against a dead wail. Further, 
the boiler has the well-known advantages of a large water 
capacity—viz., there is a large store of power contained 
in the form of heated water, of which a part is always 
available for sudden demands. The large surface at 


the water-level provides for the perfect disengagement of 
steam without danger of carrying entrained water 
with it, thus ensuring dry steam. This large 


water surface also provides against rapid fluctuations 
in the water-level, and, in fact, combined with the con- 
siderable variation in water-level which is admissible with 
this type of boiler, allows of great latitude in the supply of 
feed water and in the working conditions generally. The 
construction of this boiler provides for ample grate area, a 
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drilling machine for drilling three holes at the same time in 
flue joints, pig s0 that the pitch of rivete and radial 
ition of the drills can be varied to suit the riveting 
or the different pressures. Further on, an interesting 
machine devoted to rolling out the Paxman patent flue 
joint, of which many thousands have been made, and are 
giving complete satisfaction, was seen. A considerable 
variety of pneumatic caulking, drilling, and tube expanding 
appliances were also noticed. Entering the new extension, 
the hammers for welding flues were examined. Behind 
the flue hammers is the hydraulic riveting section, arranged 
conveniently for dealing with all sizes of boilers, The 
cranes in this section are designed for loads of 5, 10, 
and 15 tons respectively. The rest of the new bays are 
devoted to riveting and finishing the boilers, of which 
many good examples were in evidence, notably four 
oft. Sin. diameter Paxman “Economic” boilers specially 
built for electrical power requirements. The cranes in 
this section are designed for loads of 10 and 25 tons 
respectively. 
ith regard to the Economic " boiler it may be said that 
this for years has been one of the firm's principal speciali- 
ties, and has been manufactured in large numbers for 
electricity supply stations and for many other purposee. 
It is of the Scotch dry-back type, with some valuable 


improvements patented and introduced by Mr. James 


— 


Fia. 2.—Hevation of Davey-Paxman's Economic Boller. 


large and very efficient combustion chamber, and ample 
heating surfaces, so that the very best evaporative efficiency 
is obtained. Fig. 2 shows the general appearance of the 
“ Economic " boiler. 

To those who are not already familiar with the good 
qualities of this type of boiler, we strongly recommend 
inspection and enquiry. 


( To be continued. ) 


THE EVOLUTION OF SWITCH GEARS FOR HIGH- 
PRESSURE ALTERNATING CURRENTS. 
BY W. k. WARRILOW. 
(Continued from page 229. ) 
CROMPTON. 


A form of high-preseure panel constructed by Crompton 
and Co. is shown by Fig. 17, in which P is the main plug 
switch; F F, main fuses; A,primary ampere meter; V, machine 
voltmeter, and S P synchronising plug. The fittings 
are mounted on a slate slab which is fitted into a teak 
or mahogany framework. The plug switch is shown in 
detail by Fig. 18. It is of the double-pole type and 
arranged lengthwise, so that there is little prospect of the 
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machine being short-circuited by arcs drawing together | placed at each end of a stoneware trough and coupled 
when the plug is opened under current. The plugs are | together by spring clips mounted in a porcelain bridge 
mounted on an ebonite base set in a wood foundation, and | (Fig. 19). The fuse is drawn, or rather threaded, through 
are provided with suitable handles. Contact is made with | holes in this bridge, so that the circuit might be opened 
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IQ. 17.—Crompton Panel. 


the socket by meana of & copper loop bolted to the plug, 


and the flexibility of this loop ensures a connection 
between plug and socket. Should the co 
burned b sparking, it may be easily renewed. The plug 
is cove th ebonite for a considerable length, to prevent 


per become 


without an arc forming between the terminals or clipe. 
The shanks on the contacts are carried through holes in 
the slate having a large clearance, and bolted to porcelain 
washers, thus ensuring good insulation. The sweating 
sockets fastened to the shanks are covered with teak pro- 
tectors, thus guarding the high-tension portions thoroughly. 
It will be seen that the above switch and fuse are provided 
with contacte, which may be renewed quite apart from the 
fittings attached to the board. This is a distinct advantage, 
and will be evident when a fuse, clip, or plug contact, 
0 overheating or sparking, become damaged and need 
replacing. 

In sn E a complete board, the panels shown in 
Fig 17 are grouped together in one framing, with dynamos 
and circuits on either side of a central synchronising panel. 


Fie 19.—Crompton H. P. Fase. 
Each alternator is provided with a double-pole plug, by 


which it could be connected to the synchronising panel, and 
at this panel it was coupled to the 'bus bars through a pair 
of light fuses. When the machine had been successfully 
synchronised, the main plug switch was closed. The exciter 
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Fia. 18.—Crompton D. F. Plug Switch. 


accidental contact when the switch ie being withdrawn. 
The sockets are sunk deeply in stoneware tubes fastened 
to the slate by screw bolts, the cable connection at the 


back being well recessed, also, to render the back of the 
board as safe as possible. "The fuse consists of two contacts 


panel was placed below each machine panel, and contained 
a rheostat, ammeter, and fuses. In the centre of the board, 
beneath the synchronising panel, was arranged the main 
exciter panel, on which were mounted switches, fuses, volt- 
meter, and shunt resistances for running exciters in parallel. 


4^ | 
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In connection with this last arrangement, minimum current 
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The regulation of the exciting current is carried out by 


cut-outs were provided, and in case an exciter failed from | means of a circular rheostat mounted on a slate of similar 
any cause it was automatically disconnected. Messrs. | width to the slabs on which the instruments above described 


Crompton have equipped several stations in this country 
with alternating-current apparatus, 


LOWRIE-HALL, 


Messrs. Fowler and Sons, of Leeds, equipped many of 
the early electric lighting stations both with machinery 


Fie, 20. Lowrie-Hall Plug Switch. ~ 


and switch gears, which latter have had a very extended 
use. They constracted gears of the collected type, making 
& very neat arrangement of the board. Their main switch 
of the plug class is shown in Fig. 20, where both plug 
and sockets are represented. 

The sockets are mounted in porcelain insulators, which 
are fixed to a slate slab of standard dimensions, so that 
other apparatus, when brought together to form a panel, 
will oecupy the same width and height. Fixed into an 
ebonite slab are the plugs saweut down their length to 
improve the contact, and each pair coupled together by & 
copper strip. A handle for the insertion of the plug and 
atop to prevent it going too far complete the switch. The 
sockets occupy the corners of a rectangle, so that the plug 
may not be put in the wrong way and short-circuit the two 
poles. 

A main fuse of long break taking place in air is shown 
in Fig. 21. The contact sockets are fixed to porcelain 
insulators, very similar to those used in the plug switch, 
and they are sawn down the one side to allow the fuse 
plugà to be inserted. These plugs, which carry projections 
provided with screws for the fuse wires, are mounted in 
ebonite handles. When in position the fuse wire is recessed 
in a thick slate, and the arc produced by the blowing of 
the fuse tends to travel outwards and upwards. With this 
type the fuse could be renewed by short-circuiting the 
terminals at the back, but a more recent make has the 
fuse plugs fitted to an ebonite base with handle, the fuse 
wire being covered with asbestos. A short-circuiting plu 
is provided with this latest example to facilitate the renew: 
of the fuee. Fig. 22 illustrates a slate base fitted with 
pinge and instrumenta for synchronising the alternators. 

ach socket, which is of the concentric type, is connected 
to the secondary of a transformer whose primary is placed 
across the terminals of one machine—i e., each machine has 
its own synchronising transformer and socket. When two 
machines are to be paralleled the plugs are placed in the 
sockets corresponding to the alternator numbers, and as 
these sockets are connected to half the secondary of each 
transformer, the insertion of the plugs connects these 


secondaries in series with one another. The lamp and volt- 


meter are arranged to be in parallel with the two plugs, so 
that when co-phasal running of the alternator is attained 
the lamp burns steadily, and the voltmeter reads 100 volte 
(unless another pressure be desired). 


are fixed. A wood framing is screwed to the back of the 
slate, with a porcelain base fastened to the end of the 
frame farthest from the slate. The resistance wires are 
arranged on this porcelain bass, and are coupled to the rheostat 
stops direct without the intervention of cables. Should 
there be no room for these frames at the back of the board, 


misi 


Fie. 21.—Lowrie-Hall Main fuse. 


they are placed in any convenient position and connected 
to the stops by cables. Messrs. Fowler also arrange these 
rheostats to form a table in front of the switchboard, 
providing the ammeters and field switches on the same 


FIG: 22; —Lowrle-Hall Synchronising B we. 


arrangement, thus keeping the low-tension circuits apart 
from the main high-tension framing. 


(To be continued. ) 
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THE RAILWAY AND THE TELEPHONE.* 


The substitution of the telephone for the Morse system 
in the intricate details of the manipulation of traffic has not 
been encouraged to any considerable degree, but sufficient 
progress has been made since the last meeting of this 
association to warrant the belief that the process of evolu- 
tion has commenced, and that from this time forth the 
prejudices and uncertainties that have long obtained in 
opposition to the introduction of the telephone will gradually 
dispel themselves. I am quite confident that the more you 
investigate, the more you will be convinced of its avail- 
ability for all the requirements of railway operations and 
astonished by its greater elasticity. This latter qualification 
insures, as a necessary sequence, the most important 
desideratum—greater safety. Complex situations can be 
met and determined inimediately without the intervention 
of third parties, verbal negotiations between the various 
departments regarding the manipulation of traffic can be 
carried on with the facility and ease of ordinary conversa- 
tion, though great distances intervene. To obtain these 
facilities and accomplish these results naturally involves 
expense, but the expense bears as little proportion to the 
results as does oil to the operation of the ponderous 
locomotive. 

The telephone develops a new field and performs a new 
mission. It does not necessarily interfere with the tele- 
graph only in so far as the telegraph falls behind in the 
race for superiority by failing to develop the new uses to 
which it might be put. As the situation appeals to me, 
the telegraph is fast relegating itself to the simple trans- 
mission of news, and positive and negative or confirmatory 
information, too important to be trusted to the slow-going 
mail service, and not sufficiently important to justify the 
employment of the telephone. A telephone communica- 
tion is more or less a personal or private one, and does not 
involve a third person, and has advantages over any method 
of transmission. Distances, time, business considerations, 
and personal discomforts of travel are all eliminated. 

It is frequently asserted and generally believed that the 
telephone is ill adapted as a substitute for Morse in the 
manipulation of railway traffic. As an old telegrapher, I 
had strongly held to this opinion, but with the knowledge 
of what has been done, and a more thorough consideration 
of the subject, I am a firm believer in the superiority of 
the telephone. Railway people are too apt to judge the 
possibilities of the telephone by the crude systems they 
instal and operate rather than by the standard of the 
system familiar to the telephone expert. As one of the 
superintendents frankly stated in his remarks before this 
association at a previous meeting, referring to certain 
experiments with regard to simultaneous telegraphy and 
telephony wbich he had been making in a desire to furnish 
satisfactory telephone service to his company, "I don't 
suppose inductive noises to them (railway employés) was 
any objection. I know our people would not for a moment 
tolerate any such noise as that on a telephone circuit, 
because they were accustomed to the long-distance service, 
and you know what that is." 

Assuming that a railroad is equipped with a standard 
system, it is pretty safe to say that there is no part of the 
service but what can be handled more economically, more 
rapidly, and with a safety by telephone. A large 
percentage, if not the entire transmission of service, would 
be performed by the practical railway operatives, men 
more familiar and more experienced in the operation of a 
railway than telegraph operators, many of whom are mere 
boys, preferably employed because of the small compensa- 
tion the position justifies. In the use of the telephone 
every operator becomes, to all intents and purposes, a 
qualified operative, the switchman equally with the track 
foreman. 

If you instal a system in the manner that obtains on the 
New York, New Haven, and Hartford road, your regard 
and opinion for the Morse system will dispel. itself. The 


* Extracts in the Ra(lway and Engineering Review from a paper 

pared by Henry W. Pope, general ‘manager, Beil Telephone 

Company; and before the meeting of the Railway Telegraph 
Superintendents’ Association, Detroit, Mich., June 20, 1900. 
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exchanges is bringing you nearer and nearer to the. very 
scheme of railway operation just alladed to. As thewé 
exchanges are established at one point and another the 
demand becomes more forcible to hitch them up tandem 
from one end of the line to the other, and the first tbing 
you realise you are operating bar system by telephone, 
and it becomes an indispensable feature. At the same 
time, you are woven into the great intercommunicating 
system. | 

The obstacle to the installation and expansion of this 
service is primarily its cost, but in considering this cost 
you should concede there is a factor of expense in the 
maintenance of wires and stations, established by long 
experience, below which telephone organisations in the 
business to stay cannot go. It costs more to ride than to 
walk, more to telephone than to telegraph, more to tele- 
graph than to write—but weigh the difference! If your 
general manager had the peculiar and exclusive abilit 
of making every official or employé subject to his control, 
hear his voice and command, without the interposition 
of third parties and without the detail of correspondence 
and red-tape, what would his services command .in 
the railway market ! The private branch exchange and 
its connecting links provide him with this qualification, 
and it is not reasonable to assert that the employment 
of these acquired talents moves the wheels of commerce 
with infinitely greater rapidity, less friction, and with 
wonderful economy of time? There is no red-tape involved 
in telephone transmission, greater privacy and secrecy is 
Saared, but, above all, elasticity of operation is the 
predominating advantage in the railway service. 

Ian McLaren, in expressing himself regarding America, 
exploits a line of reasoning worthy of your sober considera- 
tion. ''No one, unless he leaves the country, or becomes a 
crank, can escape from this despotism of activity; he is a 
part of the regiment and must march with his fellows. 
No man goes slow if he has the chance of going fast, no 
man stops to talk if he can talk walking, no man goes in a 
trolley car if he can get a convenient steam ear, and by- 
and-by no one will go in a steam car if he can be shot 
through a pneumatic tube. No one writes with his own 
hand if he can dictate to a stenographer, no one dictates if 
he can telegrapb, no one telegraphs if he can telsphone, 
and by-and-by, when the spirit of American invention has 
brought wireless telegrapby into thorough condition, a 
man will simply sit with his mouth at one hole and his ear 
at another and do business with the ends of the earth in a 
few seconds, which the same machine will copy and preserve 
in letter books. It is the American’s regret that at present 
he can do nothing with his feet while he is listening at the 
telephone.” 


LIVERPOOL TRAMWAYS TONTINE. 


The following report has been sent to us. It is of con- 
siderable interest to all men who join such societies. We 
have, however, to point out most emphatically that the 
question of solvency or insolvency does not seem to be 
really touched by the report of the inspector. The question 
of solvency of any friendly society is a question for actuaries, 
not for accountants, and many a society is insolvent whose 
books show a bank balance of hundreds and even thousands 
of pounds. Hence we should prefer to see an actuarial 
eee before whitewashing any friendly society's 
books : 


The inspector appointed by the trar of Friendly Societies 
to examine into the affairs of the Liverpool United Tramway 
and Omnibus Employés’ Friendly Society has presented the 
following report : 


There were present at the enquiry, which was held in 
Liverpool, the three applicanta—viz., Messrs. Joha Fleming, 
John Dawson, and Frederick Coward ; the secretary of the 
society, Mr. George M. Bednal ; and one of the trussecs, Mr. 
John O'Neill ; ind Robert Tilston, clerk to the auditors (Messrs. 
Harmood, Banner, and Son). The following strangers were, 
with the permission of both parties, also present—viz., Mr. F. 
Peacock, trade union secretary, representing the. applicants, 
and himself à late member ; Mr. Wright, solicitor, representing 
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the trustees; and Mr. Pierce, assistant town clerk, repre- 
senting the Corporation. All the witnesses were examined 
under oath. 

„The society was formed under the auspices of the late 
Liverpool Omnibus and Tramways Company, mainly with the 
idea of avoiding a threatened strike. The company made it a 
condition of employment that all their employés should join 
the society, and lt was a rule of the society that none but 
employés of the said company could become members of the 
society. The tramways company used to make an annual 
donation of £200 to the funds of the society, but on the 
winding-up of the company consequent on the transfer of the 

roperties to the Liverpool Corporation, the donation ceased. 
The Corporation wished to continue the donation, but had no 
powers under the Act, and have therefore been endeavourin 
since then to found another society.of their own. They s 
deduct from the wages of each man his contribution to the 
society, and this action of theirs was the subject of a test case 
in the county court lately. The opposition to both society and 
Corporation, and also the application from which this inspection 
results, emanates from the secretary of the trades union, and 
it is evident that the action taken against the society is only 
an episode of the real fight on other issues between the Corpo- 
ration and the trades union. As to.the.allegations : . 

Sick Pay being Stopped without Notice.—It appears from 
the evidenoe that the payment of sick. pay by the society was 
discontinued for threo weeks riw September last, but the 
only witness produced acknowledged receiving the full amount 
of arrears at the end of that time. No notice was given to 
members, but the society points out that notice is required to be 


ven. r 

That the Society is Practically Insolvent.— Aso the alleged 
insolvency of the society, the society at the prement time is 
quite solvent. At the end of the year they were salvent, and 


also at March 31 last, as shown in balance-sheets produced to. 


me by the auditors. The only evidence of insolvency is con- 
tained in a resolution proposed at a special general meeting of 
the society at which the directors of the society declared it 
insolvent. Asa matter of fact, being a tontine, it is periodically 
without a balance in hand after paying the dividend at Christmas. 

** All the complainants asserted that the society was insolvent 
in 1899, but acknowledged having received a.dividend at the 
end of that year, and expected one this year. They could none 
of them give any evidence of the society's insolvency except in 
the matter of 
September last. 

** To ascertain as to what purpose the funds of the society 
have been placed. —F rom the reports of the auditors, the books, 
end the evidence at the enquiry, I am convinced that the funds 
have been disbursed in accordance with the. rules—i.e., in pay- 
ing the expenses of the society in sick pay and death claims, 
and dividends at the end of the year. . The applicants made the 
assertion that ‘contributions and levies are forced from men 
who are not members of the society.’ This is true, but the 
officers of the society claim that it was done unwittingly on 
their part. It is a fact that some members have not passed the 
medical examination required by the rules, and there was at 
least one acknowledged case where the society returned sub- 
scriptions to a man. 

„There was also put in evidence a decision of Judge Collier 
in the County Court of Liverpool ordering the Corporation to 
repay to the plaintiffs the sum of 5s. and costs, on the ground 
that they had beer collected from him by a-society which was 
not legally in existence. The judge argued that, as the society 
was limited to employés of a company now dissolved, there 
could be no society and no members. This case is now the 
subject of an appeal. e 

Regarding the question of proper books being kept, the 
auditors in their evidence professed themselves quite satisfied. 
None of the applicants had ever required the books to be pro- 
duced to. him, but the secretary of the trades union, Mr. F. 
Peacock, asserted that he had once done so, but acknowledged 
that on being asked to come next day, as the books were at the 
residenoe of one of the officials, he had not pressed the demand, 
and had not asked again. My own opinion, derived from an 
inspection of the boo 
was that proper books were kept. : 

„To sum up, after going carefully into the papers and 
evidence, I do not consider the applicants to be justified in 
making these complaints and calling for this enquiry. The 
society's books are in better order than those of most friendly 
societies. I do not consider it badly managed, and the insol- 
venoy, if it can be called so, was of very short duration, and the 
allegation of membership being forced is a question of law, and 
is at present sub judice. . I . at the enquiry 
that the applicants were op 
and did all in my power to help them, 5 them so 
as to get at all their evidence, and doing what I could to place 
them in as favourable a position as their. opponents. 


^ (Signed) E. S. GourprNa, 
** Incorporated Accountant, Inspector." 


e arrears of sick pay for three weeks during. 


and the evidence of the auditors’ clerk, | 


by a very capable solicitor, 


- „QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 


fwe shillings for every other answer we print. The answers 


to any question should be sent within 10 days after the 
uestion has ap We would call the attention of 

ose sending in answers to the fact that the neatness of 
any sketches (which must be ink) sent in is considered 
when marking the relative values of these answers. All 
formule must be carefully written to d ir mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter should be written on one side only 
of the paper. Questions may be sent at any time. 


HE : QUESTIONS. 
501. In installations on board ships working with only one 
insulated wire, and using the ship as the return, which 
pole of the dynamo should be connected to the ship -T. P. 
302. How would you determine the proper size and lifting 
power of a travelling crane for an electric generating 
station 1—J. A. S. 
E ANSWERS. 
Question No. 295.— Is it possible to wind the shunt and series 
winding of a compound dynamo on separate formers in 
duch wise that it shall be possible to remove either the 
shunt‘ or series field winding without disturbing the other? 
Best Answer to No. 295 (awarded 108.).— The modern 
practice in compound-wound machines is to wind the series 
turns over the shunt. This method has been adopted for 
two reasons—viz, the usual small size of the shunt wire 
enables it to be easily brought through the series up to 
the terminal, while, especially in heavy-current dynamos, if 
the series be wound at the bottom, there would be great 
difficulty in bringing the end neatly up to the terminal, 
and the shunt wire would be greatly disarranged; and 
secondly, the series turns are very few in number, and in 
case of any breakdown it is easier to take off the fow 
series turns to get to the shunt, than it would be to unwind 
the many shunt turns to get to the series if necessary. 
From an electrical or magnetic point of view it is 
indifferent which is the outer. The magnetic effect is 
inversely proportional to the square of the mean distance 
the magnetising coil is from the iron core; hence with the 
shunt next to the iron the main magnetising coil is in its 
best place, whilst the compensating or series turns, on 
which depends the regulating of the voltage with varying 
loads, is in its worst position, being far removed from the 
iron. Change the position of the two windings and the 
disadvantages are simply reversed, not removed, the main 
coil being placed now at a distance from ite work. 
Consider & straight bar of iron 18in. in length. Suppose 
a coil of 1,000 turns 6in. long be wound and placed upon 
it, and a current of five amperes passed through it; the coil 
will now cause the bar to become an electromagnet of a 
certain strength, and tbis strength will not be altered in 
whatever position the se eg a coil be placed. The 
result is in nowise changed if the bar be bent into a U or 
horseshoe shape; the coil might then, equally, be placed 
on either limb or the yoke. "Therefore, in a bipolar dynamo 
the shunt winding might be put into one coil and placed 
on one leg and the series winding on the other. There 
are two or three objections to this course, such as the 
unsymmetrical appearance of the machine, and also the 
fact that to accommodate the total number of turns which 
now must be put in one coil, the magnet leg must 
be made very much longer than is necessary when the 
turns are wound in two coils, or else the coil must 
be wound proportionally deeper. The objection to this 
latter course is serious, as not only is the cooling surface 
considerably diminished, but the amount of heat to be 
dissipated increases with the depth of winding, and also 
the mean distance of the coil from the iron core is increased. 
Although a bipolar machine has been taken for illustration, 
since a multipolar dynamo may be regarded as a series of 
bipolar ones, the above remarks will apply to any type. 
1 seen that this method, while practicable, is not 
visable. - 2 3 | 
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. Another method would be'to wind both the series and 
shunt each on two formers, and fit one of each—it does not 
matter in which order—on each leg. The only objection 
to this course is the waste of valuable cooling space 
ócoupied by the double former. If, in of with- 
drawing one winding entirely from the machine without 
disturbing the other, it is needful to arrange the parts so 
that éither the series or shunt coils may be unwound without 
interfering with the other, there is a simple solution of the 
difficulty ; one former for each leg is made, and the shunt 
is wound along a certain proportion of its length, and the 


series is made to fill up the residue. The diagrams show 
a simple method of winding the series when this consists 


o- 
tog à 
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—— 


x Fe. 2 
of a heavy strips: In order to preyent the unsightly appear- 
ance which would be caused by the connecting end of this 


thick material being taken to the bottom of the coil, half. 


ane 


| ef, - 
orthe mitd tke winding space, and the end marked A 
is wound in a right-hand direction, and B in a left-hand 


along the series strip it is bent along the dotted lines 
i tho- in Fig. 2. This is laid 


direction, which will cause the current to flow in the 


same direction through the coil; after the completion 
of the first layer, the two unfinished ends of the strip will 
be at the ends of the winding length, at the completion of 
the second they will meet at the centre, and so on. It will 
be advisable, in order to obtain a good appearance, to 
arrange the turns per layer in such a way that when the 
work is completed the ends are at their greatest distance 
apart. This is a method which hae been adopted by more 
than one of the best dynamo builders. With this arrange- 
ment the cooling surface of the shunt is only slightly 
decreased, and compensation is afforded for this by the 
more open circulation of air, as the coil is not covered by 
the series, while if the mean distance of the coil is 
increased, that of the series is decreased, and they are both 
put on an equality in this respect. —M. 


Answer to No. 293 (awarded 5s.).—Although in most 
compound-wound dynamos it is impossible to take, say, the 
shunt coil off the magnets without disturbing the series 
coil, it is possible to so wind them on separate formers that 
either coil may be removed without disturbing the arrange- 
ment of the other coil on its former. e compound 
winding may be arranged either as in Figs. 1 or 8, 
where A A = shunt coll, B B = series coil, C- core of 
dynamo. A A may be arranged inside B B in the first 
figure if required. For the first srrangement I have seen 
the following device on a small dynamo. A frame was 
made of sheet brass sweated together of the shape shown 
in the figure, to receive the shunt coil. When the coil was 


Fra. 1. Fia. 2. 


wound on the frame, additional L-shaped pieces were 
sweated to the outside corners, as shown at one corner by 
dotted lines. A similar frame without the outside corner 
pieces, of a size to slide over this shunt frame, was made 
for the series winding. -The outside corner pieces of the 
shunt coil frame acted as guides for the series coil frame. 
Before the windings were placed on the frames, the latter 
were taped with Blackley tape, and the end flanges covered 
inside with presspahn. The shunt coil was in this case 
placed inside the series, as the smaller size wire could be 


wound flatter than the large. It is, of éourse, necessary to 
unship both frames if the shunt winding is to be rewound. 

There is a similar objection to arrangement Fig. ó— 
one coil must. be shifted to get the other off. "There 
is, however, the advantage that the mean perimeter of both 
the coils is the same, and so the electric circuit is reduced 
in length as much as possible in both coils. The arrange- 
ment simply consists of two coils. ranged one above the 
other, mounted on ordinary formers. The cheeks of these 
are often of wood; in this case the top chcek is used to 
mount the gunmetal terminal blocks. 


Fic. 8. 


The Electric Construction Company have a very neat 
arrangement of coils in their continuous-current trans- 
formers, by means of whích either series or shunt coil may 
be moved without touching the other coil It consists of 
having two entirely separate magnete—one being series- 
wound, the other shunt-wound—ranged side by side Along 
the armature's axis, and designed in due proportion to the 
series and shunt magnetic fluxes required. Any shifting of 
the centre of the magnetic field along the axial length due 
to relative variation of series and shunt currents is so slight 
as to be negligible. —J. A. S. 


Answer to No. 295 (awarded 5s.).—Winding the shunt 
and series fields on formers, as suggested in the question, 
is by no means difficult. It is uncommon in practice, as 


| any slight advantage that might be derived from so doing 


is more than counterbalanced by the increased expense 
involved. The writer has come across only one case.in 
point—that of an experimental machine arranged for 
running under conditions of induction and compounding 
which could be varied at will, principally for demonstrating 
urposes. Fig. 1 shows the type of former used. The 
body of the bobbin was made by bending up a strip of 
galvanised sheet iron of 16 gauge into the form of a rect- 
angle and rivoting the ends together. The seam is 
arranged so that it falls in the centre of one of the sides, 
as shown at J. The flanges were also cut from the 
same sheet, angled and riveted to the body, as shown. 
The bobbin thus formed was then insulated and wound 
in the usual way. Fig. 2 shows windings in posi- 


Fic. 1, . 


tion. The shunt: bobbin, S, has been slipped over 
tbe magnet limb, and reste on two brass brackets, B. 
With this bobbin in position, a similar bobbin, on which 
the series winding has been placed, is slipped over the 
shunt bobbin and rests on the same brackets. The ends of 
the windings are brought out on to two terminal boards, 
T and T, one on the magnet limb and the other on the 
Toe piece. The bobbins are further secured to the limb 
y means of set screws and the lugs, L (Fig. 1) The 
machine in question was provided with several sets of 
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interchangeable field coils. To make use of these it was 
simply necessary to disconnect at the terminal boards, 
remove the yoke, and lift out whichever coil was to be 
changed. The machine was also provided with making - up 


id : Fia. 2, 


leces, P (Fig. 2), for use with armatures of diferent 

meters, which also formed part of the outfit, the yoke 

being so arranged that the distance between the magnet 
limbs could be varied to suit requirements.—P. S. T. 


Answer to No. 203 (awarded 5s.).—A method of winding 
series and shunt so that each can be moved independently 
is shown in the figure. This method is adopted by Mavor 
and Coulson in their multipolar machines. The coils are 
not wound on formers, but are built up with tapes. When 
the coils are wound, they are wrapped over with tape and 
then varnished. This method is cheaper than using formers, 
and a brass plate holds the coils in position on the poles. 
The series winding consists of several ayen of tape 
wound broadways, each layer being insulated. When 
wound, the series is put on first, then the shunt wind- 
ing. This looks very neat on the machine. Of course, 


it is possible to wind the series on a former and the shunt 
by means of tapes, as above, and then slip the series over 
the shunt. In either of the above cases the coils would have 
to be moved in case of accident to the series or shunt, but 
from the question it appears to indicate that an easy way 
of removing either shunt or series is required. A case occurs 
to mind where the series of a machine, wound in the ordinary 
way, shorted with the frame, and both shunt and series had 
to be rewound, but if the above had been adopted, this 
would have cost far less to repair.—F. M. Moopy. 


Question No. 204.—Is there any electrical device that will auto- 
matieally keep the pressure constant with varying loads on 
battery regulating cells ? If so, dgecribe and illustrate same. 

Best Answer to No. 294 (awarded 10s.).—A device for 
automatically keeping the pressure of a storage battery 
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constant 1s shown in Fig. 1. The solenoid, A, has a 
coil of very high resistance, which is connected across the 
mains. The core, B, is drawn down into the solenoid against 
the resistance of spring, C. Connected to the solenoid, B, is 
an arm, D, which moves two wheels, K KI, which are 
keyed on to a spindle, E. These wheels are free to move 
in a horizontal ition, but when revolving move the 
spindle, E, which by means of the thread and nut, F, move 

e contact, G, over the various contact blocks. Revolving 
power is transmitted to the wheels by means of a friction 


wheel, H, which is worked by a small motor. 
Fig, 1. 


The principle upon which this apparatus works is as 
follows : The resistance of the coil, A, being constant, the 
magnetic pull on the core, B, depends upon the variations 
of the pressure. The solenoid, A, upon any variation 
attracts or allows the core to slip; this in turn moves the 
friction wheels against revolving pulley, H. By this means 
the contact block, F, is moved over the contacts, cutting 
out or putting in cells to keep the pressure constant. 
The apparatus in use at the County of London Electric 
Lighting Company’s City-road station for the same purpose 
is of an interesting type, and requires a special switchboard, 
This board has two rows of charge and discharge bloeks 
gripped on both sides by contact brushes, which grip long 
connecting bars. Tho brushes are carried on massive s 
bars, and are free to slide along, thus ing the number 
of cells connected. The charge is set hand but the 
discharge is worked automatically in the following manner: 
Referring to diagram Fig. 2, the steel bar, A A, on which 
the discharge brush carrier, B, is fixed, is caused to oscillate 
to and fro by means of a crank, C, driven by a small motor. 
If the pressure should rise or fall, a delicately adjusted 
relay, consisting of a solenoid in series with an adjustable 
resistance connected across the mains, actuates & mercury 
switch, which causes a large current to flow through one or 
other of two solenoids, E E, causing a partial rotation of 
the bar, A A, by means of the arm, F. The bar, A, bas 
two sets of notches, one on each side, and this partial 
rotation brings one or the other sets of notches into gear 
with the paw], H, on the brush carrier, and the contact 
brush is carried rapidly forward or backward, until the 
normal pressure for which the relay is set is restored.— 
F. M. Moony. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Ilford. —The Urban District Council invite offers for free wiring. 
Tenders by 29th inst. 


Lincoln.—The Town Council invite tenders for wattmeters and 
demand meters. Tenders by Sept. 14. 


Hamburg.—Two 30-ton electric oranes are required. Enquiries 


may be made at the Town Hall. Tenders by Sept. 10. 
Presten.—Tenders are invited for the electric lighting of the 

Saree and County of Lancaster Royal Infirmary. Tenders by 
pb. 1. dum | | 
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Hampstead.—The Vestry invite tenders for various planb for 
a ^ station, Lithos-road, Finchley-road. Tenders by 

pt. 27. 

Worksop.—The Urban District Council invite tenders for the 
erection of electricity supply works in Canal-road. Tenders by 
27th inst. 

Plumstead.—The Vestry invite tenders for the supply and 
erection of various plant and machinery for electricity works. 
Tenders by Sept. 19. 

Worthing.—The Corporation invite tenders for the construction 
of a new electric generating station and alterations of buildings at 
the Corporation yard. 

Steckport.—The Tramways Committee invite tenders for 20 
double-deck tramcars, complete with electric equipment for over- 
head traction. Tenders by Aug. 31. 

Newcastie-upon Tyne. —The New Tramways Committee invite 
tenders for conduits and holes for poles, Tenders by 31st inst. 
Details in our advertisement columns. 

Oldham.—The Electric Light Committee invite tenders for the 
supply, delivery, and erection of boilers. Tenders by Sept. 11. 
Full details in our advertisement columns. 

Nelson.—The Corporation invite tenders for the supply of a 
200-kw. steam dynamo for their electricity works. Tenders by 
Sept. 8. Details in our advertisement columns. 
` Southampton. —The Harbour Board invite tenders from crane 
builders for one 30cwt. portable electric wharf crane. Tenders by 
Sept. 10. Details in our advertisement columns. 

Leeds.—The Tramwsys Committee invite tenders for the 
erection of & new boiler-house (all trades except ironfounder) at 
the generating station, Crown Point. "Tenders by Sept. 3. 

Middlesbrough.—The Electric Lighting Committee invite 
tenders for the wiring of the municipal electricity works. 
Tenders by Aug. 31. Fall details in our advertisement columns. 

Shipley (Yorks).—The Council invite tenders for steam and 
exhaust pipes, storage battery, switchboard and connections, and 
cables. Tenders by 27th inst. Details in our advertisement 
columns. B 

Cardiff. —The Corporation invite tenders for the supply and 
delivery and fixing of sundry pipes, feed-water heaters, ebo., at 
the Corporation electricity works, Eldon-road, Cardiff. Tenders 
by Aug. 31. 

Hsmmersmith. —The Vestry invite tenders for two single-phase 
alternate-current motors, coupled to two centrifugal pumpe, with 
accessories. Tenders by Sept. 12. Fall details in our advertise- 
ment columns. 

Horton (Surrey) —The Asylums Committee of the London 
Jounty Council invite tenders for the installation of boilers, 
engines, dynamoe, eto., ab the Horton Estate, Epsom, Surrey. 
Tenders by Sept. 22. 

Greenock.— The Police Board invite tenders for traction planb 
as follows: water-tube boilers, two steam dynamos (highspeed 
enclosed engines), boosters, switchboard, steam and exhausb pipes, 
etc. Tenders by Sept. 10. 

Ball.—The Electric Lighting Committee invite tenders for 
steam and water pipes, feed pump, water softener, etc., ab their 
Sculcoates-lane generating station. "Tenders by Sept. 27. Full 
details in our advertisement columns. 

Southampton. —The Guardians invite tenders for the erection 
and completion of electrica! plant and installation for the lighting 
of the new workhouse infirmary, Shirley Warren. "Tenders by 
Sept. 11. Details in our advertisement columns. 

Aberdeen.—The Electric Lighting Committee invite tenders for 
a twelvemonth's supply of paper or fibre insulated lead-covered 
feeder, distributing snd service cables, electricity meters, and 
house main fuse boxes. Tenders by 28th inst. Details in our 
advertisement columns. 

Hackney.—The Electric Lighting Committee invite tenders for 
condensing plant, cooling apparatus, pipework and valves, feed 
pumpe, switchboard and boosters, public arc lampe. meters, 
travelling crane, and workshop equipment. Tenders by Sept. 12 
Full particulars in our advertisement columns. 

Salferd.—The Corporation invite tenders for the supply. 
delivery, and erection of the following plant: lighting switch- 
board, traction switchboard, and balancing transformers at their 
new electricity works, Strawberry-road, Pendleton. Tenders by 
Sept. 3. s in our advertisement columns. 

Whitby. —'T'be Council invite tenders for the following plant: 
two water tube boilers, pumpe, condensers, pipes, etc., two steam 
dynamos, balancer, and boosters, switchboard and connections, 
battery, travelling crane, and cables, arc lampe, etc. Tenders by 
Sept. 8. Details in our advertisement columns. 


Portsmouth.—The Corporation invite tenders for the supply, 
delivery, and erection of the whole of the plant and apparatus 
necessary to e equip for electric traction their propoeed 
power station at Vivash - road, Fratton - grove, Portemouth. Tenders 
by Sept. 4. Details in our advertisement columns. 


St. P .— The Posts and Telegraphs Department invite 
tenders for the working of the telephone systems in Sv. Petersburg, 
Moscow, Warsaw, Odessa, and Riga for 18 years from Nov. 1, 1901. 
Tenders by Aug. 28. All necessary particulars may be examined 
on personal application at the ce Russian Financial Agency, 
107, Cromwell-road, London, S. W., on Mondays, Wednesdays, 
and Fridays, from 2 to 4 p.m. 

Werthing.—The Corporation invite tenders for the supply and 
erection of the following plant: (1) three 96-kw. steam dynamos 
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(vertical enclosed high-speed engines); (2) bwo boilers of the dry- 
back marine type, with fittings, etc. ; (3) steam and exhaust, d 
and other pipes, in engine and boiler house. pumpe, condensing 
plant, etc. ; (4) cast-iron manhole covers; (5) cast-iron arc lamp 

ts; (6) stoneware casings; (7) cable work; (8) aro lamps; 
9) storage batteries; (11) balancing transformers and motor- 
generators; (12) economiser ; (13) five-ton overhead engine-room 
travelling crane. Tenders by Sept. 3. 


Fenton (Staffs).—Tenders are invited for works in connection 
with the construction of a single line of railway (2f6. 6in. gauge) 
from Waterhouses to Hulme End, Staffordshire (about eight wiles 
two furlongs), and incidental works connected therewith, for the 
Leek and Manifold Valley Light Railway Company. Plans, 
epecifications, bills of quantities, and forms of tender may be 
inspected at the offices of the company’s engineer, Mr. Joseph 
Forsyth, Heron’s Cross, Fenton, Staffs, on and after Aug. 4, and 
copies of same may be obtained from him. Sealed tenders must 
be sent to Mr. Edward Challinor, secretary, Leek, by Sept. 1. 


RESULTS OF TENDERS: 


Portsmouth.—An order for a 500-kw. alternator has been placed 
with Messrs. Parsons and Co. for the sum of £5,300. 


Lewestoft.—The Electricity Committee have accepted | the 
following tendere: Messrs. Hands, Limited, London, motors; 
Mesers. Geipel and Lange, Westminster, out- outs. 


Cardiff. —The Corporation have accepted the tender of the 
British Electric Transformer Manufacturing Company, Limited, 
Globe Works, Harrow-road, London, W., ab £1,690, for the manu- 
facture and delivery of 10 30-kw. transformers. 


Dubdlin.—The Electricity Committee have recommended the 
acceptance of the following tenders : General Electric Company, 
Limited, London, compound engines feosetorm eto., £33,061 4 
Messers. Holdemith and Sons, Bradford, ancashire boilers, £6 653; 
Messrs. Babcock and Wilcox, Limited, London, water-tube boilers, 
£5,278 ; Mesers. Holdsmith and Sons, fuel economisers, £1,060. 


Bradford.—The Corporation have accepted the following tenders 
for the work required in extension of the electricity works, Valley- 
road: Humphreys and Moulson, 441, Little Horton-lane, Bradford, 
masons, excavators, and bricklayers; Wilkinson and Dawson 
Bowland-street, Bradford, carpenters and j»iners ; B. Rhodes and 
Co., Limited, The Old Foundry, Bradford, smiths aad iron- 
founders; Hill and Nelson, Edmund street, Bradford, slabers; 
Bradley, Kriscbke, and Co., Iofirmary-street, Bradford, concretors 
and plasterers ; S. Rushworth, Briggate, Shipley, near Bradford, 
plamber ; Servent and Edmondson, iles road. Bradford, painters, 


Barnes. — The Urban District Council have received the 
following tenders : 


Condensing plant, pumpe, oil filters and separators, feed, steam, 


and exhaust pipes, eto. l 
Cole, Marchent, and Morley, Bradford ....................... . £2,860 
J. Simpson and Co., Pimlico ..... .. ......... € —X . 9,800 
Aiton and Co., London € . 2,596 
Alley end Maclellan, Glasgow .................. eee 2,480 
Babcock and Wilcox, London .............. sesso erem ern 2, 239 
Section F. — Overhead travelling crane. 
J. Whitley and Co., Lee de. FC 420 
J. Carrick and Son, Edinburgh  ................... — M 265 
Chatteris Engineering Works Company, Chatteris ......... 264 


Cardiff.— The Town Council have received the following 


tenders : 
1,000 tons of rails and 40 tons of fishplates. 
Compagnie Commerciale, Reunis ..................... . £10,720 0 0 
Bolckow, Vaughan, and Oo., Middlesbrough ........... 10,610 0 0 
Lorain Steel Oompany, Lorain, Ohio =.. 9.970 0 0 
W. Davis, Swansea 20... . . . . . 9810 0 0 
Barrow Hematite Steel Company, Barrow-in-Furness... 9.718 0 0 
Leeda Steelworks, Leeds ............. ——— D0 0 O 
P. and W. McLellan, Glasgow. . . . . 9,067 10 8 
Dick, Kerr, and Oo., London and Glasgow (accepted) 8,528 0 
Société Anonyme Oagree, Brussels. . . 8 870 0 0 
Fishbolta and nuts (Ibbotson's patent). 

Com je Commerciale COOKE %%% em o oo o me o oor ey 199 2 6 
P. and W. McLellan ................. ee — 180 0 0 
Dick, Kerr, and A NE „%%% „6% 6 600-4 0an FII 180 0 0 
Wilkes, Limited, Darlaston ....... e 171 0 0 
Ibbotson Bros., Sheffield (accepted) ...... .. ............... 170 2 0 
Askbam Bros. and Wilson, Sheffield... . » 166 10 0 
Patent Nut and Bolt Company, London Works, near 

Birmingham i5. . con aed ca dre rev PERS 148 10 0 
Beyliss, Jones, and Bayliss, Wolverhampton .......... 8 148 10 0 

Sole-plates (Marshall's patent). 
Wilkes, Limited . t 698 5 0 
Dick, Kerr, and Co. . 2.2. aseos 676 0 0 
P. and W. McLellan.. ................... . — 615 18 9 
Askham Bros. and Wilson (accepted) 607 10 0 
N oraaa aeaiia e EA "—- 551 1 10 
Patent Nut and Bolt Oompany 7 E(B( eee 515 7 6 
Bayliss, Jones, and 5 TORES ———— 6 
Compagnie Oommerciale ................ —— n s 270 0 0 
Points and crossings. 

Oom Oommereiale ................... eene . 614 0 0 
Dick, Kerr, and Oo —ꝛp ... . . . Sav 398 10 0 
Askham Bros. and Wilson (accepted) ............. --- 355 0 0 
P. and W. MoLallan. . .. .. . . 0.6 e 6% „%%% „ „„ „„ „ soe Al 13 9 


o Drain rails (Dawson’s patent). | 
Oompagnie Commerciale ............... TP 8 640 0 0 
Dick. Kerr, and 0. Lern **9000926090909€9090 9 *eco99009090059. 414 0 0 
P. and W. McLellan  ................. . . 378 0 0 
Askham Bros, and Wilson (accepted) . 378 0 0 

Tie- bars. 

Compagnie Oommercialee . 2 4 815 7 6 
P. and W. MeLella nn . — 693 12 0 
W. Doerr 8 — 16 2 6 
Phevix Bolt and Nut Company, Handsworth, Birm. 

F ⁵ ⁵ rt udo E 620 0 0 
Wilkes, Limited (per ton . . 15 6 0 
Horton and Sou . F 0 0 
Patent Nut and Bolt Company ee 578 18 9 
Askham Bros. and Wilson ....................- — ; 668 15 0 
Dick, Kerr, and Oo. (accepted) ........ .. .. 53 665 15 6 
Bayliss, Jones, and Bayliss . ee 665 10 0 

i Copper bonds (Neptune). 

Dick, Kerr, and C»........ ai HR p TR 661 3 7 
Felten and Guillesume, Carlswerk, Cologne (accepted). 618 9 11 
J. A. Roebling’s 8 na’ Company, New Jersey, U.S.A. 640 12 9 


ee 


BUSINESS NOTES. 


Birkdale.—The introduction of electric traction into Birkdale 


was virtually decided upon: by the Council ab the meeting on 
Tuesday night. 


Portmadoo. —A special meeting of the Urban District Council 
will be held to meet representatives of the promoters of the pro 
posed electric railway from Portmadoc to Beddgelert. as. 

Reyton.—The District Council are asking the Town Council of 
Oldham whether they are prepared to meet the District Council 
with regard to continuing their tramways to Royton. 

Bradford.-—The new branch of the electric tramways provided 
by the Corporation for the Lister Hills and Lidget Green district 
m . completed last week, and a trial trip was run on 

On ay. ' "x v ^ 


Oreydon Tramways Co.—A meeting of the stockholders is to 
be held after the next ordinary general meeting for the purpose 
of passing the necessary resolutions for the winding-up of the 
Company. 5 
Southport.—A scheme ls on foot for connecting Liverpool 
Central (Low Level) with Haskisson (Cheshire Lines) by means of 
electric tube trains, much after the fashion of the now famous 
Central Landon Railway., ' ' 


Burton-on-Tront.—A scheme i^ on foot for connecting Wood. 
ville with Burton-on-Trent vid Swadlincote and Newhall. The 
line is to be of standard gauge eo as to allow of using the railway 
trucks at night time. The overhead system of electric traction is 
the system decided upon. e 

Sedgiey and Netherton —The electric equipmenb of these 
tramways has been inspected by Colonel Yorke, but the final 
Board of Trade inspection has yet to take place. Ib Is expected 
that several weeks will elapee before the cars-eommence running 
for the use of the general public. f 

Halesowen. - The British Electric Traetion Company are being 
pensured for not having already extended their tramways from Old 
Hill and Cradley Heath to Halesowen, but we learn that ib is 
very probable that in the near future the tramways will be 


extended, not only to Halesowen, but alao to some of the outlying 
districts. 'a 


—Messrs. Dick, Kerr, and Co. propose to obtain 
ore next session for constructing an electric tramway from 
hitehaven to Maryport through Workington, providing thé 
urban and raral authorities will support the preject. Two repre- 
sentatives from each town are.aboud to confer in the matter with 
the company, | uo VE D M 
South Shiolds.—Some dissatisfaction is expressed. about the 
facb that the Board of Trade have sanctioned a further five years’ 
lease. of the trams. The Corporation’s contention is thab by 
waiting for a while they will gain experience, and eventually 
benefit by the working of the tramways by eleotric traction.in the 
neighbouring boroughs. - . P | 
Greenock.—At Tuesday's meeting of the Police Board the 
master of works and Mr, Nelson, electrical engineer, gave expla- 
nations upon the plans of the proposed reconstruction of the tram- 
ways within the burgh. Ib was agreed that after the full specifi- 
cation and detailed plans had been received and considered by the 
two officials there should be a further report to the committee. 


Contral London Railway.—Amongst the improvements now 
being made we note that electric communication is being estab- 
lished at some of the stations between the platforms and the 
booking halla, eo that & signal may be made to the lift attendant 
indicating the approach of a train, this arrangement being needed 
to regulate the number of passengers who shall be allowed to 
deacend to the platforms, The daily average of passengers on the 
railway has already reached a total of about 100,000. 

Norwich.—The Newmarkeb- road tramway route was opened on 
Friday. On Saturday there were 38,660 passetigers on the system, 
and on Sunday 82,286, nearly 6,000 more than on the previous 
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Sanday. On Sunday-evening a serious Collision between two of 
the cars in St. Andrew's was only just averted, and on Monday 
afternoon there was a rather more serious accident near tire same 

b. 
vehicle crashed into the rear of the stationary car with sufficient 
force to move the leading car off the metals. 


Competition between Rail and ’Sus.—Abt the meeting of the 
London General Omnibus Company last week, Alderman Pound, 
the chairman, referring to the Central London Railway, observed 
tbab the effecb would be quite temporary and could be met by 
„% adapting the business to divergence of the traffio "—i e., by 
teking 'buses off some lines and putting them on others. 
teeming popubition of London, he evidently thinks, is capable of 
&beocbla the accommodation of the '' 2d. tube," the Underground, 
and the 'buses, and even then, perhaps, crying out for more. 


Ayr.—Mr. Arthur F. Fuller has been asked to draw up a n 
fication and carry oub the work in connection with the overhead 
electric apparatus, with the exception of the designing of the 
posts, brackets, and section pillars, which is to be done by the 
town surveyor and furnished to the committee, the drawing up of 
the specifications for said items to be done by the electrical engi- 
necr. The town surveyor has also been instructed to draw up a 
general specification of the committee's requirements in regard t 6 
cars, and to invite tenders by advertisements for plans, specifica- 
tions, and estimates for 10 cars with complete electrical equipment, 


Sheffield. — The temporary shed which the Sheffield Tramways 
Committee have erected in Queen’s-road for the accommodation of 
electric cars is now in use, and the reconstruction of the Heeley 
route is almost complete. The pipers Committee have already 
decided that Shoreham-street ehall be paved with granite. The 
Tramways Committee are in favour of wood. The two committees 
are therefore in conflict on this matter, and the Council will have 
to make the final decision. The question of dry seats in web 
weather is being debated. On Tuesday a start was. made at the 
top of Hounefield-road to complete the connection between this 
point and Broomhill, where already a short section has been laid. 


Sunderland.—According to the Newcastle Daily Chronicle, 
another attempb was made to throw one of the Sanderland electric 
cars off the line on Saturday night. The circumstances were 
similar to those which marked the previous attempt, a fishplate 
being placed on the rails in Roker-avenue. An inspector, fortu. 
nately, saw the obatruction in time to stop the car reaching ib. 
‘The Traniways Committee of the Corporation aré highly satisfied 
with the success of the electric cars since they were opened. On 
Wednesday in last week they took £80 in fares, on Thursday £90, 
on Friday £55, and on Saturday £142. Saturday was a record 
day, fot 30,000 passengers were carried on the whole system, 25,000 
of them being on the eleobrical section. Including Sunday, the 
new cars bad alone carried about 77,000 people. 

Grimsby.—The Street Tramways Company have let their cun- 
tract for the ereotion of the electric power station, in Pelham-road 
Cleethorpes, in addition to having purchased new electric cars, at 
a cost of about £700 each. Ib is anticipated that by the time the 
season opens next year the cars at Grimeby and Cleechorpes— 
where the lines are to be extended as far as Brighton-street, at 
the south end of the promenade—will be running by eleotricit y. 
The work of laying a double set of rails along Grimeby-road, 
euitable for electric traction, will be started in October. The 
station, which is to be acquired by the Urban Distriot Council as 
soon as that body has the necessary power to purchase, will be so 
constructed as to permit of considerable extension, it being the 
Council'a intention to build in conjunction with it the planb 
necessary for the purpose of street-lighting. Ib is the purpore 
of the Council to light by arc lamps the whole of tbe road alon 
the tramway route, while negotiations with the Great Centra 
Railway for the lighting of the Cliff gardens. pier, and promenade, 
by electricity are satisfactorily progressing, it being officially stated 
that the only question now to be considered is that of terms. 

Aberdeen.—The Tramways Committee are recommending that 
the proposed new tramways and the extension of existing tramways 
be carried out in the following order: (1) the tramway from 
Castle-stroeb to tbe bathing station first to be proceeded with 
and electrically equipped on the overhead trolley system, with 
span wires supported by side poles on the section between Castle- 
stpreeb and the east end of Constitution-street, and by centre poles 
on the remaining section eastwards to the bathing station; (2) 
the section of the existing tramway in Union-street, between Sb, 
Nicholas-street aud Castle-streeb, to be electrically equipped on 
the overhead trolley system, with side poles and span wires; (3) 
the burgh surveyor to be authorised to invite tenders for the 
supply of 800 tons of steel rails and 10,000 tona of causeway setta, 
and the electrical engineer to invite tenders for the poles for the 
tramways to the bathing station, and for the section in Union- 
street (between St. Nicholas-streeb and Castle-street), and also for 
side poles for the King.street and G:eab Western-road sections, 
The electrical engineer and the superintendent of the tramways 
are about to report as to the type of car to be adopted, and the 
number to be ordered. They are asking the Westinghouse Electric 
Company for quotations of the cost of see eel equipping the 
tramway in Union street on the underground conduit system. The 
Council are about to make a trial of an automatic life guard and 
dry-2eat equipment—inventions that had favourably impressed a 
deputation who had visited the International Tramways and Light 
Railways Exhibition in London. ! e" 

Moss Sido (Manchester). —At the last meeting of the Moss Side 
Urban District Council the following terms, whish had been 
arranged between the sub-committee and the Tramways Com- 
mittee of the Manchester Corporation with regard to the electric 


— 


Id is stated that the brake failed to act, and the moriog . 


288 


— 


present tramway undertahing upon advantageous terms. Mueh 
corres ence ensued, ahd eventually the Corporation thereupon: 
resolved that the Commissioners be informed that in the event of; 
the company not being. prepared. to carry oub the scheme, the: 
Council-woald make application -for a new order at an-early date. 
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tramways in the Council's district, were agreed to: “ (1) The Moss 
Bide Council to grant to the ration & 21 years' lease of the 
tramways within the Moss Side district from the expiration of the 
lease to the Manchester Carriage Company ; (2) the Corporation 
to undertake ab their cost to reconstruct the tramways now owned 


by the Council, and to erect the overhead equipment thereof, and 
to repair and maintain the permanent way and overhead equip- 
ment during the lease, and to renew the raile during the last six 
years of the term, and to hand over the permanent way in good 
condition to the Council at the end of the lease, bub the overhead 
equipment shall remain the property of the Corporation unless the 
Council determine to purchase it ; (3) the rental for the lines now 
owned by the Moss Side Council to be at the rate of £400 per mile 
of single track per annum; (4) the line in Upper Chorlton-road, 
within the Moss Side district, now owned the Manchester 
Carriage Company, shall be uired by the Moss Side Council, 
and the lease of that line shall be on the same footing as leases of 
similar lines in other districts, which, shortly stated, ie that the 
cost incurred by the Mose Side Council in acquiring and relayi 
the line according to the Manchester Corporation specification an 
otherwise shall be refunded by a series of annual payments during 
the term of the lease ; (5) the lease of all the lines to terminate at 
the same time; (6) no advertisements to be allowed inside the cars.’ 


Leeds.—An electric car made a trial run over the Hunsleb 
line on Monday. Councillor Smithson (chairman of the Tramways 
Committee), Alderman Lawson, Mr. Wharam (general manager), 
Mr. Jeken (assistant electrical engineer), Mr. Livesey (repre- 
fem of the Thomson - Houston Company). and Mr. Laing (of the 
firm of Messrs. R. W. Blackwell and Co., London, who erected the 
overhead wires) took part in the proceedings. Ab a subsequent 
3 Mr. Smithson reported that the Hunslet line was now 
ready for electric traction, and that the cars would commence 
running from Briggate to Thwaite-gate on Thureday mornin 
(yesterday). The Tramways Committee on Wednesday decid 
to recommend the Council to seek powers under the proposed new 
Tramways Bill to construct the following lines: a tramway to 
connect the Kirkgate and New York-street tramway with the 
Vicar-lane and New Market-streeb section ; a tramway branchin 
out of the existing one at the janction of Victoria-road an 
Meadow-lane, thence along Viotoria- road. School-close, and Bishope- 
gate-street, joining the existing tramway in Wellington-street ; 
a tramway to connect the Infirmary-streep tramway with 
the one in Wellington-street, by way of the short street 
in front of the Posb Office; a tramway commencing at 
the jonction of West-street and Kirkstall-road, thence along 
West.streot and St. Paul's-street, and joining the Infirmary- 
Streob tramway at the janction of St. Paul's-streeb and 
Infirmary-street ; a tramway from Wesb-streeb to Wellington- 
street, by way of St. Philip’s-street.; a tramway commencing ab 


the existing tramway ab Chapeltown, and extending along the 


ate-road to the junction of Street-lane, thence along Street- 
lane to join the existing tramway near the 
Roundhay. The above lines do not include the whole echeme of 
extensions which the committee have in view. They have, how- 
ever, to consider the time at the disposal of the Corporation 
bfficials before the Bill has to be deposited in Parliament, and 
believe that ib would not be pos 
work in-the way of the pre 
extensions than thoee nam 


tion of the 
. Ik id should be found necessary, 


from want of time, to leave out one of the proposed extensions, the 


line from Chapeltown to the Canal Gardens would be postponed 
until another Bill was promoted in Parliamenb. | 


Darlington.—Since the opening of the Stockton and Middles. 
brough electric tramways the public of Darlington have been 


looking forward to the time when their present system of horee 


traction should be replaced by a system of electricity. Negotia. 
tions were opened with the Imperial Tramways Company, and an 
enquiry was held by the Light Railway Commissioners, at which 


the sapiens and the tramways company agreed as to the terms 
Darlington should be put in possession of 10 miles of 
electric tramways, ab a cosb of £120 000. The only point on which 


on whi 


it seemed likely that there would be any difference of opinion was 
that of the supply of the current, the tramways company favour- 
log a method by which the current should be transmitted from 
their existing works ab Stockton, and the Corporation desiring to 
supply the motive power from their own generating station in 
Darlington. Prof. Kennedy was called in to advise and report as 
to the price he considered reasonable should: be paid by the tram. 
ways company for euch supply. The secretary to the Commig- 
sipners wrote to the SOT DOFADOR enquiring whether any agreement 
had been come to, and he was informed that the company had 
agreed to take electrical energy from the Corporation. An 
interview was arranged between the secretary of the Commis- 
sioners and representatives of both the Corporation and the 
tramways company, at which it was stated that the Corporation 
would nob have supported the application of the company at the 
enquiry before the Light Railway Commiseioners in the manner 
they did had there been any suggestion that the company would 
seek a modification of the original echeme. The Corporation 
attached much importance to the arrangement to supply the 
company with electrical energy. The secretary to the Commis- 
sioners intimated that they would possibly granb an extension for 
the laying down of a considerable portion of the system. Another 
disputed point here arose as to the allocation of a eum of £5,000 
which the company had agreed to contribute towards the cost of 
street widening. After the conference the company's representa- 
tives intimated that, though they were nob prepared to do anythin 

further towards street widening, they would hand over the provi- 
sional order, when obtained, to the Corporation, and dispose of the 


commeneed. : 


Canal Gardens at 


sible to complete the necessary 
lans, etc., for more 


The matter is thus at a-deadlock, neither party showing any. 
disposition to recede from the position taken up. TN ES 


| .LIGHTING AND GENERAL,  . 
Wrexham.—The work of laying the electrio cables has been. 

Wimbiedon.—It is reported that already an equivalent of: 
19,000-c. p. lamps has been applied for. Mr "- 

Worksop.—The Board of Trade have approved of the system 
proposed to be applied for the supply of electric energy. 

Colohester.— The Standard Ironworks, which were visited by 
the Ipswich éngineers last week, are lighted by electricity. 

ool—Tbe Corporation were fined last week 40a. for: 
permitting a black smoke nuisance ad thb electricity works. 

Glasgow.—The new tariff of charges, contained in the report 
publiebed in our last issue, has been adopted by the Council. 

Nantwich. —The Electric Lighting Sub-Committee of the Urban 
District Council are engaged in preparing a reporb re lighting. 

Blairgowrie.—The London Electric Company have offered to 
send a representative to discuss the electric lighting of the town. 

Ballymena.—Mr. MoCarthy's lighting scheme, which is now 
being discussed by the Urban District Council, is estimated to 
cost £6,000. 

Derby.—Mr. W. A. Dacab bas held an enquiry into the applica- 
tion of the Borough Council to berrow £730 for a condenser in 
connection with the electric lighting. ] 

Napier Motor Co.—This Company has been registered with a 


capital of £100, the object being to carry on the: business of elec- 
trical and mechanical engineers, eto. e 


Telephone Services.—A conference of authorities within the 


Salford exchange area of the National Telephone Company is 


to be held at the Salford Town Hall'on Sept. 12. 


Newton-in-Makerfield.—The Council object to, and will oppose, : 


if necessary, the proposed application of. the South Lancashire 
Electric Supply Company, Limited, for & provisional order. 


London Gazotte. — The last day for receiving proofs in the estate 


of H. Sewell, Clifton-place, Shipley, Yorks, is Sepb. 5. Mr. J. A. 

Binne, official receiver, 31, Manor-row, Bradford, is trustee, — ' 
Brighouse.—The North British Electrical Supply Company 

have decided to cancel their application for powers to supply 


electrical energy for public and private purposes in Brighouse. 


Hampton Wick.—An interview has been arranged between the 
Lighting Committee and the re ntetive of the Twickenham 
and Teddington Electricity Supply Company on the subject of the 
supply of current. | : 

Barnstaple - The Electric Lighting Acb empowering the 
Council to light the district by electricity baving received the 
Royal assent, the Council are about to engage an expert electrical 
engineer to advise them. l c 

Leeds.—The Lighting Committee will recommend the Town 
Council, at ite next meeting, to abolish the charge for meters used 


in connection with the supply of electricity from Oct. 1, Ib is not: 


proposed to make any alteration in the price. 

Oban.—The Town Council have decided to apply in the ensuing 
seerion to the Board pf Trade for a provisional order to supply 
electrical energy for public and private purposes within the 
burgh. A committee will be appointed shortly. | 

China Cabies.—The Eastern Extension and Great Northern 


Telegraph Companies’ submarine cable between Chefoo and Taka 


is now open for traffic, and arrangements have been made for the 
early laying of a cable between Chefoo and Shanghai. V - 
Ilford. —Tbe Urban District Council intend to contrihute £350 
towarda the cosb of laying the telegraph wires undergrouhd, from 
the bank in the Broadway to Green-lanes, the pos 


having agreed to make the alteration on that condition. 


| Bexhill.—At the last meeting of the Urban District Council it: - 
was said thab the question of free wiring would have to b. faced in 


ithe future, as the progress of electric lighting was retarded because 
landlords provided gas fittings in their houses free of charge. 


authorities 


| Dovet.—At the’ meeting of the Town Council last week, the 
Surveyor reported on the notice of the Dover Electricity Supply: 


‘Com 
‘mended thab they should be laid in the road, as cellars projected 
‘under the foot way. TA E: C 
Rathmines.— We are informed that at the request of the Lord- 
Lieutenant of Ireland, who is ab present cóbfined to bis bed, the 


ny to extend their mains to Victoria Park. He recom. . 


Electrió Lighting Committee have postponed the opening ceremony 
from the 24th inst, to Friday, Aug. 31, when the arrangements: 


will be carried out as originally proposed. 


< Ebbw Vale.—The District Council are taking steps to carry oub 


their previous resolution to apply for a provisional order for power 
to supply the district with electric lighting. The Councibs oppo- 
sition to the South Wales Electrical Power Distribubion Bill 


resulted in very advantageous concessions. ` | 


| Hotel Cecil, London. —In consequence of the building of the: 
north block the electrical installation is being largely extended ' 
r 


under the superintendenoe of the chief engineer, 


e W. A. 


Poynton, A. I. E. E., and a fifth 75. Kw. ‘barbo-dynamo has been 


ordered from Messrs. C. A. Parsons and Co. 


Pond 


Q4 
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Rogers and Gowlett, Limited. —This Company has been regis- 
tered with & capitel of £10,000, the objecb being to acquire the 
business carried on by Rogers Bros. ab Watford, and bo carry on 
the business of ironmongers, electricians, eto. 

Mordey-Fricker Electricity Mster Co.—Thie Company bas 
been registered with a capital of £20 000, the object being to 
acquire the inventions of W. M. Mordey and G. C. Fricker relating 
bo aiprovemsnts in electricity mebers, and to carry on the business 
of electric meter manufacturers, electricians, etc. 

Paris Exhibition. — We learn that besides the awards mentioned 
in our list, the Parsons Marine Steam Turbine Company have 
obtained the grand priz» in Class 33 for materiale and plant used 
la the mercantile marine, and gold medal in Class 118 for naval 
construction. "Those classes we have nob noticed, 

Carlisle. —The Public Lighting Committee of the Town Council 
have accepted a proposal by the tramways company to attach 
lights to four centre poles in Chargh-street and nine in Lowther- 
street, and referred the question of lighting the remainder of the 
centre poles in the streets of the city bo a sub-committee. 

Aberdeen.—The Corporation tramways traffic returns for the 
week ending 18th inst. were £876. 5s. 8d,, as compared with that 
endin Aug. 18, 1899, of £704. 14e. 8d., showing an increase of 
£171. 194. The total receipte for the half-year were £8 614. 10a. 3d., 
and those for the corresponding period, 1899, £7,585. 19a. 10d. 

Tanbridge Wells.—Ab a recent meeting of the Electric Lighb- 
ing Committee, io was stated that the committee are nob going to 
undertake any extension of public lighting until the new plant is 
working, but that they would make special arrangement for the 
illumination of the Pantiles at the concerte for the opening of the 
new bandstand. 

Bo'aess.—The Police Commissioners have to meeb a 
representative of the North British Electrical Supply Company, 
South Shields, with regard to that company’s intended application 
tó the Board of Trade for authority to supply electrical en 
for public or privabe purposes within the jurisdiction of the 
Commissioners. | 

Walsall.—The total number of consumers supplied with electric 
light on July 31 last was 167. The total units generated at the 
station during the month of July was 19,550. The total output 
from the main generators was 18 424 units. The total unite from 
the transformers was 14,083. The total units registered on the 
meters was 13,935. 

. Brecen.—Ab the quarterly meeting of the Town Council the 
Mayor (Colonel Morgan) announced that he had obtained a pro- 
visional order for the electric lighting of Brecon, and was pre- 
pared to present & copy of it to the Council. A hearty vote of 


thanks was accorded the Mayor for his generosity in obtaining | 


the order, ab a cosb to himself of £500. 


Greenock.—The Police Board on 3 adopted the follow. 

ing motion: The Board approve of the scale of charges proposed 

by the eleotrical engineer, except that the minimum charge for 

power and lighting combined be 44d. and ljd., and that the 

charge for power only be ab the rate of 4d. and ljd. on the 

arr ton system, the acale of charges to be subject to revision by 
e Board." 


Steck Exchange. — The Stock Exchange Committee have 
appointed Aug. 29 as a special settling day for Calcutta Electric 
Supply Corporation’s farther iesue of 10,000 shares of £5 each, 
10s. paid, Nos. 20,001 to 30.000, and have ordered National 
Telephone Company's further issue of 100,000 o shares of 
£5 each, fully paid, Nos. 490,001 to 590,000 to be quoted in the 
official list. 

Aberdeen. —Ab a recent meeting of the Gas and Eleotrio Lighting 
Committee of the Town Council the question of the erection of the 

roposed new electric lighting station was under consideration. 
he committee decided to endeavour to obtain the whole of the 
Millburn streeb eite for the erection of the electric lighting station 
rather than that both Millburn-streeb and Dee Village-road should 
be broken up. 

Buxton.—At a recent meeting of the Electricity Committee of 
the Urban District Council, Mr. Jenkins explained the result of 
his vieit to Messrs. Mather and Platt’s works, and of his conference 
with Messrs. R. Hornsby and Sons in reference to the machine 
stokers, and said Messrs. Crompton would adjasb the cut-outs of 
the arc lamps. The cables for Burlington-road will be proceeded 
with next week. | 

Hull.—F'rom the statement of receipts and expenditure of the 
Municipal Corporation and Urban Sanitary Aubhority from April 1, 
1899, to March 31, 1900, just published, we note that the capital 
expenditure on the electricity works during the year amounted to 
£88,843. 9a. lld., the income was £19,290. 128. 7d., the expendi- 
ture came to £17,366. 9a, 3d., leaving £1,924. 3a, 4d. to be placed 
to the reserve fund. | | 

Voto Eecordor.—Mr. Howe is showing at 332, Strand an 
ingenious contrivance by means of which votes are printed by 
levers pulled by the voters. The tedious and so often incorrect 
process of counting is entirely avoided, and elaborate and 
apparently efficient means of. secresy are provided. Mombers of 
municipal bodies will be interested in this view, which is to remain 
open for some time. 

The City (Londen) —The Finance Committee of the City of 
London Union are considering a specification of Mr. Collins, 62, 
Broad-street, for an electric installation and ventilation ab the 
Board offices. The amount is £538. 10s., £250 of which is for the 
installation. It includes dwo ventilating fane, ab an estimated 
cost of £70, to be placed in the windows over the entrance doors. 
The illumination of the whole building would require 300 lights. 


from the new Municipal 


Andes Development Co.—This Company has been registered 
with a capital of £100,000, the object being to adopt and carry 
into effecb an agreement expressed to be made between the 


‘Peruvian Corporation, Limited, and a second agreement made 


with the Central Railway of Peru, Limited, for the acquisition of 
railways, tramways, telegraph and telephone systems, etc. 

West Riding.—Wibtb regard to the notifications from electrical 
syndicates received by a number of urban councils in the West 
Riding of intention to apply for powers to supply electric light in 
the various districts, the Yorkshire Post says there isa feeling in 
some quarters that the authorities should themselves have this. 
power in their own bands, and we understand that a joint meeting 
of the councils is being arranged to consider the whole question. 

Theft of Wire.—At Govan Police Court on Friday, before Bailie 
Anthony, Arch. Walker, electrician, 16, Garscube-lane, Glasgow, 
was charged with having stolen 7lb. of lead-covered electric cable 
uildings, Govan. Accused was working 
at the buildings when he appropriated the wire, stating, when 
called to account, that he was entitled to take it. He pleaded 
guilty, and was fined £1. 104., with the option of 21 days in prison. 

Kingstown.—The Urban District Council ab an adjourned 
meeting last week adopted the interim reporb of the Electric 
Lighting Committee, wbich recommended the Council to oppose 
the application of Messrs, Porte, Sykes, and Co., should it be made 
to the Board of Trade, asking for a provisional order to light - 
Kingstown by electricity. The Council propose to apply for a 
loan for the purpose of previding the installation under their 


own order. 


British Motor Traction Oo.—This Company has been regis- 
tered with a capital of £1,000,000, the objecte being to adopt 
agreements made between the Bsitish Motor Company, Limited, 
and this Company; between the British Motor Company, Limited, 
aud H. J. Lawson and this Company, between the British Motor 
Company, Limited, and J. Harris and this Company ; and between 
the British Motor Traction Compauy, Limited, and S. F. Edge 
and the present Compeny, and generally to carry on the business 
of electricians, etc. 

Blackrock — Ab the nexb meeting of the Urban Disbrict Council 
the following motion is to be discussed: ''That any scheme for 
electric lighting within Blackrock urban district be undertaken b 
this Council and nob by outeiders, and that a conference be hel 
with tbe Kingstown Urban District Council to ascertain what 
action they have decided upon for the lighting by them of their 
district, and also to discuss with them the feasibility or otherwise 
of a joint scheme of electric lighting for the two urban disbricte of 
Kingstown and Blackrock." 

passed between the 


floarboreugh.—Some correspondence has | 
Scarboroagh Electric Sapply Company and the Corporation as to 

the terms of purchase of the undertaking. The company at first 

objected to referring the terms of purchase to arbitration, and 

suggested that negotiations should proceed on the basis of the 

present and future profits of the undertaking, and that a small 

committee be appointed to discuss the matter. A deputation has 

now been appointed by the Town Council to meet a deputation of- 
the electric supply company. 


Consett.—The Urban District Council are considering the 
question of lighting bhe district with electricity. Ab a special 
meeting on Monday a deputation on behalf of the Northern 
Counties Electrical Sapply Company asked the Council's consent 
to a provisional order from the Board of Trade to lay down plant, 
with the object of supplying the district with electricity for 
lighttog and other purposes. The chairman was adverse to the 
Council giving away ite rights, but favoured the idea of the Council 
supplying ite own electricity. The subject was ultimately referred 
to the Gas Committee to consider the matter in detail and report 
to the next ordinary meeting of the Council. 


Appointments Vacant.—The Corporation of Eccles invite 
applications for the appointment of borough electrical engineer at 
a commencing salary of £200 per annum.—The Borough of South 
Shields require two shift engineers (£104 per annum).— The 
Duudee Town Council have a vacancy for improver (commencing : 
salary, £52 per anoum). Full particulars of these vacancies appear 
in our advertisement columns.—The Tramways Committee of 
Darwen require the services of & workiog foreman to take charge 
of the eleetrical equipment of the cars and overhead equipment 
under the electrical engineer. Applications, endorsed '' Tramway | 
Foreman,” with testimonials or references, to be sent to Mr. W. P. 
Halliwell, town clerk, Darwen, by noon on 29ch inst. 

Ohester.—Lieutenant-Colonel A. C. Smith, R. E., held an 
enquiry on Wednesday into the application made by the Chester 
Corperation for sanction to borrow £35,000 for the purpose of 
extending electric lighting in the city. The Town Clerk explained 
that the loan was for new machinery, extension of the station, 
engine-house, and anticipated requirements for extension of the 
mains and providing service for lamps. So far the undertaking had 
proves an unqualified success, and out of the revenue the Council 

ad been able to pay off all preliminary expenses, which were nob 
included in the previous loan. They had placed to the reserve 
fund a sum of £2,465 1s. ld., and reduced their original price of 
6d. per unib to 44d., and in addition to that the committee were 
clearing a considerable discount to large consumers. Daring the 
last three years 355,957 units, 473,656 units, and 617,792 unite 
respectively had been sold. The public lamps had increased from 
83 to 301 : 165 of these are arc lamps. Ib was not absolutely settled, 
bub most probably they would be able to work the trams (which 
the Corporation pro e to take over) by electric traction, and the 
Corporation would be able to generate the electric energy at the 
present station. ö | 
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Soethill Nether.—At a meeting of the District Council the 
opinion was expressed that the electric light would be more 
expensive than gas. The question was also raised as to whether 
the British Electric Traction Company, and the Northern Counties’ 
Electricity Supply Company, Newcastle-on-Tyne, would supply 
electricity for illuminating purposes or whether they only provided 
electricity for braction pur It was agreed to write to the 
Thornhill Council asking whether the companies named supplied 
electricity for lighting purposes, 


Steckport.—The Theatre Royal has jusb been fitted with elec- 
tric light upon the three-wire system. Owing to the facb that the 
voltage of the Corporation supply is too high for sbage work, a 
special rotary transformer has been provided for the stage light - 
ing, which transforme the electric current from 230 to 75 volte. 
There is a gamut of three colours —white, red, and green. The 
lighting throughout has been done by Mes:rs. Robert Dawson and 
Sons, of Stalybridge, to the specifications of Messrs. Bamford and 
Halstead, coneulting electrical engineers, of Manchester. 


Arbroath.—The Gas Corporation have had under consideration 
an application from a manufacturing firm in the town to be allowed 
to carry an electric wire from their works to their private residence. 
The Corporation are considering the advisability of introducing the 
electric light themselves, and it was remarked that this application 
raised the queetion as to whether overhead or underground wires 
should be allowed to be laid in connection with the streets of the 
borougb, or whether private parties should be allowed to cut up 
the streets. The question is now before the Electric Committee 
for report. 

Friern Barnet. —The District Council have decided to obtain & 
provisional order authorising them to light the district by elec- 
tricity. The scheme is yet in embryo, and the suggestion at 
prone is to schedule only the two main roads in the district, 

tation-road and Friern Barneb-road, for immediate lighting, and 
to add other roads as occasion and opportunity arise. This plan 
would give a very small area to start with, so small that the cost— 
initial and working—could not, in our opinion, be justified by the 
return. The Council have declined to go in with Tottenham for a 
joint scheme. | 

Halifax —The accounts of the Corporation electricity works for 
the year ended March 31 show that tbe expansion of this depart- 
ment has exceeded expectation. The output has been more than 


doubled, the number of unite sold being 1,371,333, as compared - 


with 628,759 in the previous year. The lamps connected number 
45,403 as against 32 020; the gross revenue was £16 069, as 
against £8 957—an increase of £7,112. The gross profite amounted 
to £9,001, as compared with £4 565 last year—au increase of 
£4,430. The average price obtained per unit, after deducting 
discounts, is 2 77d., as against 3:33d. laeb year. It is reported 
that the electrical engineer (Mr. Street) has had an offer from a 
Lancashire borough of £500 a year. 


Lianelly.—There is now notbing in the way of the scheme for 
providing Llanelly with a system of electric light and traction 
going forward. There has been some delay owing to the inability 
of the British Insulated Wire Company to arrive ab a settlement 
with the proprietors of the existing tramways. This week terms 
have been agreed upon between the two companies by which the 
British Insulated Wire Company will parchase the undertaking 
of the Llanelly Tramwaye Company. The scheme is a ver 
elaborate one, and will entail a cost of close upon £100,000, all of 
which is to be provided by the company. It is proposed to 
establish a system of electric cars nob only for the town, but also 
to the outlying districte of Pwll, Felinfoel, and Llwynhendy. In 
addition, there will be a complete installation of electric light, 
thus bringing Llanelly into line with the largest towns in the 
country. 

Sydenham Explosion.—The following account of the inquest 
appeared in the Daily Chronicle : ** The depuby-coroner for West 
Kent, who had the assistance of Mr. J. Owner, factory inspector, 
resumed at Lewisham the ir quest on the bodies of Frederick 
Elliston, 33, and William Philbrook, 19, who met their deaths in 
& boiler explosion on the premises of the Crystal Palace District 
Electric Supply Company on the 25th of last month. Evidence 
was given by Mr. Walter Phillips, electrical engineer to the com- 
pany. He said that every year until this year the boiler had been 
thoroughly examined. The reason why ib was not done this year 
was because the company were busy and could not let the boiler 
be idle, as the examining process took over a week. Since the 
explosion witness had examined the fragments of the boiler and 
found a flaw. In his opinion, that flaw was the cause of the 
explosion. After further evidence had been teken the jury 
returned the following verdict: That the deceased men died 
suddenly from injuries caused by an explosion of a boiler due to 
ite defective condition, which might have been discovered had the 
boiler been thoroughly examined, as ib ought to have been, betweon 
April of last year and the date of the explosion. 


Bleckburn.—A Local Government Board enquiry was held on 
Friday into an application of the Corporation to borrow £190,000 
for eleotricity extension purposes, including lighting aud power. 
The present scheme will carry the Corporation on for four or five 
years, when they will still- have land available at their proposed 
new works for an even larger scheme. The Town Clerk explained 
that it was originally proposed to ask for £220,073 for the purpose 
of electricity extensions, but thab amount had been redu bo 
£189,699. The electricity works ad joined the No. 1 gasworks, 
which were very old, and had become too small to meet the needs 
of the town. The Corporation had purchased land in another 
part of the town for new gasworks, and when these were com- 
pleted the whole of No. 1 gasworks would be devoted to electricity 


purposes. The site had been valued at £30,000. Mr. Lacey, 
coneulting electrical engineer, commenting upon a number of the 
points of the scheme, said part of the scheme would meet the 
requirements of tbe borough for the next four or five years, and 
the borrowing powers now sought would cover the expenditure 
for that period. The electricity extension included lighting and 
power, whilst after the present portion of the scheme had been 
carried out there would land available for further extensions 
for another 15 or 20 years. 

Battersea.—The people, with a big P“, had a field day at 
Battersea on Saturday last. when the chairman of the Vestry, Mr. 
Mathews, J. P., laid the foundation stone of the electric lighd 
stat ion ad Lombard-road. Mr. Willis, the chairman of the 
Lighting Committee, who presided, in a few clear words gave á 
deacription of the scheme. He said that out of the 13 miles of 
maios proposed to be laid 11 miles had already been laid, and the 
committee expected the building to be resdy by November next, 
and to be able to supply current by May, 1901. They also 
intended to supply private lighting at the rate of 534. per unit on 
the free-wiring system. Great stress was laid on the fact that all the 
work was belag carried out under the direct employment system. 
As a matter of fact the buildings are being erected by the Works 
Department of the Vestry, from the designs of Mr. C. Stanley 
Peach, F.R.IB.A., of 28, Victoria-street, Westminster, S.W., 
under the surveyor (Mr. J. T. Pilditch) and the general foreman 
(Mr. L J. Howell), From notes by Alexander B. W. Kennedy, 
LL. D., F. R. S., tte consulting electrical engineer, we gather that 
the Battersea central electric light station has been designed so 
thsb when it is complete it may contain about 14,000 h. p. in 
boilers, engines, dynamos, etc. In the first instance, however, 
it is proposed to build only a portion of the station, and in 
this portion plant is to be placed to the amount of 
about 1,500 h.p., which, if all working at once, is sufficient 
to supply current for about 25,000 lamps of 8 c.p. alight, 
besides 240 aro lampe in the streets. Allowing, how- 
ever, for the necessary reeerves, ib is intended that this plant 
should supply current for about 17,000 lampe of 8 c.p. alight (or 
about 45,000 lampe wired), besides the street-lighting. The boilers 
which are now being placed in the station are of the Babcock 
tubular type, and will work at a steam pressure of 200lb. per 

uare inch. They supply steam ab this pressure to the engines, 
which are of the triple expansion type, and are intended to work 
with condensation. Each engine drives one dynamo direct without 
intermediate gearing. The engines are being made by Messrs, 
Willaos and Robinson, Limited, of Rogby, and the dynamos by 
Meesrs. Mather and Platt, of Manchester. A large battery made 
by the Hart Accumulator Company, of Stratford, having a capacity 
of 1,000 ampere-hoars, will be placed in the station to assist in 
the regulation, and also as a means of supply during hours of light 
load. The current generated by the dynamos is to be distributed 
throughout Battersea at a pressure of 460 volts, the mains being 
arranged on a three-wire system, so that the lamps work at 
230 volts. 'The current is of the continuous type, 80 as to be 
directly suitable for power as well as for lighting. The mains are 
being laid at once of a section sufficient to supply current toa 
total of about 60,000 lamps wired. The distributing mains are laid 
throughout in troughs filled solid with bitumen. The trunk or 
feeder mains are chiefly laid on the same system, and partly also 
as concentric armoured cable. The whole of the main-laying is 
in the bands of the Callender's Cable and Construction Company, 
Limited, of Erith, bub the work of opening and reinstating the 
highways is being done by the Vestry's own workmen. There are at 

resent being placed in the streste 240 arc lampe, which are to 
supplied 10 in series from the outer mains of the distributing 
system. Thess lamps are placed in the streets ababoub 65 yards apart, 
and carried on special posts, so that the height of the lamp above 
the ground is about 23ft. The tenders accepted for all the engines 
and appliances, and the whole system of mains, amount to £57,800. 
Then Mr. Mathews took hold of the silver trowel presented to him 
by Prof. Kennedy, the consulting engineer of the Vestry, and 
launched out in statistics. We were pleased to hear that all 
municipal electric lighting undertakings well, with one 
exception, and had no idea that the current sold in Edinburgh ab 
33d. per unib cost only 13d. But Mr. Mathews said so. Ib is true 
Prof. Kennedy afterwards explained that another 1jd. or so would 
have to be added to this 14d. on account of amortisation charges. 
But Mr. Mathews’s great point was that municipalities made 
enormous profits ob of electric light undertakings, while no com. 
pany did half as well. Therefore, consumers ought to deal only 
with the former. Ib did not strike us as particularly good logic— 
but leb that pass. Where we got our first shock was when we 
heard the proclamation, ‘‘ In the name of the people of Battersea, 
I declare this stone well and truly laid." To one familiar with 
similar proocon mer this savoured very much of 1793, red caps, 
disesteblishmenb of the deity, etc. Mr. Mathews was followed by 
Mr. Burns, the present member of Parliament for the district, who 
leb forth a violent diatribe againeb all and every opponent 
of municipal trading. Theee opponente consis either of 
ignorant or of interested persons; well-informed and disinterested 
like himself, so he said, knew that it was the beet thing 
or the people, and he dared both Houses of Parliament to interfere 
with the municipel authorities in that respect. Mr. Barns, as 
might be expected from a particularly well-informed and a par- 
ticularly dis n d row ous a on is Bay pe 
company-mongers who 8000 n e profite, orant 
scribes who ought to be ab the treadmill, etc. This was inter- 
larded with some statistics which were quietly brushed aside 
in subsequent speeches by Mr. W. Manser and Prof. . 
What Mr. Burns did nod tell bis audience was thab the '* company- 
monger” and the company sharebolder, who is generally also a 
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ratepayer, risks his own money, while the vestrymen openly 
gamble with the credit or the purse of the ratepayer. Further- 
more, a company bas nob the same amortieation charges to meet, 
and should, therefore, be able to supply cheaper light. It ia 
true that these charges cease after 25 or 30 years, when 
we are dead, and when the machinery is either useless or 
superseded. So there is more than one side to the question ; 
and vote-catching, patronage, and nepotiem for the leaders, and 
the Government etroke for their clients might be mentioned as 
appertaining to that so much advocated by some particularly well- 
informed and partially dieinterested 5 r. Manser said 
that the Moderates in the Vestry bad opposed the idea on the 
ground that thereby every Meyer was made, whether he wished 
or not, a ehareholder in a trading enterprise, to which, naturally, 
some risk was attached. They, however, had given in after the 
wish of the people had been ascertained. Mr. C. Stanley Peach, 
F. R. I. B. A., the architect, gave some particulars of tbe buildings 
now in course of erection. They are situated at the junction of 
Lombard-road and Holman-road, the frontage to the former being 
186ft., and to the latter 64ft. 3in., and comprise the offices con 
nected with the central station, an engine-room 90ft. by 71fb., a 
boiler-house 123ft. by 64ft., coal store S80fv. by 64ft., battery-room 
63ít. by 20ft., and ample stores for mains department and meter- 
testing room. The chimney is octagonal in shape, measuring 
25ft. Gin. by 25ft. Gin. ab the base, and 13ft. Bin. by 13fb. Gin. at 
the top, and when finished will be 194ft, high above the ground. 
The foundation is 28ft. below the street level. The total height 
of the shafb from bottom of foundation to top of cap is therefore 
222ft. The walle, externally, will be faced with picked stock 
bricks with blue brick strings and dreesings, and the interior of 
the walle will be faced with blue bricks, with white and brown 

lazed bricks in those rooms in which cleanliness and light are of 
Ga portance: Above the office portion of the buildings apartmente 
are provided for the engineer iu charge of the station, and also 
for some of the staff. The buildings, which will cost about 
£50,000, will contain all the latest improvements, and in tbe part 
now being builb provision is made for erecting from time to time 
edditional machinery and plant as the demand for current increases, 


Then some more speeches followed, the band of the 4th V. B. Eas 
Surrey Regiment (by kind permiseion of Lieut.-Colonel T. Tully, 
commanding), under the direction of Mr. A. R Spriggs, played a 
few more selections of popular music while the people perambu- 
lated around the newly-laid stone, and then betook themselves 
into the refreshment tente, where ample food and drink was pro- 
vided, and even tables and chairs to enable them to enjoy the 
same in peace and comfort. Ia fact, everything, from the sub- 
stantial scaffoldings, the large marquees, the band, down to the 
programme with ite cost-of-arme, was on the mosd lavish scale— 
probably in anticipation of the future profits of the undertaking. 


BRISTOU ELECTRICITY ACCOUNTS. 


REVENUE AOCOUNT. 


Dr. Generation of Electricity. £ s.d. 
Coal or other fuel.................. ... -.. £6,230 10 6 
Oil, waste, water, and engine-room 
Stores ees. 511 4 8 
Wages at generating station.. ... 2,190 9 1 
Repairs and maintenance 1,090 3 10 
— — 10,022 8 1 
Distribution of Eleotricity. 
Wages to linesmen, eto - 647 13 10 
Repairs, etc., of mains .................. 
Repairs, etc., of transformers, etc... 
Repairs, etc., of apparatus at dis. 
tributing stabions................... — 
Sundries. sascun nn anes 
, Public Lamps. 
Attending and repairs ................ . 1,08 6 11 
Carbons and renewals of lamps. ... 333 14 8 
Sundries Toe c AEA Os Ce EESE] 21 19 0 


1,342 4 7 


1,42 0 7 


THE ELECTRICAL ENGINEER, AUGUST 24, 1900. 287 


Rente, Rates, and Taxes, 
Rents payable m.. ase sas . 
Rates and taxes ... . . . . 1,319 10 7 


Management Expenses. 
Salaries—Engineer's deperbment..... 1 186 11 10 
Secretary and clerical staff 809 


eee eowecece ce 


Stationery and printing... .......... 179 6 11 
General establishment charges. .... 464 13 6 or 
— — 2.639 15 5 
Law expenses . . € e u 30118 5 
Special Charges. 
Insurance and guarantee premiums 179 5 11 
vassing for new customers ....... R 216 6 
Interest on deposite by customers ... 6 8 0 
Compensation for damages 3 0 2 
Testing machinery; mains, etc. ....... k 44 1 0 
Gratuity to wife of H. Mayne 
(reservist) ) ER — Sass 612 0 
Gratuity to wife of W. Coleman 
(deceased) . . e 20 0 0 
Expenses re accident to H. J. Arnel 2 3 0 
Expenses re Queen's visit illumina- 
tons . sas TION - 6 8 4 
Expenses re negotiations for sites for 
Salary station 5 T 59 2 10 
. eto, o c inspector 
appointed by the Court of Sum- 
mary Jurisdiction ......—.—....—.—. 108 0 7 
— —— 443 18 4 
Total expenditure...................... faves VES eine aa RUE . 17,962 1 0 
Carried to net revenue acoound.........-cccccscsseccecce . 13,755 13 2 
£31,717 14 2 
Cr. E ad. 
Sale of current per meter, less discounts ....... -... 23193 16 7 
Rental of meters. „ 8 1118 2 11 
Rental of motors, less depreciation ................... EN 19 5 3 
Less bad debts . . . eere . 24 17 2 
24800 7 7 
Pablic lighting, £5,630. 10s. 2d.; attendance and 
carbons for same, £1,442, Os. 7d. 9? 69060980909 8 8 Ot omeo 00 7,072 10 9 
r , qu E LUE 48 6 
Improvere' premiume . . . 171 10 0 
Sale of incandescent lamps. . . . 86 14 5 
Fees for insulation tests. . . eren 10 10 0 
Surplus lands — rents roceivable . . . 33 7 4 
Charging batteries... . 9 4 3 
Work on consumers premises . 11 18 3 
Profit on sales of material . 11 3 1 


£31,717 14 2 
GENERAL BALANCE-SHEET, 


Dr. Liabilities. E ad. 
Capital account—amount received. .. .. 228730 0 0 
Sundry creditors ....... . e —Ü 9,565 3 11 
Deposits by customers as security ..................... 257 0 0 

ce at credit of net revenue accounnb - 3,002 3 9 
Ditto redemption account esset e Cavri pela us 1190 0 0 
Ditto reserve fund account ..................«. N - 5,000 0 0 
Ditto depreciation account .......... „ 2,024 17 7 
Ditto suspense account. e e m 283 15 11 
Amount overdrawn at bank, £14,064. Os. lld.; 

less cash in hand, £793. 17s. 5d. ...... e 13,270 3 6 

£263,383 4 8 

Cr. Assets. E s.d. 
Capital account—amount expended for works .... 252,588 7 2 
Stores on hand: coal, £342, 18s.; oils, waste, etc., 

£36. Os. 6d.; general, £527. 15a. 6d........ — . 906 14 0 
Sundry debtors for current, £8,019. 128. 10d. ; 

other debtors, £1,868. 10s, 8d. ....... . 9,888 3 6 

l £263,383 4 8 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETO. 
Quantity generated in B. T. unite .......... UDIN ~ 2,384,404 
Quantity A privat lampe ....... e 230,670) 1.812.511 

sold Private consumers by meter 1,330,670 pcd 
Quantity ueed on works ..... CCC 571, 953 
Total quantity accounted for voce e. 2,384,464 

otal maximum supply demanded (kilowatts) .......... à 1,676 

Totel maximum ible demand (kilowatta)............. m 2,733 


PROVISIONAL PATENTS, 1900. 


| Avaust 13. 
14449. Improvements relating to double-polo, three-way, and 
. Similar electrical switches. Ernest) Edward Bartlett, 
10, St. George's crescent, Liverpool. 
14450. Improvements relating to electrical controlling and 
regulating switches. Ernest Edward Bartlett, 10, St. 
George's-crescent, Liverpool. 


14794. Improvements in apparatus 


14458. Improvements in telegraphic relays, Charles. Edwin 


Wileon, 24, Southampton - buildings, 


Chancery - lane, 
London. (Complete specification.) 


1,766 15 7 | 14463. Improvements in apparatus for electrolysis. Paul 


Schoop, Birkbeck Bank-chambers, 
ings, Chanoery-lane, London. 
14488. A method of electrically reversing the direction of 
elevators driven by electricity. Reginald Haddan, 
18, Buckingham-street, Strand, London. (A. Sbigler, 


Southampton-build- 


Italy.) 
AVGUST 14, 

14495. Improvements in or connected with automatically 
opened switches. Thomas Hesketh, Belvedere, Cheriton- 
road, Folkestone. 

14506. Improvements in and relating to dynamo-electric 
machinery. Alfred George Brookes, 55, Chance -lane, 
London. (Charles Leonard Cotton, United States.) 
‘Complete specification.) 

14550. Improvements relating te the insulation of electric 
conductors, Henry Harris Lake, 45, Southampton- 
buildings, Chancery-lane, London. (Nikola Teala, United 
States.) (Complete specification.) 

14558. Improvements in conduits for electric conductors, 
Water, or the like. Hosea Tugby, 47, Lincoln's. inn- 
fielde, London. 

14557. Improvements in or relating to conduits for electric 
conduetors. John James Bate, 6, Lord-street, Liverpool. 

14558. Improvements relating te the transmission and 
receiving of telographio signals. Georg Friedrich 
Rudolf Blochmann, 45, Southampton-buildinga, Chancery- 
lane, London. 

14568. Improvements in toll-collecting machines for telo- 
phones, Reginald Haddan, 18, Buckingham - street, 
Strand, London. (The American Toll Telephone Com. 
pany, United States.) (Complete specification.) 

14588, Improvements in and connected with electric furnaces, 
Ramon Chaverria-Contardo, 55, Chancery-lane, London. 
(Complete specification. ) 


AvGUST 15. 


14608. Imprevements in electricity meters Sydney Holmwood 
Holden and Chamberlain and Hookham, Limited, 4, New 
Bartholomew-street, Birmingham. 

14633. Au improved system of electric lighting and apparatas 
or devices therefor. Pierre Lapertot, Gilbert Villard, 
and Laurent Pignaud, 6, Lord-atreet, Liverpool. 

14637. Improvoments in and connected with apparatus for 
punching strips of paper and like material suitable 
for use in telegraphic transmitters and for like 
purposes, the same beiug particularly adaptod for 
the preparation of telegraphic messages for auto- 
matic transmission over single or duplexod circuits, 
which may be received in Morse or other telegraphic 
codes or type-printed characters arranged in page 
form. William Lloyd Wise, 46, Lincoln's.inn flelde, 
London (Charles Luman Buckingham, United States.) 
(Com)-luiu epecification. ) 


AvucvusT 16, 
14684. Improvements in or oonuected with incandescent 
electric lamps. Herbert Edmund Moul, 8, Hythe-road, 
Willesden Junction, London. 


14691. Improvements connected with electric primary batteries 
for traction purpose. Samuel William Maquay and 
Theodore Gervase Chambers, 55, Chancery-lane, London, 

14704, Improvements in transmitters for electrical waves or 
the like apparatus. Carl Gustaf Georg Braunerhjelm, 
322, High Holborn, London. (Date applied for under 
Patents, etc., Act, 1883, Sec. 103, Jan. 26, 1900, being 
date of application in Sweden.) | 

14712. Improvements in apparatus for recording, reproduoing, 
and transmitting sounds. George Edward Gouraud and 
Horace Leonard Short, Clun House, Surrey-street, Strand, 
London. 

14715. Improvements in and relating to thermo-eloctrio 
apparatus. William Edward Evans, 27, Chancery-lane, 
London. (La Société Ginestes eb Cie., France.) 

14723. Improvements in magnetic cut-out apparatus. Leonard 
Andrews, 46, Lincoln’s-inn-fields, London. 


Avaust 17. 


14743, Improvements in electric out-outs and the like, 
Herbert Fitzroy Clayton, Union Works, Huddersfield, 
(Complete specification.) 

14759. Improvements in electric traction. Edward Henry 
Tyler and Arnold Greaves Hansard, 15, Kirkatall-road, 
Streatham Hill, London. 

for use in wireless 

telegraphy. Thomas James Bowlker, 37, Chancery- 

lane, London. 
Aveust 18. 


14841. Improvements in means and apparatus for tele. 
graphing and controlling various mechanisms from 
& distance without wire or other liko connections, 
James Tarbotton Armstrong and Axel Orling, 40, Vartry- 
road, South Tottenham, London. 
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14798. An attachment to osiling roses for raising and lowering 
central-hole weights or fixing electrical fittings. 
Robert Walter Braham, 54, Farringdon-road, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published on Sept. 8. 


1899. 

16569, Accumulator electrodes. Katz. 

16926. Electric measuring and indicating apparatus. Darwin, 
Griffitbs, and Whetham. 

17504. Means and apparatus for recording the deflections of 
peinters, magaetio needles, coils, and the like, and 
the fluctuations of electric currents, and for utilising 
such deflections or fluctuations to actuate or control 
various other mechanisms or apparatus. Goddin. 

17598. Transmission dynamometers or torque indicators. 
Morgan. 

18365, Central battery telephone exchange systems. Aitken. 

18043. Amalgamation and coating of metals or alloys of 
metals with metals or alloys of metals by the aid 
of electricity and apparatus therefor. Frederick Foss 
(executor of the late Frederick Hall Snyder). 

20544. Electric bel], Bowman. 

90751. Device for steering electrically. driven motercars. 
Andreas. 

21720, Switches for electric light. 

22102. Electric cables. Buchanan. 

93109, Contact breakers especially applicable to induction 
coils. Weissmann and Wydts. (Date applied for under 
International Convention, April 25, 1889.) 

$3501. Vacuum - tube lighting. Wise. (Moore Electrical 
Company.) 


Bell and Berry. 


1900. 
$46, Automatic electric switohes or out-outs. Headley. 
2999. Electro)ysers. Chapman and Batt. 
5755. Manufacture of electrical insulating material Jung, 

Brecher, and Kittel. 

0479. Electric accumulator plate. Ribbe. 
7106, Electric railways on a surface-contact system. Murphy. 

9110. Contact pieces for transmitting the current from the 
fixed base to the revolving or swinging top of 
electric searchlight projectors. Paul. (Paul.) 

11026. Cord grips for electric light fittings. Lundberg and 
Lundberg. 

11972. Means of and apparatus for preventing the premature 
starting of electric motors or the like used in ocon- 
nection with eleotric lifts. Hofbauer. 

11499. Electromagnet of high attractivo force. Vogeleang and 
Lindenstruth. 

11659. Electric cut-ont plug. Haase and Röder. 

11797. Regulating devices for alternating electric current 


circuits. British Thomson-Houston Company, Limited. 
(Thomeon.) 


11916. Trolleys for electric railways or tramways. 

11991. Rheoatats for electric motors. 
Company, Limited. (Hall.) 

12971. Electric switches. Bruce. 


Tomb. 
British Thomson- Houston 


TRAFFIC RETURNS. 


Returns for Increase Total receipts for 
Line. week half-year. 
Ending ,1900. p decrease. 1900. , 1899. 
£ £ £ £ £ 
Aberdeen Corp'rat'n| Aug. 11 | 804| 767 + 37 | 7,738 | 6,881 
Birmingham Tram- c 
ways Co. „ 18 4,475 4,175 + 300 142.311 135,084 
Blackburn Corp'rat'n — — — — — — 
Blackpool Corporatn. ,, 16 |l 8011, 357 + 444 15.888 12.464 
Blackpool - Fleet vwood ,, 18 1, 97301, 919 + 549, 760 | 9,900 
Bradford City Trame „, 19 516] 497 + 19 10,019 | 8,222 
Bristol Tramwayse Co.] „„ 17 3, 605 3,485 + 120 — — 
Peru: London Ry. ,, 18 4,579 — —  |13,9944e| — 
& South Loudon} „, 19 1.534 1,080 + 454 10,535 | 6,769 
Go E. T. and L. Co. ,, 16 576| 533 + 43 13.288 11,997 
Dover Tramways ..| „, 18 354| 322 . 32 6.510 6,141 
Dublin U. T., elec. care „, 17 4. 3201. 3160 ＋ 3,004 — — 
Dublin Z. D. Elecbric| ,, 17 l, 36 11.157 + 204 — ue 
falle Corporation „ 18 |9,788|9,212) + 576 — 
baad aha „ 19]1,036] 804) + 232 15,091 12,251 
'n E. . — — a| — 
Leo Corporat’n| „ 1158, 7799,07 293 241,164 214,371 
Liverpool Overhead ,, 19 1,818 1,695 + 123 |12,193c/11,762 
Sheffield ration| ,, 19 2,640 — — — 
South Staffordshire) — —|-| - — — 


* Bince April 1. 3 Partly electrical. c Since Jan. 1. d Since July 5, 


e From July 30. 


COMPANIES’ STOCK AND SHARE LIST. 


5 and Industrial.— 
Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 


2 Insulated Wire, Ord., 1-40, (o a» oe ae ae = =o -— É — 

40, 001.100, 0000. (Lt a 

—— 6 per cent. Cum. Pret., 1-37,500 - a. as xn qui qua an B .. 
— D per cent. Mortgage Deben 53 - 100 
British Electric Works, omg 900 biù „ À æ 
— § cent. Cum, Pref „1.50 ecc 566% TEETE) 1 an 
a cent. First Mortgage Debentures ........ 108 
British W ouse Elec. and Manuf.,6 per cent. Pref... 6 
rush Electrical Engineering, Ordinary „„ 25 
— Nou. Cam., 6 per cont. Brot. MUR (és da ented ee $ . 
per cent. De ture Stock Co (Q6 (9 „„ OW ^6 ee m o a 100 ee 

per cook tnd Debeatare — 100 . 

— Oat n: Doebentures «„ m - 
Ec 72 5 Nl 33 : - 
an 9 9 (9 GS 90 50 me ene 0 © oo GD ow ap $ Q GD ORO O O (nO c ap em 

6 oent. Debentures eo mo am 9 9 „ „ eo qe -— an 

Bison and Swan United, Ordinary 2. f/” 8 a 
6 per cent. Debentures .. .. .» e. -e ne a a as ~e =e co ne 6 — 
4 per cent. Deb, 8 M 100 

tiara, Grace. 70 piot. pd. F as 

D a» e me c on (EELE OO OH 06 om 9060900€9 0 9 OF an 
. E AP 
X eu erp. 1st Mort. Deb......  — = ~ o æ 100 ~ 

W. T. H Telegraph W A 3 - d - 
TE FFF 2 

India Rubber, Gutta Percha, and Telegraph Works . 10 
A De ptures —U—— ꝶ:f—g[ —é——ẽæl mooo — -. 100 ane 

Telegraph traction and Maintenance .. ... =. =e = — àm 1$ - 

Telegraph LS EJ as «e eae © s 6 =» 

—— § per cent. Cum. Fre... e b 
Willans and Robinson, Ordinary, 1-80,000 ......—......-. b .. 
— — per cent. Cum. Pref., 80,00 001-60,000 denne UP UE VE 6 — 
—— 4} per cent. First Mortgage Debenture Stock, Red. 100 .. 
Electric Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,201-101,200 .. 1 
Bournemouth and Poole, Ordinary ................ e „ 10 .. 
— per cen Cum. „% % %% „ „% „% % %% „%„% „ „ % „ „6% 10 oe 
Brompton and Kensington, AIJ i. sve o eoo so - Bw 
—— 7 per cent. Preferon TX Ó m 
Calcutta Electric Supply € Corp., Ordinary, ‘Nos. 1 -30,000.. 6 . 
Caring Cross and Strand. —— a 'O.-i6% 
— per cent. Cum. Pref. an „% € „ e 0.9 OO „ 9.0 95 6 =e 
Ohelsea ectricity Supply — —— — ees v De 
——— dd cent. bentures * an ma 65 wo GD us 9259 Cam 2099 100 an 
Olty of Lon on, 2060820808 8e OG . 9 9 6-85 2048 „ oe 10 ee 
——— 6 per t. Cumulative Pref. „ oo oa 00 09 00 we € „ oes 10 es 
— § cent. Debenture Stock ~ 100 .. 
County of London and Brash Provincia, Ordinary .. scopes 10 as 
——— 6 per cent. Cum. 10 æ 
— — per cen cent: Debentures Prov. Certs. All pd. Rd. — — 

Edmundsons’ Electricity on, Ordinary, 1-17,400.. 65 

4} per cent. First Mort. Deb. .................... 100 
dderminster and Dist. Blec. Lighting and Traction, Pref. 10 

London Blectrio, Ordinary ............—--—. — 8 ea "— ue 
6 per cent. Pref. 6 — 
4 per cont. lat Mortgage ‘Debenture Stock, Red. .. 10 EN 

Metropo:itan, Ordin ee x sre Pi VE — 

per cent. M Debentare Stock .... 100 ss 
Por cent. Mortgage Debenture, Nl. 100 

Eb a Lighting eo LÀ mee Gus zi ae 
— shares 90626 00 960 6.0 (B OF De O0 eS „„ „ „ 0 „„ 9 0 (D HOO [ d A * 

Oxford Electric, Ordinary, 1-96 and 407-10,810 ..........-- B .. 

River Plate Electric Light and Traction, Deb. .... ......-. 10 .. 

. Company of Montreal $100 .. 

cent. t Shares Mortgage Debentures $100 .. 
Satanei arketa Electrio Supply, Ltd., Ord., 1-12,000 .. 6 .. 
4 Ionon, cent. Debenture Btoo-obckonn 00 .. 

South Lo Ordivary w€e.e2s5069e0«0000920006008009002€9 (EE E] 8 eae 

84. James and Pall Mall, Ordinary, 101-20,080 - <i ieee UO ay 
J per cent. Pr.... — 5 .. 

Westm Inster, Ordinary M D mA 6.008 66 "^9 OH 0408 eeaenaaeecevnersed 6 «e 

— DO 001-100,487 ee€e2090099 480090 000 en 2) as 
Electric Railways.— ; 
Central London, Ording Iac Secs wm 10 w 
—— Pref, Half-8 Share «4 l⁵k * is 
Oity and ty and Bouth London, Consolidated Ordinary . - 110 << 
arp c cc anenscceasccascean esee EE 

—— 4 per cent. Debenture Stock 100 = 
5 per cent. ed acre a) ˙ ²˙· y er vedo es wee 100 

Ove head, 5 M om eee ee as GS a 100 ok 

Liverpool et hogy 0 0 0 0% % % % 6 6 „%% 0 Cos os e» — eun 

Waterloo and City, Ordinary .......... <- = = = = a ou an =o 100 . 

Electric 55 
n and 5 Tram road m s 
British ian Columbia Electric Railway Co., 5 per cent. Pref. .. 10 
on, Maer y $4 poe eae s VA RAV Ra „ 10 .. 
IU M^ 0 per cent. Om. Pf. 80 „„ 10 .. 
—— 5 per cent. upon W Stock e im 100 € 
B. Ayres & Belgrano Tram "A'"6 per cent. Cm. Pt, 140,000 6 .. 
“p” 6 per cent. „ Pt. "9 1-27,500 e008 %% % % % ¶ G8 nanao 5 ee 
— 6 per cent. Deb. Stock, 2 6 %% %% % % „0 ITI 100 e. 
Prov. Cert., all pald 66 %% OHHH SHH „%%% %%% „% % „%%% f2 — es 

Isle of Man Electric "Power, 6 per cent. Pref., 1- 8 82 

Kidderminster and District Lighting and Traction, Pref... 10 

New General Traction, Ordinar . 5 — 
6 per oent. Cum. Pref. 6 % % ¶ũ⁰ũꝙ % ee vege 6 en 

Oldham, Aston, and Hyde Tramway, “Ordinary A 10 
— D cent. Cum . Pref. e€090906090900*900900000000€0.8 99 10 ee 

Potteries ectric Traction, Ordinary, 26,667-40,000 —... 10 ~ 

— b per bent. Cum; Pref., 1-20,000 .. .. nesese oos. eo — 0 — 
Telephones.— 

National NN Ording. 6 = 
6 per cent. Cum. First Fre 10 . 
€ per cont. Gum. 5 „ || ae 

Oriental one and Oompany e l ~ 


Amount Price last 
paid. Tuesday. 


i 
114. 
uu 
6 1/16-6 8/16 
98-108 


snd tone 
97-99 
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NOTES. 


. South-Western Polytechnic. We are informed that 
Mr. William Henry Eccles, B.Sc., and Mr. Charles Frederick 
Smith, Whitworth scholar, have been respectively appointed 
to the posts of senior demonstrator of physics and senior 
demonstrator of electrical engineering at the South-Western 
Polytechnic, Chelsea. 

Electrical Treatment.—It is gravely announced by 
the Scientific American that an ostrich in the Cincinnati 
Zoological Gardens is undergoing treatment by electricity 
for paralysis. Under this treatment the bird has been able 
to swing first one leg and then the other. We trust that a 
continuation of the treatment will not induce the ostrich 
to attempt the hazardous procedure of swinging both legs 
at the same time. 

The Associated Chambers of Commerce.— The 
gathering of the representatives of the Associated Chambers 
of Commerce in Paris will commence on Sept. 5, and will 
in this way clash with the meeting of the British Associa- 
tion at Bradford. It is hoped that nearly 500 representatives 
will proceed to France, where a series of festivities and a 
_ little business has been arranged. In the notes in the daily 
Press great stress is laid on the wonderful dinner which is 
to take place. l 

American Institute of Electrical Engineers.— 
We have received a copy of the June and July number of 
the Transactions of the American Institute of Electrical 
Engineers. The volume contains an illustrated paper by 
Dr. F. A. C. Perrine on “The Use of Aluminium Wire 


and Some Constants for Transmission Lines," and the dis- 


cussion in New York and Chicago of the paper by Mr. 
Sachs on The Evolution of Safe and Accurate Fuse 
Protective Devices.” 

Destruction of Aluminium Works.—We are sorry 
to note that during a tornado recently, the Pittsburgh 
Reduction Company’s aluminium works were almost entirely 
destroyed. The loss amounts to some £20,000, and the 
works must be closed for a very considerable period. The 
engineer of the works was caught by the falling walls and 
was very seriously injured. The company’s works were 
situated on the banks of the Alleghany River, and covered 
& apace of some 10 acres. 

Calcutta Trams.—We are pleased to note that 


contract in India—namely, that for the electrical equip- 
ment of the Calcutta tramways for the sum of £70,000. 
The Bill for these Calcutta tramways has passed through 
the Bengal Legislative Council, and the company’s tramway 
engineer has been in Calcutta for some time. These things, 
taken together, seem to point to the early construction of 
the tramways, and a speedy disappearance of the horse 
from the tramway tracks. 

Personal.—Mr. Dunn, the superintendent of telegraphs 
of the Caledonian Railway for the past 33 years, has, we 
learn, intimated his resignation to the directors of the com- 
pany. Mr. Dunn's retirement takes effect at the end of 
October. He has had a long connection with telegraphy, 
and is one of the oldest telegraph officers in the United 
Kingdom, and one of the few original members of the 
Institution of Electrical Engineers, He was also presi- 
dent of the conference of the Railway Telegraph Super- 
intendents and Engineers in 1889. 

Indian Electricity.—It is somewhat disappointing to 
learn that the report which Mr. J. W. Meares was some 
time since commissioned to prepare as to the feasibility of 
a scheme of electric lighting by water power for Simla will 
not be presented for a considerable time yet. One gathers 


as the alteration it caused to liquids and solids. 
use of measurements based on this principle is on the 


platinum wire. 


from information received as to the district that a really 


useful acheme is quite possible. It is also interesting to 
learn that the Viceregal Lodge at Simla has had an electric 
installation placed in it, the plant consisting of three 
Siemens-Willans direct-coupled sets, with also a battery 
of Tudor accumulators. 


Paris Congresses. — Our contemporary La Mois 
Scientifique et Industrie is distinguishing itself in its report 


of the congresses being held in the Paris Exhibition. Thus 
in the second part of the volume, which has just reached 
us, we find a number of valuable abstracts of the com- 
‘munications read before the Physical Congress at the 
beginning of the present month. These abstracts are quite 


as, if not more, useful to the scientific man as the 


full papers, which would be too cumbersome if collected 


together. The rest of our notes in this issue referring to 
the congress are translated and condensed from the above 
contemporary. 

The Ocolusion of Gases.—Prof. J. L. Howe in his 


address to the American Association for the Advancement 
of Science discussed the present knowledge of the phenomena 


of the occlusion of gases by metals. It is curious that, 
while the fact that platinum absorbed hydrogen and that 


it would cause the ignition of the stream of that gas was 
discovered in 1823, little is known at the present time of 


the way in which this occlusion takes place. The author 
showed that other members of the eighth group of metals 


had similar properties to a certain degree, and lamented 
that more was not known of the phenomena in question. 


Prof. Howe had no new facts to add to his historical résumé. 
A Valuable Patent.—It ie interesting to learn that 


the German Government has just paid some £100,000 to 
the Strowger. Automatic Telephone Exchange of Chicago 


for the patents and rights to manufacture and use the 


automatic switch which the company owned. The deal 


has not taken place without due consideration by the 


German, as a trial was made of it in the earlier part of 


the year, and £30,000 was paid at that time. The contract 
at that time was for a 200-instrument exchange to be used 


by the Government for six months, and if considered satis- 
factory at the end of that time a farther £10,000 was to 


be paid. The installation, as well as another which was 
fitted later, has proved a success, and payment has been 


made as above recorded. 
Messers. Dick, Kerr, and Co. have secured yet another | 


The Progress of Pyrometry.—Mr. C. Barus pre- 
sented a report to the International Congress of Physics 


on the 6th inst. on the above subject. In it he reviewed 


the various systems of measuring high temperatures, such 
The 


increase. Other methods, such as the determination of 
temperature by melting points, by ebullition, and by the 
specific heat of metals, were described ; as was also a gas 


thermometer, which he also states gives very good results. 
The most accurate method, however, is that devised by - 
. Measre. Callender and Griffiths for ascertaining tempera- 


ture by means of the variation of the resistance of a 
The method is well known to our readere, 
and we are pleased to see the value of it adopted by tho 
International Congress. | 


The Nernst Lamp.—The Nernst lamps have at lat 
made an appearance in the Paris Exhibition, but, as with 
the Marconi telegraph at the British Association at Dover 
last year, they have been left in charge of an untechnical 
man. This procedure, of course, has an advantage from 
the ownera’ point of view, in that they wish to give the 
public a good idea of the system, but no technical details 
concerning the same. The lamps on view gave a good 
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light, just as those sent to England some 18 months ago 
and exhibited by Mr. Swinburne did. The visitor to the 
Exhibition is, however, given no chance of ascertaining 
what current they take, and has to believe the statement of 
the untechnical attendant as to the watts per candle-power. 
Thus, while the exhibit is exceedingly interesting in 
experiments on the lighting up of these lamps, it gives no 
indication that & commercial stage has been reached in. the 
manufacture of them. 

Tramway Obstructien.—The electric tramways at 
Sunderland have now been running for a fortnight or so, 
and have been subjected to the usual obstruction from 
idiots in the roadway. Unfortunately, one of the obstructors 
who might have caused a serious accident has not yet been 
discovered, although a considerable reward has been offered 
for information which would lead to his detection. The 
obstruction referred to was the placing of a heavy railway 
chair across one of the metals, which might have wrecked 
an electric car. We are pleased to see that the more usual 
cases of obstruction are being brought before the police 
court, and that heavy fines are being imposed against those 
drivers who refuse to draw to one sido to allow the tramcars 
to pass. A few fines such as have been inflicted will soon 
convince the owners of the cars that they have not the sole 
right to the roadway, nor can they obstruct the general 
public, as they seem to think they may do. 

The Marceni Telegraph.—It is stated by the daily 
Preas that the Marconi system of telegraphy is to be 
extensively used on board the ships of the British navy, 
in consequence of the fact that it proved more successful 
than a rival system against which it was tried. The exact 
purpose for which the navy are to use the system is not 
atated in the daily Press, nor is mention made of the 
number of equipments which will be required. We trust 
that the news is authentic, and that it will console the 
company for the harsh treatment which they claim to be 
receiving from the Postmaster-General. The directors, 
after puffing the system for years as the Marconi wireless 
telegraph, naturally feel it extremely hard that the Govern- 
ment should look upon it as a system of telegraphing at 
all. An agitation is being organised by the Dover Chamber 
of Commerce to get the signalling arrangements between 
the East Goodwin lightship and. the shore reinstated. 

Bruges Harbour Construction.—It is stated that 
in the great works which are now going on in order to 
make Bruges a good port electricity plays an important 
part, all the machinery and apparatus being operated by its 
aid. The electrical plant is driven by energy supplied 
from a central station containing three Willans compound 
engines of 500 b.p., driving three dynamos at 500 volts. 
Some 30 motors are used in connection with the various 
machines, amongst which are brickmaking machines, band 
and circular saws, pile drivers, cranes, pamps, ete. The 
application of electricity is not, however, only temporary, 
as when the works are finished the rolling lock gates and 
revolving bridges are also to be worked by motors. The 
brickmaking machines have a daily capacity of from 
160,000 to 200,000, and each is operated independently by 
a motor. Very heavy work is also carried on in the boiler 
shop, and the motors in this case have been found to be 
invaluable. i 
The Specific Heat of Water.—Prof. C. H. Griffiths 
reported to the Physical Congress on the above subject. 
In his report he reviews the work which has been done in 
determining accurately the value of the specific heat of 
water and ite variation with temperature. He concludes 
from various determinations that the following is a fair 
statement of present-day knowledge: If one takes as the 
thermal unit the quantity of heat required to raise 1 grm» 


of water from 15deg. to 16deg. C. as measured on the 
scale of a hydrogen thermometer, then the calorific capacity 
which should be admitted for 1 grm. of water, as an inter- 
national basis, should be 4187 x 107. He also concluded 
that the new experiments which should be accepted for the 
variation of the specific heat of water should be represented 
by the curves resulting from the researches of Barnes. He 
considered that the specific heat of water between Odeg. 
and 100deg. C. might be considered as equal to the value 
defined above. 

Electric Moters v. Gas-Engines.— We learn from 
& Sheffield paper that dear coal is conducing to the increase 
in the number of gas-engines, and that the orders for 
these small gas-engines to replace steam-engines are at the 
present time very numerous. In view of the fact that 
nearly all the gas companies are increasing their rates, we 
would suggest that those people who intend changing over 
should approach their Corporation electricity supply depart 
ment before entering into contracts for gas-engines. We 
know that in certain of the large towns the electric lighting 
committees have not yet reduced their tariffs for the 
energy for use in motors to the point they should do, but 
in the majority of our large towns electric motors on the 
public mains will be found more convenient, more 
economical, and, in most cases, cheaper than gas-engines, 
The space required is very much less, and, as regards noise 
and nuisance, a gas-engine will not be tolerated where once 
a motor has been tried. 

Telephone Opposition in Glasgow.—The National 
Telephone Company evidently intend to make a keen fight 
for the telephone business in Glasgow against the Corpora- 
tion exchanges. They are for this reason introducing 
improvements and new features. One of the improvements 
is naturally the complete metallic circuit, which, of course, 
has to be carried overhead, and which, it is said, will be in 
full working order in a few months time. Of course, we 
do not know whether the few months! will expire before or 
after the real competition commences. Another feature 
being introduced is the use of a single connection for two 
subscribers. This cheapens the cost of the service, but 
with it one subscriber only ean use the line at one time, 
It is proposed that as many as eight individuals should be 
placed on the one wire, in which case it would only cost 
£3 per subscriber per annum. In the notice which appears 
in the local papers no mention is made of the fact that one 
of the eight subscribers could monopolise the wire at an 
important time and prevent the other seven from speaking. 


Electric Tramways and Asphalte Pavements.— 
Various attempts have been made in Germany to devise a 
means whereby the destructive influence exerted by the 
passage of heavy electric tramcars upon asphalte pavements 
may be counteracted. Hitherto these endeavours have 
been without definite result, but much has been said lately 
in praise of a system which is shortly to be subjected to a 
practical test in Berlin. Contrary to ordinary practice, in 
which the tramrails are laid immediately upon a founda- 
tion of concrete, further resting in direct contact with 
the superimposed asphalte, the new method consists in 
laying the rails upon a bed of coarse gravel, and 
running a line of hardwood blocks along either side. 
Experience has taught that ordinary pavements, with 
gravel and stone foundations in place of concrete, offer the 
greatest resistance to the influence of electric cars. It is 
assumed that the gravel or stone allows the rails more play, 
which is advantageous, in that, despite great care in their 
manufacture, it is impossible to ensure exact uniformity 
with the gauge of the cars. The new method is also relied 
upon to reduce the noise caused by the cars running over 
the lines. 
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Air Storage.—It is stated in a communication by 
Messrs. Desgrey and Balthazard to the French Académie 
des Sciences that they have discovered a means of renewing 
air indefinitely. They propose to use the invention in 
divers’ helmets. The process consists merely in the use of 
sodium bioxide, which they state has been found to possess 
the property of absorbing carbonic acid gas in a vitiated 
atmosphere, and throwing off its oxygen in exchange. 
Laboratory experiments have been tried with mice, which 
continued to live under a glass containing a fragment of 
moistened sodium bioxide, while under similar conditions, 
without the latter substance, they died by asphyxia. A 
diving helmet has also been devised of aluminium, coated 
with sodium bioxide, which enabled the wearer to remain 
for several hours in an atmosphere which he could not 
otherwise have breathed. We are inclined to believe that 
the discoverers of this remarkable property in sodium 
bioxide have somewhat hastily jumped at conclusions, 
and are afraid that the diver who took a few hours under 
water on the strength of this discovery would never dive 
again. 

Electric Tree Felling.—We gather from the Electrical 
World that a large elm tree 42in. in diameter was recently 
cut down at Jacksonville, Illinois, by means of an elec- 
trically-heated wire. This tree, which proved to be slightly 
too large for a cross-cut saw which was available, was handed 
over to the electrician of a large public institution in the 
neighbourhood. He used for the purpose a 20ft. length of 
7/1, iron wire, but removed three strands of the wire 
in order to increase the resistance in circuit. This strand, 
then consisting of four wires, was heated up to a dull red 
in the sunlight, and naturally became considerably hotter 
when in the crevice in the tree. The strand was slowly 
drawn backwards and forwards through the tree in order 
to remove the soft charcoal formed, and also to admit air 
to complete combustion. The current used varied from 
120 to 155 amperes, the voltage of the dynamo varying 
from 80 to 115. It took two hours and ten minutes to cut 
down the tree, which had the diameter above mentioned, 
and the operation was watched with great interest by a 
number of the inhabitants. It will be interesting to know 
how much quicker the work would havebeen done if the same 
voltage had been used to drive an electric motor geared on 
to a saw. 

Portsmouth Telephones. —The sub-committee of 
the Portsmouth Corporation which is dealing with the 
telephone question, has received a report from Mr. A. R. 
Bennett that, if subscribers can only to be attracted in 
sufficient numbers, a municipal system could be established 
which would be efficient and remunerative at much cheaper 
rates than are charged by the National Tolephone Company. 
Two schemes were proposed in the report—one for 1,200 
lines to the exchange and one for 2,000. The cost for the 
smaller scheme, with 3500 spare wires, would be £26,000, 
and Mr. Bennett estimates that the standing charges would 
be met when 500 subscribers had been'obtained. A charge 


of £5. 17s. 6d. is suggested for an unrestricted service, or, 


as an alternative, £3. 10s. per annum with 4d. per call in 
addition. Another alternative would be £2.: 10s. per 
year and 1d. per call The Finance Committee, before 
recommending the town to undertake the work, desire to 
know how many people would become subscribers, and are 
asking to spend £150 on circulars and canvassing. Surely 
there can be no doubt that 500 subscribers could be 
obtained in a town like Portemouth for connection with a 


telephone system with such low rates as mentioned above, 


and bence the cost of the canvass must be unnecessary. 
Guard Wires.—The reporters of the accident which 
occurred at Vincennes on Monday have not, we are afraid, 


a clear knowledge to enable them to distinguish between 
telephone, telégraph, and tramway wires. The accident 
occurred through a balloon when ascending from 
Vincennes coming in contact with some overhead wires. 
A short-circuit ensued, which started an arc and ignited 
the fabric of the balloon. A large crowd was watching the 
balloon races, and immediately stampeded, owing to the 
fear that an explosion would take place. In the rush a 
considerable amount of damage was done, and women and 
children were injured. We are not told what happened to 
the aeronaut, who had the presence of mind to open the 
escape valve, but this did not prevent an explosion taking 
place, which set fire to the adjoining houses. We presume 
that if these balloon races are to be encouraged on this 
side of the Channel, we shall have the Board of Trade 
making rules to protect aeronauts from such catastrophes, 
and the cost of protecting them from trolley wires will 
have to be borne by the tramway authorities. From the 
description of the accident we almost fancy that in the case 
of Vincennes the electric light or trolley wire was cross- 
connected to the telephone wires. In any case, we are told 
that the telephones were not in working order the next day. 


. G@uide-Books.—With the development of travel the 
red-backed guide-book is a sure indication by which 
strangers in a district can be detected. Apart from 
the advantages gained from railways, the extension of 
cyclist touring has also done much to open up new 
districts to the general public, and a whole series of 
cyclists’ guide-books are now to be obtained for all 
civilised countries. A new type of guide-book has, 
however, recently been brought out in the States, 
which, it is stated by the Electrical World, will serve 
thousands where the cyclists’ guide-books served hundreds. 
The new departure in question is a trolley guide-book, 
which covers New England and Washington. The idea 
is due to a lady, by name Katherine Abbott. Our 
contemporary adds that “according to Coleridge, the 
road the human being travels winds round the cornfield 
and the hill of vines, but according to Katherine Abbott, 
if you only stick to the route of the trolley car you can 
also see far more of the historic and romantic spots than 
were even contemplated in the philosophy of the old grand 
tour. This is not only true of Boston and of Washington, 
but of New York and Chicago, and will soon be true, we 
hope, of all the great cities of the Old World. There are 
plenty of guide-books, but those which are most needed 
for tbe future must follow the street car lines. 

The Royal Insurance Company. — We have 
received from the above company a supplement to their 
rules for electrical installations in such cases where special 
safeguards have to be observed owing to particular sur- 
roundings. We must do the company the credit of saying 
that these rules appear to us to be reasonable in every case, 
Thus in breweries, distilleries, cold stores, and ice factories 
special stress is laid on keeping the wires free from joints 
and ranning the same on the true distribution system, by 
which all connections are made in distributing boxes. The 
company also advise the use of tell-tale earthed lamps on 
the switchboard, which will give a visible warning of 
leakages on either conductor as they occur. With drapery 
warehouses, etc, the risk of fire from faulty arc lamp 
resistance is provided against. We note that the company 
propose to put pressure on electrical engineers to conform 
to the rules of the associated fire offices by insisting on an 
extra charge if this is not done. We are not quite sure, 
however, that the associated fire offices are right when they 
insist on the absolute enclosure of all motors used in 
factories. In the circular sent to us it states that no 
ventilation is permitted into such mill or factory, but only 


by pipe into the outside air. This means that the enclosed 
type of motor must be made considerably larger than it 
otherwise would be, and there are a number of cases where 
this precaution is not necessary, even in a textile factory, 
for which the rules are evidently meant. The air in the 
mill is not liable to spontaneous combustion or explosion, 
as it so often is in coal mines. 

Electric Lighting Extensions.—There are certain 
areas in all our large towns in which building operations 
are proceeding rapidly, and in which the houses being 
erected are of such a class that their inhabitants are 
practically sure. to be consumers of electrical energy. 
Central-station engineers working electric lighting under- 
takings in such areas are now able to obtain large increases 
of their load, if they only approach the builders of such 
houses in the right spirit. These builders, as a rule, are 
only too pleased to add any attraction to the houses which 
will make them sell more easily. Amongst these attrac- 
tions is the statement that the houses are wired for electric 
lighting, and that the supply can be obtained immediately 
the purchaser takes possession. If this is done, it will be 
found that no gas-pipes will be put in, and hence the 
undertakers are sure of consumers in practically every 
house. This renders the laying of the mains a profitable 
outlay from the first, and also makes the calculation of the 
size of conductors easy, as the load can be predicted with 
almost mathematical accuracy. We know of certain blocks 
of buildings in the London district which are so wired, and 
are sure it will repay all central-station engineers to keep 
thomselves well in touch with the building operations 
going on in their areas. It is absurd to allow at this date 
new houses of a good clasa to be erected and to be supplied 
with gu, because electric lighting mains are not laid near 
thom. If gas is once used, the changing over to electric 
lighting is bound to be delayed on the score of cost and 
the voxed question of decorations being disturbed. 

The International Electrical Congress.—The 
opening of the International Electrical Congress took place 
on Saturday, Aug. 18. Mr. Mougeot, French Under- 
Secretary of State for Post and Telographs, presided, and 
after a brilliant speech declared the congress open. The 
election of the president and vice-presidents was then pro- 
ceeded with. Prof. Mascart had been elected president, 
and on his proposition Lord Kelvin was proclaimed hon. 
president. The vice-presidents were then elected as 
follows: Mesers. Moissan, H. Fontaine, and Gariel, of 
France; Mesars. Kohlrausch and Dorn, of Germany ; ; Prof. 
Eric Gérard, of Belgium; Messrs. Carl Hering and 
Kennelly, of the United States; Sir W. Preece and Prof. 
J. Perry, of Great Britain; Prof. Jullig, of Austria; Mr. 
De Fodor, of Hungary; Prof. Colombo, of Italy; Mr. 
Chatelaiv, of Russia; and Dr. Turrettini, of Switzerland. 
Mr. M. P. Janet was nominated general secretary, Then 
followed the dividing up of the sections. The congress 
appointed the president of each section, and left it to him to 
appoint his own staff. The presidents of the sections are as 
follows: Section 1, dealing with scientific applications and 
measuring instruments, Prof. Violle; Section 2, Messrs. 
Hillairet and H. Fontaine (this section was divided into 
two sub-sections, one dealing with the production of 
electrical energy, its transformation, transmission and dis- 
tribution, and electric traction, and the other dealing with 
electric lighting); Section 3, dealing with eleotro-chemistry, 
Prof. H. Moissan; Section 4, dealing with telegraphy, 
telephony, and their various applications, Mr. Wunschen- 
dorff; and Section 5, dealing with electro opel es Dr. 
d'Arsonval. 


Rapid Communication.—We are now so used to 


te! egraphic communication that any interruption in the 


difficult. 
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‘same is looked upon as a personal hardship by every resder 
‘of a daily paper. 


In no instance has this interruption been 
more felt than in the campaign in China. All the time 
telegraphic communication was maintained between the 
dea coast and Pekin, European nations knew within a fow 
hours the verdict of their representatives in that city as 


to the probability of the spread of the Boxer rising. 


Immediately this wire was interrupted, we were thrown 
back 50 years in our means of obtaining communication. 
Rumours of all kinds then became tranamitted to Europe, 


and, as is always the case, the untrue news vastly exceeded 


in volume any items to which credence could be given. 
This state of affairs reminds us of what our forefathers 
had to submit to in times of war, when it took weeks 


instead of minutes for the news of victory or defeat to 


reach London. We trust that the uncertainty of the last 


few months in obtaining news from the representatives of 


Britain and of other nations in Pekin, will remind all con- 
cerned of the disastrous state of affairs which would result 
from a war with this country in which cable communication 
with our Colonies was interrapted. This reminder should 
be quite sufficient to lead to the establishment of all-British 
cables to our various Colonies and dependencies. In the laying 
of these cables great care should be taken that the routes 
should not be known to any outside the Government, 30 
that the work of interrupting them would be rendered 
It would, of course, be rather difficult to keep 
the general lines absolutely secret, but it would be well 
worth a considerable extra expense to prevent the position 
of the cable being known within 100 miles, even if it 
became necessary to dispatch bogus cable ships or even to 
lay lengths of dummy cable. 


The British Association.—The Bradford meeting 
of the British Association, although it does not open until 
Wednesday next, seems, from all appearances, to merit 
success. Thus the local committees have organised early, 
and from certain hints we gather that they have taken 
steps to avoid the great defects of the Dover meeting. It 
will be remembered that at Dover the accommodation was 
limited, and that speculative individuals secured this 
limited accommodation with the idea of making large 
profits out of the members attending the meeting. The 
natural outcome was that the members did not pay. the 
price demanded, and the meeting suffered for lack of 
attendance. At Bradford the local committee have even 
organised the hotel accommodation, with, we trust, advan- 
tegeous results. The reception rooms, which are situated 
at the grammar school, will be opened on Monday next 
from 2 p.m. to 6 p.m., and on the succeeding weekdays 
from 8 a.m. to 6 p.m. On Sunday, Sept. 9, the rooms will 
be open from 9 to 10.50 in the morning and 2 to 5 in the 
afternoon. Most of the clubs in Bradford will keep open 
house to the members of the association, while the Bradford, 
the Ilkley, and Ravenscliffe golf clubs will do likewise. 
The social functions of the meeting are the following: 
On Thursday, Sept. 6, a conversazione by the Mayor and 
Mayoress in the St. George's Hall, preceded by a reception by 
the local committee in the municipal technical college from 
5.50 to 6 p.m. On Friday the local committee have 
organised a smoking concert. In the next week, on the 
Tuesday, the Mayor and Corporation give a soirée in St. 
George's Hall, and there will bea full-dress concert inthesame 
place the next evening. The garden parties and excursions 
are too numerous to mention in our columns. A repre- 
sentative list of works in the district is given as being open 
for inspection, amongst which are¢he Corporation electricity 
works, where Mr. R. A. Chattock will be pleased to welcome 
visitors. The destructor works of the Corporation will 
also be open for inspection, under the supervision of Mr. 
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McTaggart, the engineer. We gave in our last issue a list 
of the papers to be read in Section B, from which it will be 
seen that the business side of the meeting is in good hands. 


- Electric Waves.—The following is an abstract of a 
paper read by Messrs. Blondlot and Gutton before the 
International Congress of Physics and Electricity at Paris 
this month. The subject of the paper is the rate of 
diffusion of electric waves. In the paper the authors give 


particulars of various experiments which they did to deter- 


mine this rate. After the attempts of Hertz and Lecher, 
Mr. Blondlot bas found the rate of diffusion. The length 
of the waves of 4 sounder is connected with its tune of 
vibration and with its velocity by the equation x- V T. 
The length of the wave, A, he determined experimentally 
by placing the sounder between two wires, along which he 
diffused the waves, and by measuring the width of the 
wave at the bottom. The period, T, he obtained from 
Lord Kelvin's equation, - 21 JL OC; 
measured and the self-induction calculated. In continua- 
tion, Mr. Blondlot has measured the rate of diffusion 
of an electrical impulse of short duration by a method 
which is independent of theory. He measures the time 
taken for it to travel along a copper wire of great 
length. Experiments conducted on a different principle 
have been mado in America, firat by Messrs. Trowbridge 
and Diane, and then by Mr. Clarence Saunders. These 
acientists measured the length of the wave of electric 
oscillations which travelled along two parallel copper 
wires, and obtained the corresponding period by photo- 
graphing the reflection of the spark in a revolving mirror. 
The equation A=V T gives the velocity. Finally, Mr. 
MacLean has measured the rate of diffusion of tho waves 
in air. He measured the length of the waves given off by 
an exciter and reflected back by a metallic mirror, and then 
determined the period by photographing an oscillating 
spark. The figures given by these three different experi- 
ments agree very well, and are similar to the figures for 
measuring the velocity of light or the coefficient of trans- 
formation of the unite. 

Electro-Synthesis —The following is an m of 
& paper by Mr. O. Dony-Hénault which appeared in tho 
Zeitschrift fuer Elektrochemie. The abstract appears in 
Science Abstracts for August, and reads as follows: “In 
the electro-synthesis of organic compounds two classes 


of reactions are to be distinguished—those in which the | 


compound is formed by the inter-action of the ions, as 
in the formation of ethane by the electrolysis of acetic 
acid, and those in which the liberated ions act on a 
non-electrolyte in the vicinity of one of the electrodes, 
as in the reduction of nitroberzene to aniline. This 
paper is the firat of a series in which it is proposed to 
study reactions of the second class more systematically 
than bas hitherto been done. Stress is laid on the 
importance of asccrtaining the exact experimental con- 
ditions favourable to each synthesis, and the E.M F. at 
the working electrode is considered to be of more value 
than the current density as a measure of tle chemical 
action of the ions. Every organic compound capable of 
entering into reaction with the liberated ions acts as a 
depolariser, and the requisite condition for the decrease 
of potential is that the reaction shall take place with 
loss of free energy. Thus the electrolytic decomposition 
point for chlorine ions in normal hydrochloric acid is 
1:31 volts (compared with hydrogen), whilst in the 
presence of phenol tho required E M.F. is reduced to 
09 volt. Accordingly, as some preliminary experimenta 
have already indicated, the quantitative conversion of 
phenol irto one or more chlorine derivatives should be 
made possible by. careful regulation of the E. M. F. Similar 


the capacity is 
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observations apply to the preparation of bromine deriva- 
tives of phenol. A series of. experiments, described in 
detail in the paper, has been carried out on the electrolysis 
of dilute sulphuric acid in the presence of methyl and 
ethyl alcohols. The results show that by keeping the 
anode potential between 1:5 and 166 volts throughout 
the electrolysis a quantitative conversion of ethyl alcohol 
into aldehyde is effected ; with higher potentials the yield 
of aldehyde diminishes, and acetic acid and ethyl hydrogen 
sulphate are formed. In the case of methyl alcohol the 
author confirms Renard’s observation that formaldehyde is 
not produced, the primary oxidation product being. pro- 
bably methylal The paper concludes with some remarks 
on the analogy between chemical and electrochemical 
modes of oxidation, and it is shown that the limited 
oxidation of alcohol to aldehyde can he effected chemically 
by means of cupric oxide or lead peroxide in alkaline 
solution." 


Illumination.—Dr. Louis Bell still continues his Tii 
of articles on the elements of illumination in the Electrical 
World. In his eighth article he deals with the distribution 
of lights for interior illumination, and with the actnal 
illumination in candle-power per square foot which it is 
necessary to obtain. The author gives formuls for these 
principles, introducing the factor for the effect of diffased light 
from the ceiling or walls. He points out that the diffusion 
does not materially change with the position of the lamps 
in the room. In other worde, a change in the position of 
the lamps makes but a small difference in the intensity 
of the illumination. In fact, in an ordinary room the 
moving of the lights from their usual height up to the 
ceiling does not seriously affect the illumination if the 
walls and ceiling are of good diffusing media. Of course, 
if the walls are dark, such a change makes a considerable 
difference. In this case Dr. Bell suggests that reflectors 
should be placed behind the lamps if they are placed near 
the ceiling. But the reflecting media must be placed so 
that they do not give the appearance of beams giving 
definite bright areas. In order to avoid this, ground or 
frosted bulbs should be used. The author conclades that 
about 1 c.p. for three square feet of floor atirface should be 
provided, which ie equivalent to providing one 16-c.p. lamp 
for about every 50 square feet. This is certainly quite 
sufficient, and from our actual experience we should say 
that it is more than is required in many cases. The author 
compares the standards adopted by other experte, such 
as Uppenborn, who advocates 1 c.p. per 36 square feet ; 
Piazzoli, who advocates 1 c.p. per 5:5 square feet; and 
Fontane, who suggests 1 c.p. for every seven square feet. 
For ordinary domestic lighting Dr. Bell considers that 
a good plan is to give a diffused illumination of, 
say, 0:5 .candlefoot for the whole of the room, 
together with a working illumination of from 1 to 1'5 
candle-feet in addition for any parte requiring special 
lighting. The most important rule for domestic lighting 
is, in his opinion, never to use an incandescent or other 
brilliant light unsbaded. Either ground or frosted bulbs 
should be used, or opal shades or holophane globes. 
Ornamental shades of coloured glass or fabrics are useful 
for harmonising with the surroundings, but, of course, they 
are rather wastefal of the light. In conclusion of the 
eighth article, Dr. Bell gives the number of lamps he would 
use in the various rooms of a house, and also the square 
feet area per candle-power in these rooms. These are as 
follows: the square feet per candle-power in the hall 
47, in the library 31, in the reception-room 7, music- 
room 3, dining-room 27, billiard-room 2:5, bedrooms 7, 
dressing-rooms 4 7, servants’ rooms id 4, and in the bath, 
rooms 5, Ed yi 
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SUNDERLAND TRAMWAYS. 


The first section of the Sunderland tramways to be 
worked electrically was opened for traffic on the 15th inst., 
after having been tested by the Board of Trade and Local 
Government Board inspectors. As will be remembered, 
the whole of this tramway work has been placed in the 
hands of Mr. J. F. C. Snell, borough electrical engineer, 
who has had to design all the equipment and the overhead 
construction. It is worthy of note that the work of recon- 
struction has been very quickly proceeded with. In fact, 
the Corporation of Sunderland only received sanction to 
their Tramway Act last year, so that little over 12 months 
has elapsed since the sanction was given, and yet the first 
section of the tramways is now running electrically. The 
actual work of reconstruction was only commenced on 
Nov. 1 last year. The line now open consists of the 
Christchurch and Roker road, which is a total route of 
four miles and one furlong of single track. Twelve miles of 
track are, however, being constructed for electrical work- 
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(e — 


anne. 


The overhead equipment was supplied under and directed 
by the British Thomson-Houston Company. Fig. 1 shows 
the meeting of two tramcars on a section of the road 
equipped on the central pole construction. Fig. 2 is 
a view taken at a point at which the central pole con. 
atruction merges into a span-wire construction, while Fig. 3 
is a typical example of the gage type of overhead work. 
At the base of the column in Fig. 3 will be seen a section 
switch pillar. These are placed at every half-mile along 
the route, so that the trolley wires are split up into half- 
mile sections for convenience in isolating faulte. Care has 
been taken throughout to give a flexible suspension to the 
trolley wires, which has the additional advantage of givin 
double insulation. The diameter of the trolley wire use 
at Sunderland ie ‘325in., and it is supported at an 
average height of 21ft. from the ground. The whole 
of the overhead accessories and materiale are made of 
gunmetal, except, of course, where insulation is required. 
The feeders supplying the tramways were supplied by the 
Callender’s Cable and Construction Company, Limited, and 
are drawn into Sykes's earthenware conduite, which were 
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Fia. 1.—The Sunderland Electric Tramways. 


ing, while under the Act the Corporation are empowered 


rovide 23 miles of track. 

be gauge adopted in Sunderland is 4ft. 81in., which 
allows of very easy running. The lines in question were 
previously equipped. for horse traction, and it was stipulated 
in the contract for reconstructing the track that the work 
must be carried out without interfering in any way with 
the tramway service. The new rails, which are of con- 
siderably heavier section than the previous ones, weigh 
96lb. per yard. They are of the girder type, 7in. in depth, 
and were id et by the contractor in 30ft. lengths. The 
fishplates weigh 64lb. per pair, and a sole-plate is laid under 
each joint, securely bolted to the under flange of the rails. 
This tends to prevent the rails sinking into the concrete 
at the joint owing to a slight yield in the fishplates. These 
rails are laid on a 6in. bed of concrete. Some very good 
special work has been done at the crossings by the con- 
tractors. The space between the rails is in some places 
filled in with creosoted wood blocks, while in other places 
Aberdeen and Norwegian granite setts are used to make up 
tba roadway. The contractors for the reconstruction of 
the track were Messrs. Dick, Kerr, and Co, 


to 


laid along the roads in the clear while the tracks were being 
reconstructed. There are four feeders provided for the 
present contract of 12 miles of track. , Oae of these com- 
mences with lin. in section, and divides up into two ends. 
each ‘122 toa square inch. The other feeders are ‘2 of 
a square inch in sectional area, reducing at their ends to 
122 square inch. Great care has been taken by Mr. Snell 
in the design of the return circuit for the current; thus the 
whole of the rails are carefully bonded together and the 
tracks are bonded opposite every pole. There are clear way 
bonds also placed half-way between each pair of poles. 
Besides the conductivity thus given in the track for the 
return current, Mr. Snell has also provided two negative 
feeders, which are connected to different parts of the 
system and go back to negative boosters in the station. 
These negative boosters are capable of dealing with a 
current of 250 amperes, and can give a voltage of 
30 volts. The excitation in the usual way is provided 
by the feeder current going through a series cell; but 
a second method of excitation by means of a shunt 
coil is provided, so that the boosters can be worked 


even if the feeder connected to the series turns is not 
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being used. We understand that Mr. Snell has based his 
calculations on a drop of voltage between any two points 
on the return circuit of 34 volts—i e., one-half that allowed 
by the Board of Trade as a maximum. This will provide 
margin for contingencies, such as loose bonds, ete. These 
negative boosters have not yet been put to work. 


: ON — 15 — É l 

Fig 2,—Central Pole and Span-Wire Construction. 
The first instalment of cars consists of 12 double-deck 
single-truck cars, of the type which is shown in our illus- 
tration (Fig. 1) These are equipped with Walker motors 
and controllers, and have three distinct brakes—i. e., a 
standard air-brake, an electric emergency brake, and a 


running round the upper deck of the car, as is too often 
the case with the older types. Besides these, there are to 
be supplied six double-bogie cars, which are to be mounted 
on maximum traction cars, and are capable of carrying 
70 passengers. Besides there are to be used eight single- 
deck care, only seating 30 passengers, which will be 
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F1G. 3.—Side Pol», with Section Pillar at Base. 


employed on the Tatham-street route, where a bridge 
prevents the use of a double-deck car. 
available is only 13ft. 6in., and the road cannot be lowered. 
At present the principal car-shed is at the Wheatsheaf, 
where 50 cars will b» able to be accommodated, The 


In fact, the height 


Fic. 4.—View of Two of the Traction Generating Sets. 


hand brake. These cars are able to seat 56 persons, of 
which 22 are carried inside and 34 outside. Tho staircases 
at either end of the car are made with the reverse spiral 
to that which is usual, which gives much greater safety to 
passengers ascending them. It will be scen from the 
- illustration that there is no break in the guard rail 


designe, however, are for a new shed and repairing shops 
on the south side of the river, which will hold 60 cars. 
These new sheds will be on the Hilton-road route. 


The energy for these tramways is taken from th 


Danning-street lighting station of the Corporation, where 
three steam generators of 450 h.p. are being installed for 


? 
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tramway work. Fig. 4 is a view of two of three generating | draught apparatus delivers its exhaust into an auxiliary steel 
` sots, which consist of  Belliss's three-orank com uid chimney. This apparatus was supplied by Messrs. Dutilh 

engines direct coupled to four-pole dynamos, made by the | Smith, McMillan, and Co. In the near future mechanical 
Sunderland Forge Company. The switchboard (Fig. 5) | stokers and a coal-conveying plant are to be added. We 
was manufactured and supplied by Messrs. Moon, Lochlin, ! understand that the load on the station for light is increas- 


FIG. 6.—The Sunderland Traction Switchboard. 


and Co. The engines take their steam from Galloway | ing so rapidly that a new power-house is shortly to be 
boilers, which are also used for lighting, and which will | erected in the town, from which both light and power can 
be seen in Fig. 6. Messrs. E. Green and Son’s economisers | be supplied. 

are used in the flue from these boilers. The exhaust steam On the occasion of the opening ceremony on the 15th 
from the engines passes into Wheeler surface condensers, | inst. a lunch was given in the town hall by Mr. Councillor 
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FIG. 6.—View In the Boiler-House. 


an independent condenser being provided for each pair of | Trewhitt, chairman of the Tramway Committee. After 
engines. In connection with tho condenser is used a Barnard | the lunch The Success of the Tramways” was proposed 
cooling tower, in which an up draught is maintained by | by Mr. Hopkins, C.E., and was responded to by Mr. 
means of an electric fan, supplied by the Sunderland Forge | Trewhitt, who gave a history of the undertaking and how 
Company. In order to provide for emergency loads, induced- | it was taken up by the Corporation. The usual visita had 
draught fans are provided jn the main flues. This induced- | been paid to other towns, including some on the Continent. 
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The specifications had all been prepared by their own 


borough electrical engineer, Mr. Snell, together with their 
borough surveyor. | 

After lunch and speechmaking was over, a number of 
ladies joined the party, which boarded the cars drawn up 
opposite the town hall. An opening ruu was then made 


to Christ Church, after which a complete journey to Roker | 
was made. Sunderland, as is perhaps well known, lies on |: 
both banks of the Wear, and comprises large shipbuilding 


yards, docks, and coal staithes. Roker is a pleasant 
seaside suburb of Sunderland, north of the river, and a 
favourite resort of the townspeople in the summer 
time. This bas caused the section of the tramways which 
joins Roker to Sunderland to be first equipped with electric 
traction. 

After examining the electric tramways at Sunderland 
one of the things that strikes us most is that there are 80 
many kinds of overhead equipments. Thus, Fawcett- 
street, which is the finest street, has been equipped for the 
most part with rosettes and span wires, but it seems a pity 
that rosettes could not have been used in the case of the 
whole of Fawcett-street, but it is understood that the 
quality of the property would not allow of this. In other 
streets two single poles carrying a span wire are used, 
notably on the bridge crossing the Wear. In others a 
short bracket pole is used, one on each side of the street, 
in others a long bracket pole on one side of the street, 
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while in others centre poles are used. Evidently the 
Sunderland Corporation do not mind having a considerable 
number of poles in the streets, as besides the poles for the 
overhead equipment, there are the poles for the electric 
lighting, as the lighting is not done from the tramway poles. 

The permanent-way work and the overhead equipment, 
which was all done by Messrs. Dick, Kerr, and Co., strikes 
one as having been done in an exceptionally sound and 
substantial manner, and owing to the fact that there are 
few curves, the overhead work cannot be said to offend the 
eye of even the most fastidious person, and strikes one as 
considerably neater than that which one has seen in some 
other towns. We should certainly advise corporations to 
visit Sunderland, and see how little obstruction is caused 
by this system when well carried out. 

The work must have been carried out very expeditivusly 
by the contractors, whose resident engineer was Mr. Hay, 
who we did not notice as being present at the opening. 
We understand that the overtime and all-night work which 


this class of work often necessitates had made it necessary 


for him to take a holiday, which the completion of the 
work enabled him to do. 

.We understand that the chairman (Mr. Trewhitt) is 
very largely responsible for inducing the Corporation to 
go in for electric traction, and he is to be congratulated 
on having engineered the scheme through the Council in 
the successful manner he has done. Similar congratula- 
tions are due to Mr. Snell for such of the first portion of 


the extensive acheme of electric traction he has designed. 
The photographs from which our illustrations were 
prepared were taken by Mr. J. W. French. 


1 


TAUNTON ELECTRICITY WORKS. 


i 


The official inauguration of the extensions to the electric 
lighting plant at Taunton and the remodelling of the station 
was referred to in our recent issue. The present time 
seems to us to be a suitable one at which to review briefly 
the history of the electric lighting undertaking at Taunton. 
At the same time particulars of the economies which have 
been effected by discarding the old plant and laying down 
new will be of interest to all, and particularly to those 
unfortunate central-station engineers who are -expected to 
make good returns with obsolete plant. 

Taunton claims to be the first town in England to 
establish street-lighting by electricity on a permanent 
basis, It was in 1886 that Mr. h G. Maesingbam 
introduced the electric light for his own and adjoinin 
premises in Taunton. This led to a desire on the part o 
the townsmen to have a general system of lighting, and 
after considerable opposition and a three months’ trial of 
arc lighting in the parade the Town Council granted Mr. 
Massingbam’s company a contract for street-lighting. The 
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arc lighting in this instance was carried out on the 
Thomson-Houston system by means of series lamps supplied 
by open-coil arc lighters with spherical armatures. At the 
same time an alternating-current plant was laid down which 
gave a supply for incandescent lighting for private houses 
and shops by means of transformers placed in the con- 
smmers' houses. Of course, the capital obtained by this 
company was not large. On the other hand, the price 
of electrical machinery was high, and the efficiency of the 
same was exceedingly low when compared with the result 
which can be obtained at the present time. The final 
result was that, while the company was able to pay a divi- 
dend for a few years, it could not meet its depreciation 
charges, nor obtain the additional capital required to 
improve the plant and extend the system of lightiog. Thus, 
after the public lighting had been done by the company 
for about seven years, it was ultimately arranged that the 
Corporation should buy the whole of the undertaking. 
We believe that there must be some Irish blood amongst 
the leading inhabitants of the town, which would account 
for the strenuous opposition which the proposal to purchase 
called forth. Reports and counter reports, rival experts, 
and endless newspaper war, ended in the Corporation 
gaining the day. The electric lighting undertaking as a 
municipal work was then handed over to a committee, of 
which Alderman Potter was chairman, and he has had this 
honour and the heavy responsibilities of the port ever 
since. Before proceeding to the works as now arranged, & 
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few notes on the old equipment will be of interest. Thus 
Fig. 1 shows a general view of the old plant in the engine- 
room, from which it will be seen that slow-speed horizontal 
steam-engines were used to drive a countershaft which 
occupied the whole of the middle of the engine-room, 
while from this countershaft were driven the various arc 
lighters, ete. 

In Fig. 2 we show a group of four of these Thomson- 


pu" "ur NS. 


ALDERMAN W. POTTER, CHAIRMAN OF THE TAUNTON ELECTRIC 
LIGHTING COMMITTEE 
Houston arc lighters, while Fig. 3 is an illustration of the 
complicated system of belts and guards which was 
employed. In the background of this last view a certain 
amount of the new plant can be seen. As an example of 
the variety of the plant in the station for the conversion, 
we may mention that in 1896 the Corporation had one 
50-h.p. Bumsted and Chandler engine which ran at 380 
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70 kw., and one of 90 kw. These worked at a voltage of 
2,000, and at that date were mostly employed in supplying 
transformers in consumers’ houses, although at that time a 
few lengths of low-tension distributors had been laid. The 
arc lighters were designed to give 1,500 volts. As in the 
boiler-house a similar diversity of plant was to be found, 
it is not to be wondered at that the cost of coal per unit 
sold was considerable. 


MR. I. B THORNHILL, BOROUGH ELECTRICAL ENGINEER. 


It was in the early part of 1898 that Alderman Potter 
and his committee ned that this station should be 
remodelled. It was then decided to call iu an expert 
adviser, and Mr. E. Manville, of the firm of Kincaid, 
Waller, and Manville, was commissioned to prepare plans 
and specifications for the entire reorganisation of the work. 
Mr. W. H. Couzens, who for some years was the borough 


FIG. 1.—Taunton Electric Light Station as equipped with the Old Plant. 


revolutions. The two horizontal engines seen in the illus- 
trations were of 75 b.p. each and ran at 128 revolutions. 
These were of the Ruston and Proctor make. Besides these 
there was a Belliss engine of 180 b. p. and two Willans engines 
of 135 b.p. The Willans engines were, wo believe, used 
for belt driving. The collection of alternators of the 
Thomson-Houston make included one of 30 kw., twọ of 


engineer at Taunton, and now is with the above firm, has 
had charge of the work for Mr. Manville, and his know- 
ledge of the local situation bas done much to enable the 
changes to be made witbout interfering with the continuity 
of the supply. | | 


(To be continued.) 
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THE ELECTRICAL ENGINEERS’ CONFERENCE IN | Which has a length of more than 1:9 miles, presents some 
PARIS difficulty in consequence of the presence of loose sand, but 

° these drawbacks are being successfully overcome, and the 

[BY OUR SPECIAL CORRESPONDENT. ] line will shortly be completed. The Molineaux installation 

has been carried out by the Compagnie Générale de Traction, 
and the electrieal plant supplied by the Westinghouse Com- 


THE Visit TO MOLINEAUX. 
On Friday afternoon the members of the two institutions 


pany. It generates triphase current at 5,000 volts, which 
1s transformed at the Cham 


assembled at the Gare St. Lazare, where they were received 


by M. Clérault, chief engineer of the Compagnie de l'Ouest, 
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de Mars, Meudon, and 


Viroflay sub-stations into con 


uous current at 550 volts. 


FIG. 2.—Group of Thomeon-Houston Arc Lighters as previously used at Taunton. 


and M. Mazen, engineer, who conducted them over the 
various installations. A special train conveyed the members 
to Molineaux, and before visiting the electrical generating 
works, M. Mazen described the leading features of the 
scheme which is being carried out by the Compagnie de 
l'Ouest for equipping the line on the left bank of the Seine 


— ͤ ——— M eee 


* 


The current is not only employed for traction purposes, 
but is used for operating the lifting gear and other mechanism 
in the stations, and for working a large number of pumps, 
machine tools, travelling cranes, etc. Electrical traction 
is at the present confined to the section between the Champ 
de Mars and the Gare des Iuvalides, where it is largely 


Fie 8.—View of the Arc Lighters, showing the Countershaft, Bells, and Guards, at Taunton. 


from theGare St. Lazare to Versailles with electrical traction. 
There are certain difficulties in working this line, which has 
a length of a little more than. 11 miles, owing to the fact 
that on a long section, where the now line has to cross the 
heighta between Meudon and Viroflay, the gradients are as 


much as 10 per cent. It was found that the only economical 
way of working this line was by running electric trains 
with a third rail, The construction of the tunnel at Meudon, 


used by visitors in 
to another. | 

The members were then conducted to the generating 
station, which will eventually contain nine dynamos, of 
which six will be driven by four-cylinder triple-expansion. 
horizontal steam-engines, while the three others, which are 
already at work, are operated by horizontal compound 
engines. These two systems are being adopted with a 


going from one part of the Exhibition 
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view of instituting & comparison between them. The 
Jun has a gs ig of 565Ít., and when the installation 
completed it be the largest in France. Current for 
the section of the line already working, as well as for 
operating the machinery in the stations and in the work- 
shops, is generated by three dynamos of the flywheel type, 
driven by two compound engines constructed by Dajardin 
et Cie., of Lille. The rest of the building, where the 
other machines are being laid down, is boarded off, but 
judging from the progress being made it seeme as if the 
whole installation will be completed before long. The 
dynamos have an output of 800 kw., and for short periods 
will ran up to 1,000 kw. In this building are two travelling 
cranes, each able to lift 25 tons. Behind the engine-room 
is the boiler-house, which will eventually contain 37 semi- 
tubnlar boilers, constructed by Meunier et Cie, of Fives- 
Lille. Nine of these boilers are at work, and the rest are 
under construction, to supply steam to the engines now 
being laid down. 

From here the members were conducted to the pumping 
station, where there are three centrifugal pumps, each 
driven by an electric motor of about 40 b.p. These 
pumps draw the water from the Seine into & basin and 
elevate it to a reservoir, where the water is always 
maintained at the same level, so as to secure a constant 
feed for the condensers, When the tank is fall, the water 
in the basin has attained a certain level which automatically 
stops the working of the pumps. Each of these pumps has 
a capacity of 51,600 cubic feet an hour. 

Tbe thoroughness with which the installation is carried 
out is seen in the testing shop, which is equipped with 
every possible apparatus for testing the condition of the 
high and low pressure mains, the running of the alternators 
and steam-engines, as well as the working of the boilers and 
the electro-mechanical plants at all the installations now 
completed and about to be laid down by the Compagnie de 
l'Ouest. Arrangements are also made for testing every 
kind of apparatus supplied by manufacturers before they 
are accepted by the company. These comprise pressure 
indicators, tachometers, manometers, and all necessary 
apparatus for testing the condition of the steam and 
compressed.air plants, voltmeters, ammetere, wattmeters, 
galvanometers etc, photometric instruments, and the 
necessary apparatus for testing the insulation of alter- 
nating current cables for voltages up to 50,000 volts, 
as well as for monophase, two-phase, and three phase 


currents from 5,000 volta to 2 volts, and continuous current 


from 10,000 volts down to the lowest pressure. In an 
adjoining room there is a feeder board, where the current 
is brought from thigalternators by one cable of 5,000 volta, 
and split up to s the feeders. Each feeder has its 


separate meter, and a duplicate meter is provided in case 


of accident. The bigh-tension main is composed of cables 
in which the three conductors are insulated with paper. 
The section of the cable varies from 25mm. to 150mm., and 
it is laid along the side of the railway in sand and covered 


by earthenware slabs and metallic wire. Each cable 


branches off into two cables at the sub-station, so that in 
case of leakage or other defect in one, the other can be 
used without interfering with the service. 

On leaving the installation the members were conveyed 
by a special train to the Champ de Mars sub-station. This 
installation is composed of two separate parts—one for 
lighting the Champ de Mars station and working the 
various machines, turntables, lifting gear, and the like, and 
the other for supplying the energy required for traction. 
In each sub-atation there is a special plant for transforming 
the triphase current into continuous current at 125 volts 
for lighting purposes and for operating cranes, turntables, 
and other machinery. There are two or three groups of 
transformers in each sub-station, and each group comprises 
& static transformer for reducing the tension from 5,000 
volts to 100 or 200 volts, and a motor operating a 

enerator for producing continuous current at 125 volts. 
he three sub-stations for transforming the current for 
traction purposes are situated at the Champ de Mars, 
Meudon, and Viroflay. Each has a transformer reducing 
the triphase current from 5,000 volts to 340 volts, and a 
rotary converter receiving the triphase current at 340 volts 


and transforming it into continuous current at 550 volte. | 


These converters are got up to speed by means of a small 
machine producing continuous current at 550 volts. 

The visitors now utilised the electric railway for reaching 
the Gare des Invalides. The trains at present running are 
nothing more than tramcars, but they will be replaced by 
larger vehicles when the whole line is in working order. 
Iu the stations the conducting rail is protected by boards 
which are inclined inwards on either sido, so that the edges 
project slightly above the level of the rail, leaving just 
enough room for the contact-piece to pass between them. 
Tho rail is insulated by wooden blocks steeped in paraffin. 
The wood is boiled or rather left in a bath of paraffin at 
a very high temperature for about 24 hours, and it appears 
that this preparation results in an entirely satisfactory 
insulating material. On arriving at the Gare des Invalides 
the members proceeded to the machine shop, which is a 
particularly interosting building, and M. Mazen explained 
that it might be regarded as the cradle of electric traction 
in France, as it contains the first electric locomotive to 
convey ngers in that country. It is simply an ordinary 
locomotive frame upon which has been placed four Heilmann 
motors. These motors, constructed by Brown, Boveri, and 
Co., drive direct, and in order to give the required olas- . 
ticity the motor carries at each end a metallic plate with 
pin projections at right angles to the plate, so that each 
pin is between the ende of two spiral springs fastened 
between tbe spokes of the wheels. There are four pairs 
of springs on each wheel, and, as may be understood, their 

urpose is to gradually overcome tbe inertia in starting. 

he motor is of the four-pole type, and is entirely 
enclosed. Ten electric locomotives of 800 h.p. are now 
under construction. In four of them the motors are geared 
with spur-wheel gearing, and in the others they are mounted 
direct on the axle. Another interesting thing in the 
machine shop is an electric crane, which is operated by a 
cable hanging down from the centre and carrying a small 
hand switch, which gives six separate movements to the 


.crane and the winding gear. 


The Compagnie de l'Ouest has not confined its attention 
solely to electric traction, as is seen in the adjoining com- 
pressed-air machine shop, which contains the first locomo- 
tive on this system used by tbe company. Three other 
locomotives are now being built. The idea in ueing com- 
pressed-air locomotives is partly to be able to rely on this 
form of power in the almost improbable event of the 
electric current failing, but more especially for shunting 
purposes and for running in conjunction with electric 
trains at moments when the traffic is particularly heavy. 
The frame is much the same as in the ordinary locomotive, 
but the suppression of the chimney and the steam-dome, 
as well as the rounding of the ends, naturally give it 
an entirely different appearance. The reservoirs have a 
capacity of one ton of air, and this will allow of the 
locomotive drawing 200 tons for a distance of 124 miles. 

From here the members went to the compressed-air 
station, which contains two groups of air-compressors 
operated by three electric motors of from 250 h.p. to 
500 b. p., and supplied directly by triphase current at 
5,000 volts. The compressors are on the Mékareki system, 
constructed by Brulé et Cie., of Paris. The air arrives 
from the main at a pressure of 15ʃb. per square 
centimetre into the first compressor, where it is compressed 
to 44lb., and after being further compressed in the 
second machine is delivered from the third compressor into 
a battery of accumulators at 176lb. Adjoining this 
building are the Belleville generators for supplying steam 
to raise the temperature of the air in the locomotives and 
for warming the station and other purposes. 

The visit now having come to an end, Mr. GRAY, on 
behalf of the Institution of Electrical Engineers, thanked M. 
Mazen, M. Clérault, and the other engineers of the 
Compagnie de l'Ouest, who had displayed so much 
courtesy in showing them round these installations, and he 
was followed by M. MaILLovx, on behalf of the American 
Institute, who felicitated the Compagnie de l'Ouest on the 
enterprising spirit they had manifested in carrying out 
these installations, and said it gave a denial to the reproach 


Americans were in the habit of making that European 


E 


countries were behindhand. rr 
M. CLERAULT briefly responded, and said that all nations 
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were closely united when it came to a question of industrial | the Galloway engine shown was coupled to a dynamo by 
progress. . | Siemens Bros. and Co. As a matter of fact, Mesars. Mather 

In terminating this report, it is only just to record the | and Platt, of Manchester, and not Messrs. Siemens Bros.: 
services rendered by Mr. Maurice Coster, manager of the | were the makers of the dynamo in question.— Ep. E. E 
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Fie. 1—Grouad Pian of Bdmundson’s Guernsey Station. 


FIG. 2.—Detalls of Steam Ring, Guernsey Station. 


Westinghouse Company's bined who — F ign EDMUNDSON'S ELECTRICITY CORPORATION’S 
in explaining the different installations visited, an r. 
W. d. McMillan, secretary of the Institution of Electrical WORKS AT GUERNSEY. 
Engineers, who was indefatigable in his efforts to make the . 
meeting a successful one. In our iesue of Aug. 3 we gave a short description of 
[In his first instalment of The Electrical Engineers | the above works without illustrations. By the courtesy 
Conference in Paris," our special correspondent, in speaking | of. Messrs. Edmundson's Electricity Corporation, Limited, 
of the visit to the Exhibition, inadvertently mentioned that | we are now enabled to give a few reproductions of photo: 
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graphs taken at the works, besides a diagram of the | tubes; 250 D.P. accumulators with a rated capacity of 715 
awitchboard connections, and a ground plan of the station, | ampere-hours; one balancer-booster set, the cers being 
showing the positions occupied by the several items of | able to supply 50 amperes at a terminal pressure of from 210 
plant installed. It will be remembered that this plant to 230 volte, while the booster gives 80 amperes at 70 volts 


FIG, 3.—Interlor View of Engine-Room, Edmundson's Guernsey Station, 


consists of two Babcock and Wilcox 100-h.p. water-tube | terminal pressure. The steam-piping is arranged on the 
boilers, fitted with superheaters ; one Worthington feed | ring system, the pipes being of wrought steel with welded 
pump, capable of delivering 10,0001b. of water per hour to | seams and heavy forged flanges screwed on hot and brazed. 
the boilers; one Hayward Tyler three-throw electrically- | The feed pipes are arranged in duplicate to allow of either 
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FIG, 4.—Interlor of Accumulator - Room, Ed mundeon's Guernsey Station. 


driven pump, capable of delivering 13, 00olb. of water per | pump supplying either boiler. Both the exposed parts of 
hour; two E. C. 6 Bellies 100-b. b. p. engines, running at the boilers and steam: pi are covered with esia 
500! revolutions per minute, with a steam pressure of | lagging. The switchboard is of Messrs. Edmundson's 
1301b. ; two 74-kw. Parker dynamos, yielding 160 amperes | standard type in marble, and is arranged for four 
at 410 to 460 volts each; one Green's economiser with 96 ! dynamos and four feeders, The feeders are, triple- 
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concentric, and the distributors of the three-core type, 
all being lead-covered and armoured. 

The following additional plant is now on order: one 
Babcock and Wilcox boiler, fitted with superheater, and 


MESSRS, DAVEY, PAXMAN, AND COMPANY'S 
STANDARD IRONWORKS, COLCHESTER. 
(Concluded from page 27 4. ) 


Leaving the boiler shop we enter the smiths’ shop, which 
is at the present moment undergoing structural alterations. 
The shop is conveniently arranged for the production of 
the forgings required in the manufacture of the works 
products, being served by several steam-hammers, and 
farther equipped with the usual cutting-off appliances, 
upsetting machine, etc. This shop is 170ft. long by 45ft. 
wide. From the smiths’ shop we proceed to a second 
power-house. In this building are installed two 8ft. 
diameter by 14ft. long Paxman patent Economic 
boilers, made for a working pressure of 160lb. per square 
inch, and having a regenerative combustion chamber at the 
back, so that any unburnt gases escaping over the bridge 
are ignited before entering the return tubes, from whence 
they are carried by means of wrought-iron casing on the 
front of the boilera to the side flues, and so to the chimney. 
An electric generating plant, consisting of one steam-driven 
continuous current set, serves for lighting the offices and 
stores. 

Continuing our round of inspection, we enter the fittin 
shop, which consists of three 40ft. bays, 100ft. long, devote 
to the lighter class of erecting and general fitting. On the 
left as we enter is noticed one of Davey, Paxman, and Co.'s 
“ Windsor vertical compound engines, driving the works 
x eut which is temporarily housed pending the erection 
of & new power-house, which it is proposed to place at the 
north-east corner of the roor shop, where the boilers 
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Fic. 6.— Diagram of Switchboard Connections, Edmundson’s Guernsey Station. 


one Parker dynamo to yield 420 amperes at from 420 to | crane, capable of lifting 20 tons, Amongst the many 
460 volts terminal potential. For further particulars of | machines noted in this department may be mentioned a 
the station we musi refer the reader back to our issue | 14in. by 23}in. by 32in. tandem compound engine, driving 
of Aug. 3. a compressor; an 18in. by 28jin. by 32in. coupled com- 
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pound engine, driving tandem air-compressors suitable for 
an air pressure of 60lb. per square inch; a small indepen- 
dent jet condensing plant, consisting of a Colchester 
compound engine with girders extended to carry the air- 
umps, which are driven by a prolongation of the high and 
ow pressure rods. 

Another of the firm's specialities—namely, the Peache 
single-acting high-speed engine—was also very much in 
evidence. Several examples were seen in various stages 
of progress. The Peache engine is now very well known, 
iud has already been described in these columns, but a few 
general particulars with regard to the same may be 
recapitulated. As previously noted, the engine is of the 
high-speed single-acting type. The steam-cylinders are 
varied on four wrought-iron columns. They are thus 
entirely ieolated from the working chamber; consequently 
the bath of oil and water does not get overheated and 
decomposed, no matter how long the engine is kept at 
work. Nooil can be drawn from the working chamber to 
the condenser and boilers. There are no internal glands 
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The beautifully 


‘trial in the testing ihop preparatory to ita dispatch to 
ig 


the électricity works at Wycombe. 


smooth and quiet working of the engine was much 


, admired. What most appeals to the engineer is the very 
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substantial character of the various parts which go to make 
up the engine. Bearing surfaces are evidently very liberally 
provided for. In the machine shop we noticed the parts 
of some 550-ih.p. Peache engiaes which are now being 
made for the Folkestone electricity station, and which are 
the largest size so far constructed. Fig. 5 shows a Peache 
engine direct-coupled to a dynamo. 

he testing shed in which we saw the 260-h. p. engine 
undergoing her tests, though only of a temporary character, 
is conveniently placed, and equipped with testing beds, 
independent condenser, measuring tank, and other 
impedimenta necessary for accurately testing the steam 
consumption of the various engines manufactured. On 
the right-hand side is situated the resistance frame, 
through which the current from the dynamos is passed. 
This is built up in sections so as to give the requisite 


"Y 


Fia, 3.—- Elevation cf Peache High-Speed Single-Acting Engine. 


in the engine, and of the external glands one is subject 
to low- pressure steam only, and the other to exhaust 
steam only. In case of water in the cylinders, the piston 
rings act as relief valves and prevent damage. Every part 
of the engine is readily accessible for examination or repair. 
The working chamber has large doors, connecting rod, 
cross-head, and valve motion, or any of these parts can be 
readily disconnected and removed even in the smallest 
sizes without dismantling the engine. The valves can be 
withdrawn by removing the steam-chest cover only. Any 
high-pressure cylinder can be taken off by breaking one 
joint only, and both high-pressure and low-pressure pistons 
can then be removed without further dismantling. The 
governor with its gear, also steam and exhaust pipes, are 
all attached to the main cylinder casting. Therefore 
every part of the engine is accessible without touching the 
governor gear, steam, or exhaust pipes. This engine has 
been on the market for some five or six years, and has 
been largely adopted for electric lighting and power instal- 
lations, some 15,000 i.h.p. having been supplied for this 
purpose. At the time of our visit an engine of 260 i. h. p. 
coupled to a Siemens dynamo was undergoing its steam 


artificial load for engines up to 1,000 h.p. When the 
new boiler-house is completed, it is proposed to build a 
fresh teating-house to run parallel with the whole length 
of the erecting shop. Passing through the tempo 

boiler shed, the maekin shop was next reached. This shop 
is 210ft. long by 124ft. wide, and consista of four bays, 
two of which are devoted to the lighter class of machine 
tools, and are each 27ft. wide. The remaining two bays, 
each 35ft. wide, are filled with the heavier class of 
machine tools. Light in this shop is taken entirely from 
the north, and the glazing is equal to about 40 per cent. 
of the floor area covered. Every man and machine tool 
in this fine shop is directly within the lifting range of the 
travelling cranes. In the light bays these consist of handy 
runner cranes sttached to the under-side of the tie-bsams 
of the roof; and in the heavier bays the cranes are rope- 
driven, being carried on the usual crane tracks. Driving 
power is obtained from a 120-h.p. “Colchester " com- 
pound horizontal steam-engine, placed in the south-erst 
corner of the department. The structure is composed of 
mild steel throughout, the only inflammable material 
employed being the roof boarding; hence the fire risk 
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is reduced to a minimum. In the south bay is situated 


a vertical boring machine of massive proportions, 
apecially designed for machining the high-speed engine 
cylinders, of which the three bored holes are tooled without 
matri A the centres, the correct location of the 
cylinders being determined by stop-pins in template bars. 
There is also a lathe equipped with the necessary tackle for 
machining girder beds up to the largest sizes, performing 
all the operations required coincidently. The two large 
boring machines in this bay were made to Davey, 
Paxman, and Co. s own designs. A new flywheel lathe, 
situated in the same bay, is capable of performing at 


one time and at one setting the whole of the operations 


necessary for the machining of the flywheels. There is 
alec a large and powerful planing machine in the shop, 
screw-driven, on which the largest castings required for 
the works manufactures can be machined. The founda- 
tions are being got out to receive a new side-planing 
machine, having 22ft. stroke, and fitted with two heads, 
one of which carries two tool boxes. One of the most 
noticeable tools in the second bay is the crank-pin and 
dip turning machine, in which the turning tool revolves, 
held on a ring housed in a concentric frame. This method 
of turning the crank-pins eliminates all spring usually 
present when the shaft is revolved on eccentric centres, 
even when supported by solid eccentric chucks, and 
the cranks produced by this tool are absolutely correct. 


In the same bay is a series of special labour-saving tools, 


consisting of pipe facers and facing machines, double- 


headed side planers and shapers, drilling machines equipped 


with tapping and studding machine, a large milling machine, 
and numerous other tools of interest. In the smaller bay 


there are eight rows of light machine tools which extend 
throughout the length of tbe shop, amongst which are 


d of economical value in the produstion of the 
special details for which they have been designed.  Thesc 


tools consist of capstan and turret lathes, automatic scréw-. 
machines, milling tools, special brass-turning lathes, . 
rinding machinery, etc. The artificial light for this shop 


in 
8 
is provided by 40 2,000-c.p. arc lamps. 

llustrating the happy conditions which exist between 
the employer and the employé at the Standard Ironworks, 


it may be stated that Mr. Paxman has around him as. 


members of his staff some of those employ és who formed 
the original nucleus of the works now occupying responsiblo 
positions in the management. "There are quite à number 
who have seen upwards of 20 to 35 years’ service with the 
firm, and under Mr. Paxman's able guidance the business 
has grown from small beginnings until there are now 
employed upwards of 900 men, and with the further 
extension of the works in view, this number will be greatly 
augmented during the next few years. Every department 
of the works is now fully employed, so much 20, in fact, 
that itis found impossible to replenish stocks of standard 


parts, which are used up as fast as manufactured. Boilers 


destined for the proposed new power-house, the shaft of 
which is already in evidence, have thrice been relegated 
to other purposes, so great is the demand from outside. 


In connection with the contemplated extensions, it is 


proposed to construct a branch railway from the works to- 


the main line. 


It only remains to be added that the visit of the Ipswich 


Engineering Society to Colchester proved in every way a 
completo success, a most enjoyable and instructive evening 
being spent. 


————— M BRI. 


THE SIMPLEX STEEL CONDUIT COMPANY. 


We have received from the above company a copy of 
their new supplementary list, which includes the latest 
improvements to their steel conduit system. The list is 
intended to be used in conjunction with the firm's 1900 
catalogue. Amongat other things that have recently been 
added are a screwed brazed conduit of heavy gauge and 
screwed fittings for use in places such as breweries, etc., 
where a watertight system is insisted upon; split bends 
and tee pieces; a new type of box enamelled iron-cased 
switch and fuse distributing boards; pendant fittinge with 
porcelain bridge with connection terminals fitted. They 


have also a split box with bridge terminals (of which we 
give an illustration), and a connection box for connecting 
up branch circuits from a pair of bars fitted on to porcelain 
in the box; removable porcelain interiors and connection 
bars for use with the firm's standard junction boxes are also 
made. The arrangement in this latter case consists of a 


porcelain cradle, which just fits inside the junction box 
and supporta two brass connection bars, which are each 
made in two parts. "The bars are drilled along their length, 
and terminal screws are fitted to clamp the branch circuit 
wires, and a half-lap joint in the middle allows the two 
ends to be easily sweated on to the main lead, it being 
thimble bored to receive same. l 


Our second illustration shows one of the Simplex arc 
lamp brackets, which are made specially strong and water- 
tight for outside use. , 

The Simplex Steel Conduit Company has, we learn, been 
awarded a gold medal distinction at the Paris Exhibition. 
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UNPUNCTUALITY. 


The inconvenience of the travelling facilities 
afforded by the railway companies in and around 
London, and also in the provinces, is a fruitful source 
of conversation. In fact, if by some means yet to 
be discovered absolute punctuality in the departure 
and arrival of trains could be attained, a certain 
class of the community would be deprived of the 
subject in which they can best discourse to a casual 
acquaintance by the half-hour. A certain amount of 
personal glory seems in these individuals’ minds to 
attach itself to them if, after a mishap on a given 
railway line, they have been detained an hour or two 
more over a journey than they would have been if 
the schedule time had been maintained. It is quite 
certain that, whatever the improvements in the 
everyday traffic, no engineering skill or powers of 
organisation, nor even the miracle-working elec- 
tricity, will ever be able to avoid the disorganisation 
which follows a railway accident, in which one 
or more of the running lines is blocked by heavy 
débris. What, however, can be avoided is the daily 
inconvenience resulting from either lax management 
or poorly-equipped lines. The delays in the traffic 
are always more marked on the suburban lines for 
two reasons. The first is that the large companies 
always give preference to the main-line traffic, and 
a delay in this is hence reflected in the suburban 
traffic, because the local trains are made to wait for 
a clear line. The next reason, which practically is 
an outcome of the first, is that old and inferior 
engines are used for the suburban traffic. These 
engines are often only just sufliciently powerful 
to do their work, so that a slight increase in 
the load or a greasy state of the permanent 
way causes delay. There is a further cause, 
which is alluded to in & leader in the Times 
on Wednesday last, and that is a deficiency in 
discipline amongst the staffs at the various 
stations. This applies more to the country stations 
as a rule than to the suburban ones, but it is also 
often very marked at the great London termini. 
In our opinion this laxity of discipline can be 
explained by the adage, that He who pays the 
piper has the right to call the tune.” The railway 
companies allow the general public to pay in tips 
the greater part of the wages of their porters, with 
the result that their time is unduly taken up 
over individual passengers to the detriment of 
the bulk of the travelling public, and to the 
discipline of the men. The unrest amongst the 
staffs of the various railway companies at the 
present time is most to do with the wage question, 
and this wage question is intimately connected with 
the question of tipping. To return, however, to the 
question of the unpunctuality of the railway com- 
panies, we believe that electricity, after all, will 
afford a solution of the difficulty. On the suburban 
lines, with their frequent stoppages, locomotives 
capable of quickly accelerating the trains are needed. 
The one fact which is most prominently brought out 
by the trials of the electrical section of the Metro- 
politan Railway Company is the enormously greater 
accelerating power of the electrical locomotive over the 
steam-engine. In cases where the conversion from 
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steam to electricity is not undertaken, the punctuality 
of the trains and the time taken over the journey can 
both be improved if an active competition by means 
of an electric tramway is established. If one com- 
pares the schedule times for small journeys round 
London, it will be found that an average speed on 
steam railways of eight to ten miles per hour is 
quite common. This speed can be obtained on an 
electric tramway, and with a frequency of service 
which puts the steam railway quite out of court, 
we hold that competition will in such cases either 
kill the steam road or else cure it of its crawling 
propensities. The deep-level electric line is, of 
course, & much more convenient alternative of 
providing such competition, and where the traffic is 
dense the capital outlay for such lines is quite 
warranted. We trust that the success of the 
Central London Railway will bring financial support 
to similar schemes, and that the result will be the 
spread of the population of our great towns over & 
much larger area than at present. 


CORRESPONDENCE. 


One man's word is no man's word, 
Justice needs tbat both be heard." 


ELECTROMAGNETIC INDUCTION. 


SIR, —You will, of course, agree with me that anything 
in the way of slipshod language should be carefully 
avoided when stating a scientific principle, and you may, 
therefore, allow me to point out a serious inaccuracy in 
the statement of a law of electromagnetic induction that 
is often given by writers who ought to know better. Oa 
p. 230 of Slingo and Brooker’s Electrical Engineering," 
we read as follows: '* When a conductor is mechanically 
moved in a [magnetic] field transversely to the lines of 
force traversing that field, a certain E.M.F. is deter- 
mined, which sets up a current in the wire if its two 
ends are connected." But suppose that a rectangle of 
wire, facing north and soutb, is moved northwards across 
a uniform magoetic field whose lines run eastwards. The 
vertical sides of the rectangle will then be cutting lines 
of force. But so long as the rectangle still faces 
north and south there wil be no EM.F. whatever, 
because there will be no change in the number of lines 
passing through it, this number being zero all the time. 
It will thus be seen that one might design a dynamo which 
should give, according to Slingo and Brooker, an enormous 
E.M.F., but which would give absolutely none at all.— 
Yours, etc., W. F. DUNTON. 


26, Tregothnan-road, Stockwell, S. W., Aug. 25, 1900. 


FORTHCOMING EVENTS. 


WEDNESDAY, SEPT. 5. 
British Association.—Annual meeting ab Bradford. 
| Serr. 18 21. 
Iron and Steel Institute.— Paris meeting, Sept. 18, 19, 20, and 21 

Sept. 17.— Secretaries’ office opens ab the Socié é d'Encourage- 
ment pour l'Industrie Na'ionale, 44, Rue de Rennes, at 3 p.m. 
6 p.m., meeting of council at Mr. Henry Chapman’s office, 
10, Rue Laffitte. 

Sept. 18.—9.30 a. m., reception of the president in tho ball of the 
Socié:é6 d'Encouragemenv ; reading and discussion of papers. 
2 p.m., vieib to the Exhibition. 9 p.m., Soirée Maeicale eb 
Littéraire by the Comité des Forges de France. 

Sept. 19, —9 30 a. m., general meeting in the hall of the Société 

Eucouragement; reading and discussion of papers. 2 p. m., 
visit to the Exhibition, 7 30 p. m., the Institute entertains the 
Reception Committee ad a banquet ab the Hó'el Continental, 
Rue Castiglione. 

Sepb. 20.—10 a. m., visit to the exhibition at Vincennes (loco- 
motives, railway plant, and machine tools). 8 p.m., Group A 
will starb for the St, Chamond Works, 10 p. m., Group B will 
start for the Hayange Works. . 
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THE SUBMARINE TELEGRAPH JUBILEE. 


Articles have recently appeared in the London daily 
Press respecting the jubilee of the submarine telegraph, 
the firat great experiment being carried out in 1850, and 
cablegrams having passed between France and England on 
Aug. 28 of that year. The pioneers of the submarine 
telegraph were John and Jacob Brett. These formed a 
company to lay 4 cable on the French coast, They 
obtained a concession from the French Republic, and the 
company, consisting of Mr. J. W. Brett, Mr. Charles Fox, 
Mr. Francis Edwards, and Mr. C. J. Wollaston, undertook 
to lay the cable by Sept. 1, 1850. Of these four gentle- 
men, Mr. Wollaston, who is still alive, acted as the engi- 
neer to the company. Directly on arriving in England 
from Paris after obtaining the concession, Mr. Wollaston 
arranged with the Wiremakers’ and Guttapercha Company 
for the supply of materials. He also had a drum con- 
structed from which to pay the cable out from the ship’s 
deck, On a tug this drum, on which was wound 24 
miles of wire, was fitted, and, says the Times, on the 
morning of Aug. 28, 1850, the tug was at Dover. A coil 
of wire was twisted round a pile belonging to the 
harbour works and then carried up above to a horse-box, 
which the South-Eastern Railway Company had lent the 
Submarine Cable Company to serve as their Dover office. 
The tug then started off in a straight line for Cape Gris 
Nez. The cable was weighted with small pieces of lead 


| to keep it down, and was sunk without accident, the 


other end being made fast in an old custom house on 
the French cliffs. Considering the imperfect insulation, - 
the simple method of keeping the cable down, and the 
strain that was put upon the unsupported guttapercha 
wire, it seems a wonder that thé experiment succeeded at 
al. But succeed it did, and proved that the promoters 
had,.so far as they could, gone the. right way to 
work. The instrument in the horse-box at Dover railway 
station clicked out a message to Louis Napoleon con- 
ratulating him upon the happy result of the experiment. 
e cable, however, naturally soon ceased working, but the 
fact that communication could be made was proved, and 
another concession was given. In order to work this the 
Submarine Telegraph Company was formed, which laid 
down a four-wire cable, with strong wire insulation, and on 
Nov. 13, 1851, this was opened for public use. Submarine 
communication was now a well-established fact, and in 
1853 the England-Ireland cable was laid, quickly following 
which was the Dover-Ostend cable. It was not, however, 
until 1858 that the Atlantic Telegraph Company supplied 
communication between America and England. Since that 
time cables have been laid in all parts of the world, and 
submarine communication has developed to such an extent 
that if it were suddenly cut off to the average business 
man nowadays, life would hardly be bearable. 


THE EVOLUTION OF SWITCH GEARS FOR HIGH- 
PRESSURE ALTERNATING CORRENTS. 
BY W. E. WARRILOW. 


( Continued from page 276.) 


Figs. 28 and 24 are photographs of a large board fitted 
with Lowrie-Hall switching appliances which has been in 
use at the Leeds Corporation electricity works for some 
years past. One photograph shows almost the whole 
board, and the other a few panels. In Fig. 23 the 
ammeters in the immediate foreground are in the exciter 
circuits, and below them will be seen the rheostats fixed 
on a table in front of the main board. At the top of the 
high-pressure board are the dynamo fuses, synchroniser 
bases, and leakage indicators; below are four rows of plug 
switches for dynamos and circuits, and át the bottom of 
the whole the circuit fuses. e 

Fig. 25 is a diagram of the connections of a portion of 
the board, which will serve to illustrate the general arrange- 
ment. It will be seen that there are two 'bus bars, on to 
either of which any dynamo or circuit may be switched— 
there are no actual bars in the rear of the board, but the 


308 THE ELECTRICAL ENGINEER, AUGUST 31, 1900. 


machines and circuits are coupled as though there were, | the back of the board by means of rubber-covered cables, 
and the diagram has been drawn up in this manner to make | arranged as circumstances and space will allow. | 
the connections as plain as possible—and these bars may be | Measrs. Fowler have recently introduced a high-tension 
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FIG. 95.— Diagram cf Connections, Lowrie-Hall Board, Leeds. 


shutter switch for breaking heavy currents. Fig. 26 illus- 
trates this switch, open and closed. The base of enamelled 


Fig. 28, —Low:1e-Hall Board, Leeds, 


sectioniaed so that a particular dynamo will feed a particular 
circuit. Any machine cannot, however, be run on any 
circuit. If all the machines are run in parallel, the discon- 
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SWITCH OPEN. 
FIG, 24, —Part of Lowrie-Hall Board, Leeds. Hd. 26.—Lever Shutter Switcb. 


necting switches are all left closed, and two circuit switches | alate carries two socket terminals mounted in heavy porce- 
are plugged in to couple the two bars together. The | lain insulators. These terminals are fitted at the back with 
duplicate bars necessitate the provision of two plug switches | sweating thimbles and at the front with spring jaws and 
for each dynamo and circuit. All connections are made at | spring-pressed carbons. Fixed to the base slate are: the 
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brackets for the level centres and shutter guide rods and the 
guardslates. The lever of the switch comprises two brass arma, 
pivoted at their lower ends on a spindle and fastened at their 
upper extremities with the handle, and an insulated bridge 


Fre, 27.—Siemens D.P, Switch. 


contact fitted with carbons. A shutter is arranged for each 
contact, and each is mounted on brackets and guide rods, 
the latter being joined by a cross-piece. The shutters are 
firmly held by two springs against the top guard, and they 


FiG. 28.— Sie mens H. T. Fuse. 


are further guided by grooves suitably arranged in the side 
guard slates. The switch is opened by pulling down on 
the handle fixed to the lever. The ends of the connecting 
bridge will first be drawn from the contact jaws, leaving 
the carbons pressed together, until the holder of the 
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spring-pressed carbon, which telescopes into a tube, comes 
to its limit of travel, when the final break will take 
lace at the carbons. At this moment the shutters will 

released and fly up to break any arc which may be 
forming, and at the same time close in the “live” parts 
of the switch. When the lever is in the “ off" position 
there is no danger from shock at the bridge contacts, as 
these are only in circuit during the time the switch is 
closed. In closing the switch the shutters are caused to 
moved downwards against the tension of the springs 
attached to them, and to thus uncover the contact jaws 
to receive the connecting bridge. When the lever is finally 
pushed home, the shutters are pressing against the under- 
side of the contact plugs, ready to fly up when the switch 
is opened. A locking device and synchronising contact 
are fitted to the switch, and it is a noticeable feature of the 
apparatus that neither in the on or off positions is it 


FIG. 29.—81emens Held Switch, 


possible to touch any “live” part. It is constructed to 
break currents up to 1,500 amperes at 2,000 volts. 


SIEMENS. 


Mesers. Siemens Bros. have equipped many alternating- 
current stations in this country, and consequently have 
fitted up a number of switchboards. Like almost all early 
gears, they erected double-pole boards, but since the 
earthing of the outer has become generally pais the 
switching arrangements are confined to one pole. The gear 
resembles those before described, also, in that all connections 
are made ut the back, which is rendered accessible b 
building the board up some distance from the wall. 
double-pole switch suitable for bresking high-pressure 
currents up to 350 amperes is shown by Fig. 27. The 
contacts consists of copper spring clips screwed to brass 
shanks, which are enclosed in porcelain tubes, these latter 
thoroughly insulating the fitting from the slate. The shank 
is provided with cable attachment at the back. Each con- 
tact is covered by a porcelain hood, which serves the double 
purpose of confining the arc and preventing accidental 
contact should anyone stumble against the panel. The 
hoods are provided with a slot, to allow the switch blade 
to enter the contact. The blade is formed of a copper bar, 
enclosed in a porcelain tube, which is firmly fixed in the 
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switch lever, and the ends of the bar project from the tube 
to allow of contact with the clips. When the awitch is open 
there is no danger of shock from touching these ends, as the 
form no part of the circuit, except when the awitch is closed. 
The switch lever has a hinged handle attached to it to 
facilitate the quick opening of the circuit, and to keep the 
hand of the operator clear of any arc which may form. A 
double-pole switch to break circuits up to 75 amperes is 
also made, but the handle is similar to that shown 
attached to the switch on the complete psnel (Fig. 30) 
The lower end of the switch arm is pivoted in a bearing 
attached to the slate, and it is also provided with an 
extension at this end, which strikes against a rubber stop 
set in the bearing casting. This damps the blow of opening 
the switch quickly, also serving as a stop to the arm. 

A high-tension fuse capable of safely opening a circuit 
of 250 amperes capacity is shown by Fig. 28. The contacts 
are precisely similar to those used in the switches, but are 
arranged vertically instead of horizontally. The fuse wire, 
which has a length of 18in., is embedded in a slate bridge 
of square section, a groove being run down its length for 
the reception of the fuse. Gunmetal blocks are fitted at 
each end of the bridge, and to these the fuse is firmly 
screwed after passing through a hole in the block. A slight 
hole is provided in the centre of the bridge for purposes 
of examination. The fuse is inserted in the contacts by 
slight pressure, and is held in position by the spring clips. 


f urne 
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A carbon break switch for breaking the field circuit is 
shown in Fig. 29. This type is intended for use with 
heavy currents and connections at the front, but where 
smaller currents are dealt with, the lower contact segment 
is not used, the centre bearing of the switch acting as part 
of the circuit. The switch is a two-way one, the segments 
being joined together by a slider of copper laminatione 
actuated by a handle of ebonite. The bridge is pivoted at 
its centre, where it is also divided into two parts, which 
take the shape of a Y. The two arms thus formed are 
fitted with carbon rollers so arranged that they engage 
with other rollera fastened on springs to the contact 
segments. These carbons take the break of the circuit, 


i 


and when burned away can be easily renewed. The lower . 
segment is connected to the alternator field, the right-hand 
to one pole of the exciter, and the left-hand to the other 
pole through a non-inductive resistance. Connected in 
this manner with the switch in the position shown in the 
drawing, tho field cireuit will be closed. When in the 
intermediate position, with the brush connecting both 
segments, the field and non-inductive resistance are placed 
in parallel across the exciting source, and when put over 
to the left the field is short-circuited by the non-inductive 
resistance. i 

Fig. 30 illustrates a complete panel with high-pressure 
switching arrangements on one pole. The primary 
ammeter is fixed at the top of the slate, with a short- 
circuiting plug and holder below it. Lower down are the 
synchronising sockets, with a rest for the plug below them, 
and beneath these are the main switch and 7955 At the 
bottom of the panel is the exciter slate, separated from 
the primary slate by a thickness of ebonite. This slate 
has a rheostat and field switch as above described mounted 
on it. | > 

Such panels are mounted in a wood framing; finished 
with teak or other mouldings, and arranged with spacé 
between the slates and wall for examination or alteration 
of the connections. : is 


(To be continued.) 


A MANCHESTER LOAD CURVE. 


Through the courtesy of the Corporation electrical engi- 
neer, Mr. C. H. Wordingham, we are able to reproduce in 
this issue a unique load curve, which was taken on Tuesday, 
Aug. 21. On that day a very heavy thunderstorm passed 
over the city of Manchester, which caused a very sudden 
and heavy increase in the load. This load curve, in fact, 
would be a useful record to a meteorologist in tracing the 
progress of the storm, as it fixes the exact point at which 
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Load Curve for the Dickenson-street Station at Manchester for Aug, 21, 1900. 


darkness commenced and ended. It will be seen from 
the curve that the ordinary load of about 1,750 kw. 
was supplied in the usual way at about  half-past 
two, due, we presume, to the light required in 
restaurants, and that at  halfpasst four the storm 
began to make itself felt. The load rapidly increased to 
nearly 4,500 kw., or approximately three times its normal 
volume, Such a sudden increase was a great tax on the 
steam-raising plant, and we learn from Mr. Wordingham 
that the pressure at the boilers could not be maintained. 
He, however, succeeded in maintaining the voltage on the 
lamps, for which every credit should be given to the 
engineering staff of the Dickinson-street station. The 
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unfortunate consumers in the City of London know what 
disastrous effects a thunderstorm has on the voltage of 
electric supply in that area. 


ON THE EFFECTS OF STRAIN ON THE THERMO- 
ELECTRIC QUALITIES OF METALS.—PART II.* 


BY MAGNUS MACLEAN, M.A., D.SC. 


A.—Thermo-electric difference between free wires and wires 
previously subjected to longitudinal extension and lateral 
compression, by drawing them through the holes of a draw- 
plate (§§ 1-17). | 

$1, In Part. I of this paper, read to the society on 
Feb. 2, 1899, the ubject of the experiments was stated to 
the determination of the magnitude of the thermo-electric 
effects, obtained from any one metal strained and 
unstrained. The results then given were obtained from 
two wires of the same material, one wire being previously 
drawn through a draw-plate, so ss to reduce it in 
size from No. 18 standard gauge (0:122cm. diameter) to 
about No. 24 standard gauge (00559cm. diameter) The 
arrangement of tbe experiments to measure the thermo- 
electric effect is shown diagrammatically in Fig. 1. One 
junction of the wires was kept in a glycerine bath, which 
could be heated by a Bunsen burner. This junction was 
tied by a fine copper wire to the bulb of a thermometer, 
T. The other ends of the wires were joined to short 


Fia. 1. 


copper wires, which served as terminals of the low-xesist- 
ance galvanometer used in the experiments. These 
junctions were wrapped in paraffin paper or cotton wool, 
which contained the bulb of a thermometer, 'T', reading halt 
degrees from Odeg. C. to 25deg. C. A paper screen, S, was 
hanging vertically between the Bunsen burner and the 
thermometer T' and the galvanometer, to prevent any heat 
from the flame reaching the rest of the circuit by radiation. 
These precautions were taken to make certain that all 
junctions, except the hot junction, would be at the same 
temperature. 
0:09 mikroampere per division, and as its resistance is 
15 obms, the E. M.F. at ita terminals was 0:155 mikrovolt 
per scale division. 

8 2. The metals for which results were given in Part I. 
were copper (six specimens), lead (two specimens), platinoid, 
German silver, reostene, and manganin. f The present paper 
gives resulta of similar experiments made on apecimens of 
commercial? and pure lead, obtained from Mesers. Johnson 


* Paper read before the Royal Society. 


t Dr. Anderson, Chemical Laboratory, the University, Glasgow, 
gave me the following analyses for reostene and for manganin: 


Reostene, Manganin, 
Si 0 6l percent. Sn ..... 0073 per cent. 
Fe 4. 7995 „ Fe .... 06 m 
Ni . 1653. „ Cu ...- 8602 „, 
Mn......... 1:21 » Mn 8 031 „ 

— Ni „ 3261 „ 
Total.. 98:30 „, 


Total. 98'685 


98 
i Dr. Anderson analysed the commercial lead and found it 
contained 99:129 per cent. of lead. 


he sensitiveness of the galvanometer was | 


and Matthey ; and specimens of annealed steel, of aluminium, 
and of nickel. 

$5. The method of experimenting was to take a piece 
of the wire and draw it through a few holes of a draw- 
plate so as to reduce its cross-sectional area to about a 
quarter. Then two pieces of the wire, one drawn and one 
undrawn, each 60cm. long, were joined as in Fig.1. The 
glycerine bath was very slowly heated by the Bunsen 
burner. When there was a rise of temperature of 5deg. C., 
the Bunsen burner was drawn slightly aside so as to give 
as much heat to the glycerine bath as it lost by radiation. 
When both the thermometer reading and the spot of light 
on the scale were seen to be steady, the readings were 
noted. The circuit was then broken and readings 
taken of the galvanometer zero and the thermometer T'. 
'The circuit was again completed, and readinge taken when 
there was 5deg. C. further rise of temperature, and so 
on up to a difference of about 100deg. C., the greatest 
difference tried in these experiments. A curve was plotted 
with differences of temperature between the hot and the 
cold junction as abscisez and currents tbrough the galvano- 
meter as ordinates. The mean current per degree difference 
of temperature as found from each curve is given in Table I. 


TABLE I. 


— 


Condition of conductor. | Current in mikro- 


Conductor. Current from 1 to 2 ampere per degree 
through the hot.junction.| up to 100Jeg. C. 
Annesledsteel.... 2. Padranp. . —. .. 0°0567 
Aluminiam . 2. Pedra |} 00085 
Nickel .... — wif 0203 
Lead, commerce. (2. Pen. . ) 0024 
Lead, pare ses 2. Braun...) 0996 


§ 4. The steel was annealed by coiling it round a large 
cast-iron ball, which was heated in a right coal fire for 
about an hour. After being taken out of the fire, the ball, 
with the iron wire round it, was allowed to cool slowly for 
about an hour and a half in the ashes below the fire. It 
was previously found that heating the wire to red heat by 
an electric current and allowing it to cool slowly did not 


anneal it. 
TABLE II. 


Resistance of the un- 
drawn wires in C. G. B. 
unite at 14deg. C. 


Cross- section] Specific 
of undrawn | gravity of 
and drawn | undrawn 
wires in £q. and drawn 


Conductor. 


Per cm. long, 


cm. wires. Per o. c ‘weighing. 
; | & gramme, 
0007504 | 778 
Steel, annealed... ( 0:004141 17162 } 13,900 108,100 
, 004594 | 28 
Aluminium .....|{ O 018697 355 } 3,546 9,931 
0 01179 89 
Nickel . . . pL qt } 9,430 83,920 
Lead, commereiall{ 0.00256 11.36 ) 20.56% 233,100 
0:01150 | 11°35 | 
Lead, Pure.—.—.- ( 0 00236 | 11.387 ) 20,900 230,200]. 
TABLZ III. 
22 98595 
ag 8 Hs 8 8 
E O e 3 8 o 8 B j 
278. ds | 9928 3 
Conductor. 828 RS o o 8 
598 5 | 80808 
Un Dawn. 3 3 $9 | $532 
drawn. t oF ga | grios 
Steel, annealed...| 0:1111 0 2015 | 03126 | 1813 01028 
Aluminium . 0:0047 | 00125 | 0:0172 | 1517. | 00099 
Nickel .m...... 00480 0 2287 | 02767 | 1:777 0.3784 
Lead, commercial} 0:1077 | 04820 | 0:5897 2 09 0:026 . 
Lead, pure. . 0 1059 | 0:5162 | 06221 | 2:12 0:0076 


2.85. The resistances of all the undrawn wires, and the 


812. 


were carefully determined by the usual laboratory methods. 
The results obtained are given in Table II. | 

86. By multiplying the current per division given in 
Table I. by the total resistance in the circuit, calculated 
from the results in Table II, the thermo-electric difference 
per degree between drawn and undrawn wires is found. 

e numbers are given in Table III. 

§ 7. The thermo-electric difference between glass hard 
tempered steel, annealed steel, and unannealed steel was 
found by similar experiments to be : 

» 5 Seal? 5 mikrovolte per degree C. 


1. Unannealed steel Ia. 
2. Annealed steel Jo 18 „, » 
rer T T 


1. Glass hard steel 
2. Annealed steel 

The direction of the current through the hot junction 

was in every case from hard steel to soft steel. 


B.—Thermo-electric difference between free wires and wires pre- 
viously permanently elongated by longitudinal stresses (88 8-10). 

$8. Attempts were now made to determine the thermo- 
electric difference between free wires and wires previously 
55 elongated by a longitudinal stress. It was 
ound difficult to elongate the hard wires permanently to 
any appreciable extent before they broke. Several methods 
for stretching the wires were tried, and the method finally 
adopted was to take two 5 of stout copper rod, bent 
into the shapes shown at A and B in Fig. 2, and to wind 
the wire to be stretched several times round A and B. 


S228 UO a» UD Guo Ue Bee ee ww = ww 


— — 


The end A was clamped in a fixed vice, and the end B 
fixed in the clamp of a screw arrangement. By turning 
the screw the wire was stretched tight. Two ink marks 
were then put on the wire at C and D 60cm. apart. The 
screw was very slowly turned, and the distance between 
C and D measured until the necessary elongation was pro- 
duced or until the wire broke. The wire generally broke 
where it lay tangentially to either rod A or B. 

§9. The greatest percentage permanent elongation that 
could by this method be got in hard-drawn copper, 
manganin, nickel, and German silver, was 0:7, 0:5, 0:7, and 
05 respectively. The thermo-electric difference between 
the stretched and the unstretched wires was then deter- 
mined, as described in $5, and the results are given in 
Table IV. 

$10. It will be noticed that the current is from 
unstretched to stretched, through the hot junction for 


three specimens of copper, and from stretched to unstretched 
bu do 


through the hot junction for other three specimens. The 
probable explanation of these results is suggested in § 12, 
14, 15. 


C. E 2e between free wires ms wires under 
ess, i rary elongation, manent 
slongütion (8 11-18). mu Ghee 

§11. The arrangements shown diagrammatically in 
Fig. 3 were now made to determine the thermo-electric 
difference between free wires and wires while (a) under 
stress, stretching them within their limits of elasticity, and 
(b) under stress, stretching them beyond their limits of 
elasticity. A B is a brass tube through which steam from 
a kettle is allowed to pass. The wire under test is wound 
round this brass tube three times, and then round a small 
brass tube in the triangular frame below, and then to one 
of the terminals of the galvanometer. The wire is thus 
quite continuous, from one terminal of the galvanometer to 
the other terminal. Some cotton wool is loosely packed at 
the bot junctiou of the wire to ensure that the temperature 
of the wire is at steam temperature. The weight of the 
triangular frame (two sides wood and one side brass tube) 
with its hook for hanging weights on was 220 grm. 
This is the smallest weight used for each wire, everyono 
of which was about No. 30 S. W. G. (diameter, 0°315em.). 
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specific gravities of both the undrawn and drawn wires, 


TABLE IV. 
2 9. 2 . , 
8 29 |E |o E 
8$ |8 Mess 
Condition of — E 8 883 
conductor. 8 3 PRÉ 
Conductor. SA 3 = : Hr DR 
to : a8 
mex Heb dun 
Jun D. e © © $59 
5 „ 2 25 
g's 5 08 gs 33.6 
Messrs. Johnson and 
Matthey— 
ee ) 1-000021 1517 | 0-0082 
(b) Co per, for fil stretched 1:010:008 | 1:519 0 0046 
. . } 1:5,0-0051| 1 548 | 0 0079 
Messrs. Glover— bad 
1 unstretc . a. i 
(a) Copper, hard {|) Snetched } 0-710°0018! 1-519 0 0027 
(b) Copper, sot ( f aeran ^ ] 1-5/0-005 | 1:631 | 00077 
Copper, labora- f|] unstretched Ria. . 
as 1 } 1:510-0094| 1:518 00036 
unstret . ala. : 
: stretched } 20 00:174 | 1-52 00264 
1 unstretc Ala. : 
Reostene q 2 stretched } 2-010:009 | 2:312 | 0-0208 
stre : F 
Platinoid ee 1:00-047 1 937 | 0:0910 
streto : 8 ; 
German silver -( unstretched 0.50 056 11:835 | 0:1027 
1 strete me 
Manganin .......- 2 unstretched } 0:5'0:036 | 1924 | 00693 
1 strete aa. . 
Aluminium .....[|] Stretote | } 1-00-0135| 1:51 | 0:0204 
Nickel 5 ) 0:710 084 | 1:596 | 0:1341 


The object of the small brass tube in the triangular frame 
was to keep the temperature of the cold junction at any 
determined temperature by allowing water or other fluid to 
flow through it. In all the experiments hitherto made, the 
temperature of the cold junction was taken as the tempera- 
ture of tho air at the time of each observation. 

$12. The experiments were performed as follows: The 
wire was put into the circuit, as shown in Fig. 5. Alter 


steam was allowed 1o rs through the tube for some time, 
the galvanometer ing and the air temperature were 
taken. The circult was then broken, and the metallic zero 
of the galvanometer was noted. The circuit was made, 
and a weight was added on to the hook of the triangular 
frame. Three readings of the galvanometer were now 
taken : (1) with the weight on, (2) with the weight off, aud 
(3) with the circuit broken. A heavier weight was hung 
on and other three readings taken, and so on to the heavies 

weights used in the experimenta. 
$15 The readings of the galvanometer were in the 
same direction for all the wires tried with weights on and 
off, except for soft copper and iron. The greatest perma- 
nent elongation produced in any of the hard copper wires 
experimented on was 0:17 per cent., and for this permanent 
elongation the reading on the galvanometer was in the 
same direction for weights off and on, though always 
greater for tbe latter. 
; ! (To be continued.) 
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ampere readings gives us the power faetor of the eircuit, 


ELECTRICAL MEASURING INSTRUMENTS.* 
BY J. FRANKLIN STEVENS, 


In attempting a brief discussion of so broad and com- 
rehensive a subject as that assigned me for this evening, 
have been principally concerned in trying to decide just 

what portion of the genera, subject I should touch upon, 
and in what manner 1 could treat that portion briefly, for 
Icannot hope to be comprehensive and yet have my remarks 
present a semblance of coherence. 

Since we have available a very extensive literature 
bearing on the subject of laboratory testing instruments, 
in which can be tound descriptions of the instruments 
employed, their construction, application, and approximate 
laws, I shall pass over that portion of the subject and 
confine myself to commercial direct-reading indicating 
instruments, such as are to be found in everyday use. 

The history of the art embodied in the commercial 
manufacture of indicating instruments is extremely 
interesting, but shows many analogies to the development 
of other branches of electrical engineering, with the single 
exception that practical data in published M is extremely 
scarce. Everyone entering this field is compelled to master 
some of the most intricate problems known to the pro- 
fession, and must learn for himself how best to apply 
theoretical deductions to practical mechanical devices. 
Until very recent years our sole guide has been the study 
of early and primitive types, which in their time were 
useful and valuable, but which to-day fail to reach the 
high standard we have learned to demand of an instrument 
whose function is to indicate the input or output of our 
many and varied electrical devices. Every new device put 
before the public has meant a new condition to be met by 
the instrument manufacturer, requiring of him a new 
design or modification of an existing design. Two rather 
recent examples of this occur to me: one, the increasing 
tendency to employ high voltages in commercial work, 
reaching frequently 12,000 volts in the case of series 
constant-current arc-light systeme and 33,000 volts in long- 
distance power transmígsions ; the other, the rapid develop- 
ment of the electric automobile, which requires a volt- 
ammeter of as high a degree of accuracy as the portable 
laboratory instrument, yet able to withstand the roughest 
usage ever accorded an instrument of precision, coupled 
with restrictive specifications as to size and weight. In 
every instance instrument manufacturers have met the 
demand made upon them better, I think, than many of our 
fellow-workers have in some other lines. Much yet remains 
to be done, and much, I am confident, will be done in the 
matter of perfecting oxisting instraments in the near 
future. Gradually inefficient or unreliable types are being 
relegated to oblivion, and the remaining ones brought 
closer and closer to staudard uniform conatruction. 

The greater number of measurements required to-day 
can be made with a voltmeter, ammeter, and wattmeter, 
and, while it might be thought that the wattmeter is 
merely a combination of the voltmeter and ammeter 
mounted in one case, this is not true in all classes of 
measurement. While it is true that the reading of the 
wattmeter represents the product of the readings of the 
voltmeter into the ammeter in the case of direct-current 
measurements, it is not true in the case of alternating- 
current measurements, save in the very exceptional case of 
a circuit possessing neither capacity nor inductance or a 
balance of the two. When either inductance or capacity 
exist, there is a consequent lag or lead of the current wave 
relative to the pressure wave, and, since the instantaneous 
readings of the volts and amperes represent the mean 
effective or virtual values—that is, the square root of 
the mean square—their product differs from the read- 
ing of the wattmeter, which indicates the integrated 
values of two curves, the maximum and minimum 
values of which occur at different times. To obtain 
an agreement between the values obtained by volt- 
ampere readings and watt readings, it is necessary to 
multiply the volt-ampere readings into the cosine of the 
angle of lag or lead, so that the ratio of the watt readin 
as given by a properly-constructed wattmeter, to the volt- 


* From the Journal of the Franklin Institute. 


and from the two sets of readings we can readi 
the angle of lag or lead and the so-called wattless current. 
Probably this is well known to all of you, yet scarcely a 


determine 


week passes but I have to explain the matter to one or 
more customers, who cannot reconcile the difference in the 
two sets of readings, and are inclined to believe that some, 
if not all, of their instruments are indicating erroneously. 

Before touching on the different types of indicating 
instruments which are most commonly found in com- 
mercial use, let us consider for a moment the essential 
requirements of a practical and satisfactory instrument for 
measuring voltage, current, or power. To start with, the 
instrument must be direct-reading. We have no time to-day 
to convert angular deflections into true values by means 
of tables of constants, but insist that the pointer shall 
indicate directly in definite units the value of the passing 
load or the impressed E.M.F. We must next be assured 
of the accuracy of the calibration, and for that depend 
principally upon the reputation of the maker or check the 
indications by comparison with a secondary standard. 
Beyond this we must know that the accuracy of the indica- 
tions ia not affected by the influence of ordinary external 
fields or by normal variations of temperature, due either 
to heating within the instrument, by means of the 
of the current to be measured, or to variations in the 
temperature of the room in which they are installed. 
All instruments should be mounted iu dust proof cases, 
and the systems carried in jewelled bearings; the 
movement of the pointer should be aperiodic or dead- 
beat, and, so far as possible, the system should contain 
nothing subject to change or deterioration, and should 
be constructed so that it will withstand successfully the 
ordinary rough usage liable to be accorded it in practice. 
The question of gradual change of accuracy, due to the 
change in some constituent part of the system, has led me 
to strongly advocate the use of electromagnetic instruments 
with gravity control for switchboard use whenever the con- 
ditions render them applicable, and I fully expect to see 
this type of instrument become more popular, as its 
advantages become more widely appreciated. Such a 
system is not applicable for portable instruments, save 
the dynamometer system for alternating currents, and even 
then a spring control must be used: nor is the series electro- 
magnetic ammeter practical above about 1,500 amperes, 
due to the structural difficulties involved in carrying the 
'bus bars directly to the instrument terminals. The one 
objection most commonly urged against the electromagnetic 
instrument for direct-current switchboard use is the 
uneqnally divided scale, for, as a rule, the scale only 
covers a range starting at 10 per cent. of the total up to 
maximum. In most cases, however, this objection is 
purely captious, for a switchboard voltmeter is seldom used 
to indicato more than 10 per cent. above or below the 
normal voltage, and the ammeter indications are of prin- 
cipal importance in the higher ranges to prevent a possible 
overload of the circuit or generator. In alternating-current 
circuits an equally divided scale is an impossibility, so why 
should we sacrifice constancy in direct-current measure- 
ments for the sake of an equally divided scale when the 
lower registers are so seldom used! In portable direct- 
current instruments the proposition is somewhat different, 
as we desire to cover the maximum limits of possible 
measurement on a single-scale instrument, therefore an 
equally divided scale is desirable and practically necessary. 

Taking up now the different types of instruments which 
are in most eommon use, we find they may be roughly 
divided into six classes, depende on the principle by 
means of which measurements of voltage, current, or power 
are made; (1) the hot-wire ; (2) the tangent galvanometer ; 
(3) the electrostatic; (4) the dynamometer; (5) the 
D'Arsonval galvanometer, and (6) the electromagnetic. 

The hot-wire instrument is designed to operate by the 
expansion of a fine wire or strip of conducting material 
due to the heating 5 by the passage of the current 
to be measured, and, therefore, the indications are propor 
tionate to the rquare of the current. This type of instru 
ment possesses the advantage of indicating with equal 
accuracy the current flow on either direct or alternatin 
current circuits, and is independent of the frequency o 
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the circuit or of the shape of the current wave; it is 
further unaffected by the presence of external fields. These 
advautages, however, are all that can be claimed for this 


system, and to offset them are many serious disadvantages. 


Since the instrument operates by virtue of temperature 
differences, it is extremely susceptible to variations of 
external temperature, and such variations must be com- 
pensated either by mechanical means, which provide for 
bringing the pointer to zero by increasing or decreasing the 
tension on the working wire, or by providing auxiliary 


heating strips, which are supposed to automatically adjust 
the tension of the working wire on the general principles 
of a thermostat. This may seem a small matter to most 
observers, but ,to me it signifies an error in principle, 
and reminds me of one of our early types of arc 
dynamos which, by reason of incorrect construction, was 
found to spark badly ; so, in place of correcting the design, 


an air blast was provided to blow out the spark. Another 


point of objection is the constant change of zero, due to 
«he fact that until the wire has been stretched to its elastic 
limit it will fail to return to the same point after having 
been atretched by the heat applied, and will always show a 
slight residual strain. To attempt to correct this prior to 
installation in the instrument means, judging by my own 
experience, that at least 90 per cent. of the wires will 
break daring the preliminary stretching process ard the 
rem ining 10 per cent. will st nd but a very slight overload 
in service. As overloads are quite common, thie would 
constitute a serious objection, for it means the return of 


the instrument to the manufacturer for the insertion of a | 


new wire and recalibration. Another very serious objec- 
tion is the amount of current required to operate tho instru- 
ment. The average resistance of a modern hot-wire 
voltmeter is four ohms per volt, which means a current flow 
of 25 ampere. This low resistance effectually bare this type 
of instrument for accurate testing, since the amount of power 
abstracted from the circuit to be tested vitiates the accuracy 
of the results obtained and introduces serious errors, which 
must be allowed for in all calculations. Recently an 
attempt has been made to introduce the hot-wire instrument 
as a shunt ammeter, particularly for alternating-current 
measurements. As a shunt ammeter, the hot-wire instru- 
ment is a distinct failure, for, while the manufacturers 
claim it can be operated on a drop of ‘3 volt for full scale, 
my personal experience bas shown a drop of six volts to be 
necessary. On the makers’ figures, 300 watts would be 
required to operate a 1,000-ampere ammeter (nearly 4 h. p. 
per instrument), while on the sample I have tosted 6,000 
watts, or 8 h.p, would be required. Again, it has been 
shown that these ammeters when calibrated on direct 
current are not accurate within 10 per cent. when used on 
alternating currents, unless the reactance in the shunt is 
exactly equal to the reactance in the instrument, a condition 
almost impossible to obtain even with the most carcful 
design. 

A modification of the hot-wire system has been proposed, 
consisting of an enclosed chamber containing a fixed resist- 
ance wire, one end of the chamber, which is mado airtight, 
consisting of a flexible diaphragm operating tho pointer 
through a system of levers. In this case the heat supplied 
to the wire by the passing current causes the air in the 
enclosed cylinder to expand, and, consequently, pute the 
diaphragm under tension, very much on the principle 
employed in the aneroid barometer. I find by actual 
experiment that such a system could be applied to volt- 
meters, and could be so made that it would be accurate iu 
its indications, and would possess a reasonably high resist- 
ance. The feature, however, which renders this system 
impracticable is the slowness with which the readinge can 
be taken. The pointer will not come to rest until after the 
heat supplied the air enclosed within the chamber is equal 
to the heat radiated by the walls of the enclosing chamber, 
and from 14 to 2 minutes are required before the 
pointer will come finally to rest at the part of the scale 
marked to indicate the impressed EM. F. This is true 
no matter how small the air chamber is made, and while 
it is possible to shorten this time by carefully covering 
the sides and one end of the cylinder by a heat-insulating 
jacket, still it cannot be constructed so as to give an 
instantaneous reading, and every attempt to shorten the 


but opposite in action. 
if the proper proportions of solenoids to magnetised 


time by covering the walls of the chamber results in a 
corresponding increase of the time required for the pointer 
to come back to zero after current has been shut off. In 
other words, the instrument is similar in ite action to an 
ordinary thermometer, which, as you know, cannot be made 
to respond instantly to changes of temperature. 
Electrostatic instruments, which depend for their action 
on the mutual attraction of two plates connected to the 
opposite sides of the line, are still used, but not extensively, 
for high-tension measurements. They will indicate 
correctly on either direct or alternating current circuite, 
but are limited to measurement of voltage. It is 
impossible with this type of instrument to obtain a low 
reading, as the attraction of the plates toward one another 
varies approximately with the square of the potential 
difference between them. I say “varies approximately 


advisedly, as the capacity of two plates varies directly 


with the square of the voltage only when the distance 
botween the plates is maintained constant, which in this 
case is an obvious impossibility. As a rule, these instru- 


‘ments cannot be made dead-beat without introducing 
‘elements liable to seriously interfere with their accuracy ; 


and while there are no errors due to temperature changer, 


and while they are also extremely efficient, requiring no 
current flow at all, they are affected very considerably by 


external influences, particularly by static charges, which are 
almost invariably present in power stations or dynamo 
rooms, and, as you probably know, it is practically impos- 
sible to provide a shield for static effects. 

Instruments employing the principle of the tangent 
galvanometer are still employed, and for certain claeses of 


‘measurements are extremely useful. They can be particu- 


larly recommended for use as ground detectors or differential 
voltmeters, where the actual value of the indicators is of 


‘small moment, the particular object being to show a balance 


of two opposing voltages or the presence of a ground by 
deflection. In this system the magnetised needle is 


suspended vertically, and is acted upon by two equally 
and oppositely wound solenoids ; that is, the solenoids are 


wound with two wires in multiple and then cross-con- 
nected, so that we have two circuits equal in effect 
I might say, in passing, that 


needle are employed, and the length cf the magnetised 
needle properly proportioned to its area, the tangent 
galvanometer Instrument may be made extremely accurato 
and also quite permanent. re must be taken, however, 
that under no conditions can the direction of the lines 
generated by the solenoids oppose the lines existing in the 
magnetised needle, otherwise the value of the calibration is 
almost instantly destroyed. 

For measurements of alternating-current voltage, and 
also for the measurement of the watt output of any alter- 
nating-current source of energy, the dynamometer system, 
in one of its many modifications, is unquestionably the be:t 
typo of instrument that can be used. This instrument 
iudicates directly the mean effective voltage of the line to 
which it is connected, and is equally accurate for direc'- 
current measurements, provided readings are taken with 
the direct current flowing through the instrument in one 
direction, then the direction of the current flow reversed 
‘and a second reading taken, the mean of the two readings 
being the correct value of the impressed E.M F. This for 
the reason that the instrument is extremely ruscept iblo to 
the influence of external fields. Further, the dynamometer 
type of instrument is only properly adapted for use in 
portable instruments. The fact that two readings are 
necessary on direct current prohibits its use as a switch- 
board instrument on direct-current circuits, and its delicacy, 
coupled with its field of low intensity and its susceptibility 
to error, due to the presence of iron in its immediate 
neighbourhood, whether used on direct or alternating 
current circuits, renders it impracticable as a switchboard 
instrument for alternating current circuits. As an ammeter. 
it cannot be successfully employed for measurements above 
5 ampere, due to the difficulty of providing perfectly 
flexible contacts capable of carrying large currents. 
‘When you attempt to convey a current into a moving 
‘coil beyond the carrying capacity of a flexible con- 
ducting spring, recourse must be had to mercury contacts, 
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and a mercury contact should never be employed in 
a portable or enclosed type instrument. In the 
dynamometer instrument great care must be taken 
to have the moving coil as light as possible, and 
to render the instrument aperiodic, or dead-beat, an 
aluminium air-vane, moving in a partially enclosed chamber, 
must be employed. Manually operated brakes acting on 
the delicate moving system should be avoided, as their 
continued use results in a serious derangement of the moving 
parte. 

Instruments based on the principle of the D'Arsonval 
galvanometer are very extensively used to-day for both 
switchboard and portable instruments on direct-current 
circuits ; they can be calibrated so as to show an equally 


divided scale, and, if properly constructed, are an extremely | 3 
‘magnetic principle contain no material subject to change or 


efficient instrument. Farther, they are very well adapted 
to the measurement of resistances and grounds. In the 
construction of this type of instrument the important 
factor is the permanency of the permanent magnet fields 
employed. It is essential, in the first place, that the 
proper grade and quality of steel shall be employed, which 
means a steel possessing high permeability and a high 


degree of retentivity ; then this steel must be carefully |: 
;of indicating instruments, it may be noted that there is no 
one type which is universal—that is, adapted for switch- 
;board and portable use for either direct or alternating 


worked within definitezlimiting temperatures and must be 


treated with great care and skill in the process of magnetis- 


ing and ageing. Further than this, the moving coil 
should be extremely light and the whole system carefully 
shielded from the influence of external fields, and yet so 
shielded that the moving coil will not be robbed of an 
appreciable number of lines of force, due to the presence 
of the shielding iron. "The greatest field for this type of 
instrument is in the measurement of heavy currents—that 


is, for currents of 1,000 amperes and upwards, due to the 


fact that it can be operated as a shunt instrument, requiring 
an extremely small drop of potential, full seale being 
obtained with a drop of from -03 to 05 volt. This means 
a relatively high efficiency, and, while the instrument does 


not possess all the advantages of a series ammeter, yet it is |: 
far easier to instal, and where a high degree of accuracy in |: 
ed, will be found very |: 


Further than this, the. D'Arsonval instrument, which | 
gives deflections directly proportionate to the current flow, | 
e 


current indications is not deman 
satisfactory in practice. 


nds itself readily to a large variety of measurements, 
such as determining resistances and measuring the drop 
of potential from which resistances and grounds may be 
readily computed. It is, however, a type of instrument 
which should be handled with great care, as rough handling 
or the presence of powerful external fields will permanently 
destroy the accuracy of its indications. Further, since it 
dopends primarily for its continued accuracy of the main- 
tenance of a field of uniform strength, as supplied by its 
permanent magnet field, instruments of this type should be 
frequently checked to ascertain whether the permanent 
magnets have maintained their initial atrength. 

A great deal might be said on the subject of the last 
type under consideration—namely, the electromagnetic 
system—for there are probably more variations in practical 
construction contained in this type than in all the other 
types put together ; some are good, many very bad. It is, 
however, unfair to adopt the policy of certain engineers, 
who unqualifiedly condemn every electromagnetic instru- 
ment, solely and entirely on the grounds that they contain 
a moving mass of iron, which, in their opinion, must render 
the instrument subject to errors of lag and hysteresis. My 
practical experience with this type of instrument, covering 
& great many years, has taught me that it is perfectly 


possible to so construct an electromagnetic instrument 


containing a mass of moving iron that errors of lag and 
hysteresis. if they are present, are so small as to be 
negligible. In order to achieve this result, it is necessar 
first to proportion every part of the instrument wit 
reference to all other parts; to carefully shield the instru- 
ment from the influence of external fielde, and this by 
means of a shield that will not introduce errors due to 
its own retentivity. The iron employed should be very 
small and very light, and should be selected after careful 
test for parity and absence of reténtivity. It should 
then be formed up with care, and so treated that oxida- 
tion is practically impossible. The field due to the 


actuating solenoid should likewise be carefully studied, and 


should be designed so that the moving iron will at no time 
be completely saturated, and yet of sufficient strength, in 
conjunction with the shield employed, as not to permit the 
indications of the instrument to be seriously influenced by 
external fields. In no case should two masses of iron be 


employed, as is common in some types of instruments, 
‘which depend on the repulsion of a moving vane by a fixed 


vane of similar polarity, both being energised by the 
actuating solenoid. It is almost impossible to free double- 
vane instruments from errors of lag or hysteresis, and there 
is a further tendency for the pointer to stand off zero, due 
to the residual magnetism mutually induced in the two 
vanes. | | 

‘The fact that the instruments constructed on the electro- 


deterioration, coupled with the fact that they can be built 
solidly and substantially, and controlled by gravity in place 


of a spring or springs, renders them exceedingly reliable 
in practice. 
installed, there is no reason why the calibration should 
change with time. 


If their calibration is correct when first 


In the above brief description of the most common types 


current measurements. While we can very readily 


‘dispense with the hot-wire and electrostatic instruments, 
ithe other four types are essential for some class of measure- 
‘ment, and for any particular line of measurement the most 


‘suitable system should be selected. It is possible that 
‘some day a universal system may be found, but until that 
time the user must select from existing types the one 
‘which in principle seems most applicable, not only to the 
character of electrical energy to be measured, but also to 
ee conditions under which measurement must be made. 


! (To be continued. 
| 
‘QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station. work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 


of any question we offer ten shillings, We also give 
fwe shillings for every other answer we print. The answers 


to any question should be sent within 10 days after the 
question has appeared. We would call the attention of 
ous sending in answers to the fact that the neatness of 
any sketches (which must be ink) sent in is considered 
‘when marking the relative values of these answers. All 
formuls must be carefully written to n mistakos as 
to symbols, and all loose sketches should be signed by the 
author. The matter should be written on one side only 
of the paper. Questions may be sent at any time. 

| QUESTIONS. 

303. Explain the use and working of the Kelvin earth-current 
` recorder, with automatic short-circuiting switch. Give 

diagram of connections /—K. V. R. 


504. What are the best and most useful forms of earth-plates 
used for lightning arresters 1—F. 


ANSWERS. 
Question No. 295.— What is the best arrangement and the best 
machinery to use to run 14 direct-current arcs taking 
25 amperes 1 


Best Answer to No. 295 (awarded 10s.).—1t the lamps 
are situated close together for the purpose of lighting a 
single factory or other building, it would be best to run 
them either all in parallel off an ordinary compound 
dynamo wound for about 60 volts, or in seven parallel 
groups of two lamps each off a 110-volt or 180-volt gene- 
rator. In either case, a steadying resistance should be 
placed in series with each lamp or pair of lamps, This 
arrangement will allow & standard and therefore cheap 
dynamo to be used, it obviates the use of a dangerously 

b voltage, and the same generator can be conveniently 
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used for incandescent lighting if any should be required. 
If, however, the 14 lamps are distributed over a consider- 
able space, as in street-lighting or similar work, it will be 
distinctly more economical in copper to work them all in 
series at 700 to 750 volta. In this case the dynamo must 
be a series-wound arc lighter with a TOOP DE characteristic 
curve, so as to ensure steady burning. The lamps need 
not have any special steadying resistances, but must be 
fitted with automatic cut-outs, so that in case of accident 
to one lamp it will be at once short-circuited, and the 
remaining lamps will continue to burn uninterruptedly. If 
lowness of price of the installation is the great object, the 
dynamo should be a high-speed belt-driven one, but if 

ce is of more importance, a direct-coupled engine set 
would probably be preferable, though more expensive.— Q. 

Answer to No. 295 (awarded 5s.).—The best way of 
running the arc lamps is by the series method. Compared 
with parallel running, the series system possesses many 
advantages, both as regards steady burning and first cost. 


Fig. 1. 


With parallel working for 14 arc lampe, each taking 
25 amperes, we should require a generator capable of giving 


350 amperes at 50 to 60 volts. This, in the first instance, 
is against parallel working; the quantity of copper in a 
system using such a large current would cost far more than 
a serios system. Besides this disadvantage of first cost, the 
lamps are found to run very unsteadily, and require resist- 
ances to reduce the current, or a general burn-up in the 
lamp is the result. It will be seen from the above that 
everything points to series working when arc lamps only 
are to be used on the generator. The generator in a series 
system gives out a small current at a high voltage—in the 
case in question 25 amperes—and the voltage =(14 x volts 

uired for each lamp); in addition, a small percentage 
must be allowed for drop in line. The lamps are all con- 
nected in series, and are provided with automatic cut-outs 
which cut out a faulty lamp. A disadvantage to this 
system is the high voltage used, which requires great 
carefulness in handling any apparatus, or fatal results 
may happen. The machines or generators used to 
generate the current are known as the open-coil type, 
the two best-known machines boing the Brush are 
lighter and the Thomson-Houston. The Brush machine is 
hardly so complicated in the armature winding as the 


Fic. 2. 


Thomson-Houston, and as this is a very important item, as 
the armature is generally damaged before any other part, 
I should advise the adoption of this type of machine. In 
a series machine the E M.F. is taken from the coils at the 
moment of greatest activity—i e, when the E.M.F. is at 
its maximum. This leads to tremendous sparking at the 
brushes, but as no miga enters into the construction of 
these commutators, practically no damage is done. The 


coils are connected in pairs, and each pair is thrown out of 
no current, and comes 


the circuit when it is generatin 
into the circuit again as the E. M. F. rises. 


In Fig. 1 it will be seen that C C, are the pair of coils 
entirely cut out, whilst A A, are in the best position, and 
in series with these coils are B B,, D D,, four coils, which 
are rising to their best position. The commutator is in 
two parts, as shown, the brushes, R Q, being connected 
across, whilst P S feed outside circuit. The regulation of 
the current is accomplished by an ingenious regulator 
devised by Brush. hen the current in outside circuit 
increases, the magnet core, C, is attracted, lifting the lever, 
A, and compressing carbon plates, B, thus enabling more 
current to go through B, and thereby weakening F M, thefield 
magnets of the machine, and keeping the current steady. 
In starting a series machine, the current rises better if the 
terminals are shorted with fuse wire to allow the magnets 
to become excited.—F. M. M. 


Answer to No. 295 (awarded 5s.).—As the number of 
lamps to be used is small, presumably only a small space 
is therefore covered. That being the case, an ordinary 
shunt-wound drum macbine giving 100 volts (180 amperes) 
could be used as generator, the lamps being connected two 
in series across the mains. The lamps, if possible, should 
be arranged so that if any are cut out it will be two that 
are in series. If one of two in series is cut out, a com- 
pensating resistance must be put in to prevent injury to 
the remaining lamp. As an alternative to the above 
method, all the lamps can be connected in series and run 
from a series-wound generator giving 25 ae at 720 
volta. Any lamps cut out must be rep by a com- 

ting resistance, unless a special dynamo is used to 

eep the current constant, which is often done by shifting 

S position of the brushes by suitable mechanism.—F. H. 
ALMER. 


Question No. 296.—In a continuous-current circuit, three-wire 
system, with 120 volts in the mains, which is the best way 
for supplying power in the daytime at 240 volts without 
any trouble, with the supply of light in the evening at 
120 volts? It is needed that power cannot be used in the 
evening, nor the light in the daytime. 


Best Answer to No. 296 (awarded 10s.).—The demand 
that it shall be impossible to use both the 240-volt motors 
and the 120-volt lamps at the same time distinguishes this 
from all ordinary three-wire systems. The required result 
can, however, be fairly simply obtained by means of the 
arrangement shown in Figs. 1 and 2. 

The 120-volt lamps are connected between the middle 
and the outer wires as usual, the total namber of lamps 
being divided as evenly as possible between the two sides 
of the system, so as to reduce the current in the middle 
wire to a minimum. The 240 volt motors, as will be seen 
by the figures, are connected between the middle wire and 
one of the outers, the same outer being used for all the 
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motor connections. The method of working the system is 
as follows: During the night-time, when lamps only are 
to be used, switch A will be open and switch B closed, as 
in Fig. 1, and the arrangement will be the ordinary three- 
wire system in every particular. Doring the daytime, 
when motors only are to be used, switch A will be closed 
and switch B open, as in Fig. 2, thus disconnecting the 
middle wire from the + terminal of the main generators (or 
balancer if one is used) and connecting it directly to one of 
the outer wires (the outer to which no motors have been 
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connected), with the result that the volts across the left- 
hand side of the system (Fig. 2) are made zero, and the 
volts across the right-hand side, to which all the motors are 
connected, are raised to 240. j 
Now, with regard to the impossibility of ranning both 
lamps and motors at once. With the night-time connec- 
tions (as shown in Fig. 1) it will be seen that the volta 
across the motors is only 120, so that even if switched in 
they would run at a very slow speed, would take a very 
large current, and would consequently heat and spark, and 
thus effectually prevent any consumer continuing to run 
them. A more satisfactory arrangement, however, and 
one preventing any risk of damage to the motors, would 
be to have all motors fitted with automatic release starting 
switches, S, of the Cutler-Hammer pattern, which are now 
so commonly used. These would prevent the motors ever 
starting at all with 120 volts, as the switch handle would 
simply fly back to its “off” position as soon as the 
hand is removed. With the daytime connections (as 
shown in Fig. 2) the voltage over the lamps on 
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one side of the system is zero, so that they could 
not possibly be used, whilst the voltage on the other 
side would be 240, which would immediately burn out any 
lamps that might be switched in. In order to prevent this 
burning up of lamps it would probably be better to fit the 
lamp circuit in every house connected to that side of the 
system with a simple form of automatic cut-out, such as 
at C (Figs. 1 and 2), which would open the lamp circuit as 
soon as the voltage rose above 120. Failing such a cut-out, 
it would be necessary to close switch, A, slowly through a 
resistance, so as to give consumers who had left lamps on 
timely notice. With the arrangement described it will be 
noticed that the middle wire of the system must have 
sufficient section to carry the whole of the motor current. 
With the relation of out-of-balance current to motor current 
found in an average supply statioo, this would, however, 
not necessitate a larger middle wire than would anyway be 
put in.—Q. 

Answer to No. 296 (awarded 5s).—This question has 
been eo vagucly drafted that it is difficult to discover what 
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is required. The writer has assumed that it applies to a 
central station where the generating plant is too small to 
provide for both the lighting and power demands, and that 
it bas been decided, since “ it is needed that power cannot be 


used in the evening nor the light in the daytime,” to supply 
current for power purposes only at 240 volts in the 
daytime, and for lighting purposes at 120 volts in the 
evening, and that now a simple and effective arrangement 
of switchboard and mains b required. If this the 
correct interpretation, it is evident that the ordinary three- 
wire system, shown diagrammatically in Fig. 1, cannot be 
used where the motors would be coupled across the two 
outers, A and B, and the lights approximately equally 
between the outers and middle wire, AC and B d ; for 
although by opening a switch placed between O and the 
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FIG. 2. 


dynamo leads it would be easy to prevent the lights being 
used in the daytime, it would be impossible to prevent the 
motors being thrown into circuit in the evening. If, 
however, one of the outers, say B, were duplicated by an 
additional wire, D, the motors could be connected across 
from D to A, and the lighting circuits from B to C and 
C to A, while Fig. 2 sbows an arrangement of one single- 
way switch fixed in C, and one two-way switch for D and 
B, and this is so arranged that if D be connected to the 
dynamo, the switch in C would be open, while if C be 
closed the same movement will cause D to be broken and 
B to be connected to the dynamo.—M. 


Answer to No. 296 (awarded 53.).—It is here assumed 
that the tbree-wire system mentioned is supplied at a 
pressure of 240 volts across the outers. If this supposi- 
tion is correct, there is no reason why the motor supply at 
that pressure and the lighting supply at 120 volts should 
not go on at the same time, unless, of course, it so happens 
that the generators are not capable of a greater output than 
the motor load. 

Fig. 1 is a diagram of connections for running both 
motors and lights at the same time. The motors are 
placed directly across the outer bars, and are supplied by 
Lwo-wire circuits quite distinct from the lighting circuits at 
240 volts. M and Lare the motor and lighting circuits ; 
G,, G,, and G, are generators. Gi and Gs, giving a pressure 
of 120 volts, are coupled in series on either side of the 
neutral wire. During lighting hours they will act as 
balancers, in addition to maintaining a pressure of 240 volts 
across the outers. G,, a generator giving a pressure of 
240 volts, is shown connected directly across the outers. 
This is not really a necessary arrangement, as generato: s 
connected as Gi and G, will do all that is required. Ci. Cz. 
C,, and C. are automatic cut-outs set to open the circuits f 
the current passing through them should fall below a certain 
value; f,, fa F. and f, are safety fuses; and s, 53, and s, 
are the shunt field windings of the dynamos. If it is 
desired to so arrange matters that the lights and motors 
cannot be used at the same time, leads from the three bars . 
can be brought to a triple-pole change-over switcb, as shown 
in Fig. 2. When the switch is in the lighting position, the 
contacts, a, &,, b, and 52, c, and cp are bridged across by 
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the three blades with which the switch is provided. With 
‘the switch in the motor position, the contacts, a, and a,. 
e, and c, are bridged across, and the lighting contacts 
‘opened so that the two sets of circuits can never be closed 
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at the same time. The switch is shown in the off position. 
In connection with the blades is a powerful arrangement 
which ensures a quick break. Thie, however, does not 
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take place until the handle bas been well pulled over, so 
that the operator's hand is quite clear before the switch 
opens.—P. S. T. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


L4ucoln.— The Town Council invite tenders for wattmeters and 
demand meters. Tenders by Sept. 14. | 


Hamburg.—Two 30-ton electric cranes are required. Enquiries 
may be made at the Town Hall. 'Tenders by Sept. 10. - 


Preston.—Teuders are invited for the electric lighting of the 
Reo and County of Lancaster Royal Infirmary. Tenders by 

pt. 1. 

Hampstead.—The Vestry invite tendere for various plant for 
their central station, Lithos-road, Fincbley-road. Tenders by 
Sept. 27. 

Piatra Neamtz (Roumania). —The Municipality invite tenders 
for the lighting of the town by electricity for 30 years by Nov. 2 
(concession). | 

Plumstead.— The Vestry invite tenders for the supply and 
erection of various plant and machinery for electricity works. 
Tenders by Sept. 19. | 

Worthing.—The Corporation invite tenders for the construction 
of a new electric generating station and alterations of buildings ab 


the Corporation yard. 
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Perth,—The Commissioners invite tenders for meters (direct- 
current) and cut-oute, Tenders by Sept. 15. Details in oar 
advertisement columns. 


Philippopolis (Bulgarta).—The Town Council invite tenders for 
erection and working of electric lighting and working of tramways. 


Tenders by Nov. 4 (concession). 


Oldham.—The Electric Light Committee invite tenders for the 
supply, delivery, and erection of boilere. Tenders by Sept. 11. 
Full details in our advertisement columns, 


Nelson.—The Corporation invite tenders for the supply of a 
200-kw. steam dynamo for their electricity works. Tenders by 
Sept. 8. Details in our advertisement columns. l 


Southampton. —The Harbour Board invite tenders from crane 
builders for one 30cwb. portable electric wharf crane. Tenders by 
Sept. 10. Details in our advertisement columns, 


Preston.—The Guardians invite tenders for an electric light 
installation at Fulwood Workhouee, near Preston. Tenders by 
Sept. 10. Details in our advertisement columns. 


Leeds.—The Tramwsys Committee invite tenders for the 
erection of a new boiler-house (all trades except ironfounder) at 
the generating station, Crown Point. Tenders by Sept. 3. 


Hammersmith. —The Vestry invite tenders for two single-phase 
alternate-current motors, coupled to two centrifugal pumps, with 
acceseories. Tenders by Sept. 12. Full details in our advertise- 
mend columns. 


Horton (Surrey).— The Asylums Committee of the London 
Jounty Council invite tenders for the installation of boilers, 
engines, dynamos, etc., ab the Horton Estate, Epeom, Surrey. 
Tenders by Sept. 22. 


Cupar Fife.—Estimates are wanted for the electric lighting 
installation at the Fife and Kinross District Lunatic Asylum. 
About 800 lights. Tenders to Mr. Osborne, clerk to the Board, 
Cupar Fife, by Sept. 3. 

Donoaster.—Tho Corporation invite tenders for the wiring and 
supply of sundry fittings for an installation of electric liche ab 
the Mansion House, Doncaster. Tenders by Sept. 5. Details in 
our advertisement columns. 


Hull.—The Electric Lighting Committee invite tenders for 
steam and water pipes, feed pump, water softener, etc., at their 
Sculcoates-lane generating station. Tenders by Sept. 27. Full 
details in our advertisement columns, 


Southampton.—The Guardians invite tenders for the erection 
and completion of electrical plant and installation for the lighting 
of the new workhouse infirmary, Shirley Warren. Tenders by 
Sept. 11. Details in our advertisement columns. l 


Tunbridge Wells.—The Corporation invite tenders for the 
supply and delivery of high and low tension cables. Specification 
and fall articulars can be obtained from Mr. Horace Boot, 
borough electrical engineer. Tenders by Sept. 20. 

Wrezham.—Tonders are invited for three electric motors and 
all accessories, working at 500 volte, to drive centrifugal pumps. 
Also one dynamo, capable of supplying energy for the above motors. 
together or singly. Details in our advertisement columns. 


Greenock.—The Police Board invite tenders for traction Plast 


as follows: water-tube boilere, two steam dynamos (high-s 
enclosed engines), boosters, switchboard, steam and exhaust pipes, 
etc. Tenders by Sept. 10. Details in our advertisement columna. 


Poplar, —The Managers of the Poplar and Stepney Sick Asylum 
Districb invite tenders from firms willing to perform sundry work 
in connection with the new telephonic iostallation at the sick 
asylum. Tenders by Sept. 10. Details in our advertisement 
columns, | 


Bradford.—The Corporation invite tenders for erection of an 
electric tramcar shed ad Thornbury. Drawings, specification, and 
general conditions may be seen, and bill of quantities obtained, at 
the office of Mr. J. H. Cox, city surveyor, Town Hall. Tenders 
by Sept. 3. 

Donoaster. —The Corporation invite tenders for the conversion 
of existing gas fittings and the supply of new fittings for the 
purpose of lighting with electricity the whole of the Mansion 
House, Doncaster. Tendersby Sept. 5. Details in our advertise- 
ment columns. 


Hackney.— The Electric Lighting Committee invite tendera for 
condensing plant, cooling apparatus, pipework and valves, feed 
pumps, switchboard and boosters, public arc lamps metere, 
travelling crane, and workshop equipment. Tenders by Sept. 12, 
Full particulars in our advertisement columns. 


Salford.—The Corporation invite tenders for the supply, 
delivery, and erection of the following plant: lighting switch. 
board, traction switchboard, and balancing transformers at their 
new electricity works, Strawberry. road, Pendleton. Tenders by 
Sept. 3. Details in our advertisement columns. 


Whitby. — The Council invite tenders for the following plant: 
two water tube boilers, pumps, condensers, pipes, etc., two steam 
dynamos, balancer, and boosters, switchboard and connections, 
battery, travelling crane, and cables, arc lampe, etc. Tenders by 
Sept. 3. Details in our advertisement columns. 


Aberdeen. — The Electric Lighting Committee invite tenders for 
supply of (1) two 200-kw. direct-coupled continuous-current gené- 
rators and one 120-kw. balancing eet; (2) one 420-kw. direct- 
coupled continuous-current generator. Specification and form vf 
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tender can be obtained from Mr. J. Alex. Bell, city electrical | 


engineer, Cotton - street, Aberdeen. Tenders by Sept. 29. 


Walthamstow,—The Council invite tenders for the supply, 
delivery, and erection of electric lighting plant and apparatus, 
consisting of gas plant, gas-engines, dynamos, switchboard, 
booster, balancer, and measuring instruments, Tenders by 
Sept. 25. Details in our advertisement columns. 


Portsmouth.—The Corporation invite tenders for the supply, 
delivery, and erection of the whole of the plant and apparatus 
necessary to completely equip for electric traction their proposed 

wer station ab Vivash-road, Fratton-grove, Portemouth. Tenders 

y Sept. 4. Details in our advertisement columna. 


Dundalk.—Tonders are invited by the Urban District Council 
for a tranefer of their electric lighting order for the purpose of 
supplying electricity for public and private lighting and energy 
for manufacturing purposes within the urban district of Dandalk. 
Tenders by Sept. 18. Details in our advertisement columns. 


London, E. O.— The Commissioners of H.M. Works and Public 
Buildings invite tenders for the enlargement of Block E of the 
telegraph factory ab Mount Pleasant, E. C. Drawings, specifica- 
tion, and a copy of the conditions and form of contract may be 
seen on application to Mr. J. Wager, ab H.M. Office of Works, 
etc, Tenders by Sept. 18. 


Salford.—Tenders are invited for the supply and delivery of the 


following materials for the eneuing 12 months: high and low 
tension single and concentric cables, and house fuse-boxes, meters, 
and meter boards. Fall particulars from Mr. F. A. Wilkinson, 
borough electrical engineer (pro tem.), Electricity Works, Walness- 
road, Salford. Tenders by Sept. 10. 


Mexborough.—The Council invite tenders for the supply and 
erection of a Lancashire boiler; two 50 kw. steam dynamos, 
balancer and boosters, feed-water heater, and feed pump; swibch- 
board and connections; storage battery ; mains; a five-ton hand 
travelling crane; and for adapting public street lamps from gas 
to incandescent electric. Tenders by Sept. 15. Details in our 
advertisement columns. 


Dublin.—The Electric Lighting Committee of the Corporation 
invite tenders for the supply and laying of electricity supply 
mains and accessories. Specifications and form of tender may be 
inspected ab the office of the city engineer, Mr. Spencer Harty, 
M. L C. E., City Hall, Dublin, and at the offices of Mr. R. Hammond, 
consulting engineer to the Corporation, 64, Victoria-street,. S. W. 
Tenders by Oct. 4. 


Worthing.—'The Corporation invite tenders for the supply and 
erection of the following plant: (1) three 96-k w. steam dynamos 
(vertical enclosed high-speed engines); (2) two boilers of the dry- 
back marine type, with fittings, eto. ; (3) steam and exhaust, drain 
and other pipes, in engine and boiler house, pumps, condensing 
plant, ete. ; (4) cast-iron manhole covers; (5) cast-iron arc lamp 

te; (6) stoneware casings; (7) cable work; (8) arc lamps; 
9) storage batteries; (11) balancing transformers and motor- 
generators; (12) economiser ; (13) five-ton overhead engine-room 


travelling crane. "Tenders by Sept. 3. - 


Fenton (Staffe).—'Tenders are invited for works in connection 

with the construction of a single line of railway (2ft. Gio. gauge) 
from Waterhouses to Halme End, Staffordshire (about eight miles 
o furlongs), and incidental works connected therewith, for the 
k and Manifold Valley Light Railway Company. Plans, 
ifications, bille of quantities, and forms of tender may be 
cted at the offices of the company’s engineer, Mr. Joseph 
syth, Heron’s Cross, Fenton, Staffe, on and after Aug. 4, and 
copies of same may be obtained from him. Sealed tenders must 
be sent to Mr. Edward Challinor, secretary, Leek, by Sept. 1. 


RESULTS OF TENDERS: 


Wimb:edon.—The Electric Lighting Committee have accepted 
the tender of Messrs. J. Dorking and Sons (£73) for the erection 
of a temporary shed for engine-room extensions. E 


foulooates.—The Works Committee of the Guardians have 
accepted the tender of Mr. J. Morley, for electric wiring and 
fitting the Beeton street relief office, ab £24. 15s. 6d. 


Radoliffe.—The Nottinghamshire County Council have accepted 
Mr. Scott Anderson's tender and scheme for the lighting of the 
new county asylum at Radcliffe. It eo eee engines, dynamos, 
and the complete electrical and steam equipment for the asylum. 


Ashington.—The Ashington Iodustrial Co-operative Society, 
Limited, have received the following tenders for the electrical 
om and heating by hob water of their bueiness premises in 

ew Hirst: ! 

Electric light. 
Gateshead Electric Supply Company, Weat-street, Gates - 


head-on-Tyne (acoepted) . . —— DE £395 
Carrick and Stevenson, Newcastle-on-Tyne ........ ........... * . 310 
Bland Bros., Barras Bridge, Newcastle oa- Tyne . *. 998 
T. G Usher and Co., Newcastle oa - Tyne TEE caves — 420 
T. S. Brown, Newcastle on-Tyne................. . . 3 425 
Corleto Engineering Company, Newcastle-on Tyne 430 

Heating apparatus. xu 

Dinning and Cooke Newcastle-on- Tyne (accepted) — 107 
Emley and Sons, Neweastle-on- Tyne... . . — 112 
Bland Bros. © M6 004 0 OO 6 OE 0 OO 0 OS OMS FOE Sd 6 OFF OOS 06 0 we FOE 000 TOS OOS 6 0503009009900 COE 120 
T. 8. Brown Cm 8e seve eeteoeeces 0990005000090 0000€ 160 


T. B. Vaux and;Sons, NTewonsdie- on- Tyne... .. 75 


have notified the town clerk that while they are virtually prepa 


Epsom —The London County Council have apcepted the tender 
of Mr. T. Scott Anderson, electrical engineer, Sheffield, for the 
electrical equipment of the asylam at Horton, Epsom. 


Shoreditch —The Vestry have received the following tenders 
for electric cable: 


Siemens Bros. and Co., Limitetd . .. . .. 42.262 8 4 
W. T. Henley's Telegraph Works Company, Limited 2,147 15. 1 
W. T. Glover and Co., Limited.. 8 ees. 2, 129 12 6 
British Iosulated Wire Company, Limited ............ 1,980 8 2 


BUSINESS NOTES. 


LIGHTING AND GENERAL, 


F bas been obtained to the loan for eleotrieity 
works. 

Naneaton.—We understand thab the Urban District Council 
are about to supply electric light to the New Theatre Royal. 


Eastern Cables. — The telegraph steamer ‘ Pender” left 
Shanghai on Aug. 29 to lay a cable between Wasung and Chefoo. 


Maryport.—Applications for a supply are already coming in 
before the Council have settled the preliminaries in connection 
with the electric lighting. | 2n 


Penny-in-the-Slot Telephones. —The General Post Office autho- 
rities are iotroducing coin-receivers in connection with the new 
telephone system for London. | 

Wimbledon.—The surveyor has been instructed to forthwith 
prepare the foundations for the new engines, and remove the end 
gable wall of the electricity works, 5 


Fleetwood.—The Fleetwood and District Electric Light 
Company now destroy the whole of the town’s refuse, so that 
the objectionable refuse tips are now things of the past. : 


Aberdare Electric Lighting Co., Limited. —This Company has 
been registered, with a capital of £2,000 in £1 shares, to carry on 
the business of an electric light company in all ite branches. 

Darlington.—O wing to the slow delivery of the engine and 
machinery for the power station, it is doubtful whether the 
electric light will be inaugurated ab the beginning of October, as 
anticipated. Soe nr. 

Finchley Electric Light Co.— This Company has been registered 
with a capital of £3,000 in £1 shares, the object being to carry on 
ab Finchley or elsewhere the business of an electric light company 
in all its branches. J 

Telephone Novelties, — Several new telephone inventions 
having been recently patented in the United States, the general 
manager of the National Telephone Company has sailed for New 
York in search of novelties for the London service. 


Goole.— At the meeting of the Rural District Council on Monday 
a resolution was carried unanimously that the clerk should at once 
take steps to apply for a provisional order, and that the clerk 
noy the Northern Electric Light Installation Syndicate to that 
effect. ` 

French Prices.—In consequence of the rise in prices of 
materials, the manufacturers of electrical fittinge in France 
recently raised their prices of meters 15 per cen*., those of copper 
work 15, ironwork 25, rubber 15, electric cables 25, and joints, 
etc., 15 , er cent. A M | 

Wyoombe.—The whole of the 1,000 £5 shares offered to the 
public by the Wycombe (Borough) Electric Light Company, as 
additional capital, have been taken up. We. learn that. a large 

roportion of the applieations came from the town and neighbour. 
hood of Wycombe. l z 


Maidstene.—Ib is reported that the Local Government Board 


to approve the scheme of electric lighting for the borough, they 
would like to have the opinion of an independent expert with 
regard to the same. 


Liverpool — On Wedneeday the succeesfal inauguration of the 
electric light to the wholesale fish market took place. The gas 
jets have been replaced by 20 arc lamps, which impart infinitely 
more candle-power than could ever have been dreamt of under the 
old system of gas lighting. 

Paris Exhibition Awards.— Messrs. Salviati, Jesurum, and Co., 
Limited, London and Venice, have been awarded at the Universal 
Exhibition, Paris, the following : grand prize for lace, grand prize 
for glase, grand prize for mosaics, and gold medal for electrical 
chandeliers and other fittings. 


Crieff.—In consequence of the intended application of the 
North British Electricity Supply Company for a provisional order 
to supply the town with electric light, the Town Council in com- 
mittee have agreed that they themselves should apply to Parlia- 
ment for such provisional order. | 


Bury St. Edmunds.—Tho inaugural supply from the borough's 
electrio lighting works was switched on about sunset on Tuesday, 
the lamps being principally in private houses. As soon as the 
work ot erectiog arc lamps has been completed the principal 
thoroughfares of the borough will also be lighted. aar 


Stirling.—Four benders have been received for the work in 
connection with the electric lighting of the old burgh buildiogs, 
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Broad - street, St. John-street, and police and Parish Council offices 
and night shelter, excludiog the police court-room. The estimate 
was 280. The tenders have been remitted to the electric lighting 
engineer. 

Kiddormiaster.—The electric tramway company has combined 
lighting with traction. In the presence of the Mayor the first 

ublic electric light was switched on on the 22nd inst. Mr. J. B. 
Clarke, the resident engineer to the tramway company (late of the 
Electric Construction Company, Bushbury), is assisting with tbe 
lighting of the town. 

Rathmines —The postponed opening of the electricity worke 
by their Excellencies the Lord Lieutenant, K.G , and the Countess 
Cadogan, will take place to-day at 8 p.m. After the opening 
ceremony a reception will be held by Mrs. Hodgson, on behalf of 
the Council, in the grounds of the Leinster Cricket Club (adjoining 
the electricity worke). 

Wrerham.— Ab Tuesday's meeting of the Town Council the 
engineer presented a satisfactory reporb upon the progress of the 
electric lighting of the town. It was decided to extend the 
distributing main into Egerton-streeb. The Council adopted 6d. 
per unit as the price of the current for lighting purposes and 3d. 
per unit for motor purposes. 

Bury (Lanes.).—Business in the new post office buildings ia 
Crompton-street was commenced on Monday morning. Although 
ges fittings have been provided, the building will be lighted 
throughout by electricity, for which purpose an installation of 122 
lampe, principally of 16 o. p., has been put in by Messrs. Crowther 
and Co., of Manchester and Liverpool. S 

London Gazette.—Receiving orders have been made oud re R 
Foster and Co. (also trading as the Nelson Electrical Engineering 
Company), Adlington-street, Nelson, Lancs., and F. L. Lindsay, 
216, b. street, Bangor, both on creditor's petition. The estate 
of W. Dalzell, 13, Forsyth-road, West Jesmond, Newcastle-on- 
Tyne, has been released from trustseship. 

Burnley.—The Guardians intend to apply for sanction to borrow 
£8,000 to defray the cost of an electric light installation at the 
workhouse, and the erection of a new boiler-house and the pro- 
vision of two new boilers. Meesra. Shepherd and Watney are to 
carry oub the necessary works in connection with the proposed 
electric light installation, and Messre. Keighley will be engaged 
as architecte in connection with the erection of boiler-house and 
other buildings. 

‘British Thomson-Houston Co.—We have received from this 
Company their pamphlet No. 69, which deals with electric traction. 
The pamphlet gives practically a history of the development of 
electric traction, and more particularly of the British Thomson- 
Houston system. Ab the end of the article is a table containing a 
list with particalara of the tramways and railways in the United 
Kingdom which are equipped, or about to be equipped, with 
apparatus manufactured by the above Company. 


Stock Exohange.—The Stock Exchange Committee have 
1 Thursday, Sept. 13, a special settling day in Potteries 

lectric Traction Company, Limited, £125,000 44 per cent. deben- 
ture stock ; and have ordered the undermentioned secarities to be 

uoted in the official list: Edmundson's Electricity Corporation, 

imited, further issue cf 9,400 ordinary shares of £5 eacb, fully 

id, Nos. 17,401 to 17,407, and 26,108 to 35 500; and Potteries 

lectric Traction Company, Limited, £125,000 44 per cent. deben- 
ture stock. 

Llandudno.—The Electric Lighting Committee last week 
reported to the Urban District Council that they had been advised 
by Mr. Rooke, the representative of Mr. A. H. Preece, electrical 
engineer to the Council, to extend the condenser at the wo:ks to 
cope with the increased. requirements. The cosb was estimated at 
£1,500. The committee recommended the Council to make the 
proposed «extension, and to instruct Mr. Preece to prepare plans 
and specifications, and obtain quotations for the work previous to 
application being made to the Local Government Board for 
sanction to obtain a loan to defray the cost. 

Chiswick.—Greab progress is being made with the electric 
lighting works of the district which have beon carried out during 
the last two months by the Aberystwyth and Chiswick Electricity 
Bapply Corporation, Limited. Consumers are coming on the 
system rapidly, and we understand that the new offices of the 
Urban District Council and the large assembly-rooms attached 
are to be supplied as soon as completed. The station is situated 
next to Messrs. Thornycroft’s shipbuilding yard, on the banks of 
the Thames, and is rapidly approacbing completion. 


Hanley.—The Town Council have accepted a number of tendera 
for works required in connection with the electricity department 
to meet the increased demands made upon it, and application is 
to be made for sanction to borrow a farther sum of £7,000 From 
January to July 473 000 unite have been generated, while the 
output amounted to 311,000 units ag The committee are 
naturally anxious to find out where the leakage is. With regard 
to domestic lighting, ib has been found that the consumption in 
many cases had been so t mall thad the meters would nob register 
it. This, however, they hoped to be able to remedy. 


Bath.—At Wednesday's meeting of the Electric Light Committee 
it was decided to lay cables, ata cost of £370, in the Sion and Lans. 
down roads. The price of current from June 30 was con- idered, 
the electrical engineer (Mr. Metzger) saying the extra worked 
oub ab jd. per unit. The question was whether they would 
make private consumers pay the whole, or charge part to 

ublic lamps. Adoption of the former course would mean an 
noreased cost of nearly Id. per unit. 


It was agreed to make the 
increased cosb 


$d. per unit for private and public lighting. The 


Chairman said work in connection with the electric light extensions 
was going on by leaps and bounds. l 


Fire.— An outbreak occurred on Wednesday in the Telephone 
Company's wire subway at the Embankment end of Northumber- 
land-avenue, London. Large volumes of smoke arose from the 
manhole. Five of the six telephone linesmen who had descended 
for the purpose of examining and repairing wires made good their 
escape ab the point of entrance. Another who was working 
further along the subway eecaped by another exit. In the interim 
the company had been apprised of the outbreak, all currents 
passing along the circaite within the area were turned off, and in 
the course of half an hour the subway was again accessible and 
practically clear for the resumption of work. 


Halifax. —Thrse now tramlines were passed here on Wednesday 
by Mr. A. P. Trobter, of the Board of Trade, and opened for 
traffic. The lines comprise the extension from King Cross to 
Cote Hill; a conneotion link, vid Warley-road, between the King 
Cross and the Highroad Well routes; and an extension of the 
Illingworth branch to Caueeway Foot. This latter line, from ite 
commencement in the centre of the borough, is about four miles 
long, and has ite terminus near to Ogden reservoir, a popular 
resorb. About 15 miles of tramway belonging to the Corporation 
are now open for traffic. The extension of the Booth Town route 
to Queensbary, and the continuation of the Cote Hill brauch to 
Hebden Bridge, will be undertaken shortly. 


Appointments Vacant.—The Gas and Electric Committee of 
the Belfast Corporation invite applications for the post of an 
assistant electrical engineer, ab a salary of £120 per annum. —The 
Commissioners of Partick require the services of a resident eleo- 
trical engineer. Full particulars of these vacancies appear in our 
advertisement colamns.—The Corporation of Eccles require the 
services of a borough electrical engineer, ab a commencing sala 
of £200 per annum. Applications, stating age, endorsed Boroug 
Electrical Engineer,” and accompanied by copies of not more than 
three recent testimonials, must be addressed to the Publio Lightin 
and Electricity Supply Committee, and delivered at the office o 
805 aoe Hickson, town clerk, Town Hall, Eocles, by noon on 

opt. 3. 

Glasgow. — Tbe Tramway Committee of Glasgow Corporation 
on Tuesday inspected the power station in course of construction 
at Pinkston, Port-Dundae, for the supply of electricity for the 
electric cars. According to a report in the Scotsman, Mr. Pars 
the consulting engineer, showed them over the buildings, 
explained the machinery and ite arrangemente. There were two 
special cars of different designs submitted for the consideration 
of the committee, with the result that the present double-decker 
now on the Mitchell-sbreet-Springburn route was formally selected 
as the moeb suitable for the new system over the whole city. Two 
very fine horse cars reconstructed to electric traction were also 
exhibited. Ab the car-sheds at Coplawhill new cars are at present 
being turned out at the rate of five every week. Mr. Young, the 
manager, believes that the electric system, embracing the entire 
city, will be inaugurated about the beginning of April next year, 
just on the eve of the exhibition. 


Insulating Materials.—Amongst the numerous exhibits ab the 
Paris Exhibition is that of Mr. H. Weidmann, of Rapperswyl. 
Switzerland. The exhibit consiste of compressed pasteboard and 
other subjects which are used for insulating purposes. The works 
were originally intended for the manufacture only of glazed carg- 
board, bub owing to the substance being found of use for electri 
insulation purposes, Mr. Weidmann began to manufacture 
especially with that view. A particular brand of insulati 
pasteboard is made with a very carefully-prepared surface. Far 
this quality io is claimed that a thickness of about ‘00fin. will resied 
an alternating current of 3 000 volte. The compressed cardboard is 
usually supplied ia sheets of about 3fb. square, but can be obtained 
in long rolls if desired Micanieed cardboard with layers of 
mica outside are exhibited, and also a number of small articles 
illustrating the use of asbestos hardened by a special process, 
which keeps its elasticity under practically all conditions. Other 
insulating substances are shown, amongst which are Japanese 
paper, or waterproof felt, friction rolls, by which the speed of 
small motors can be regulated, etc. 7 

Aron Electricity Meter Co.—The exhibit of this Company 
ab the Paris Exhibition consists of a meter for registering charge 
and discharge of accumulatore, which adds 10 per cent. auto- 
matically at charge for the efficiency of the battery, reading direct 
in. ampere- hours, at a constant-potential circuit of 230 volts, 
arranged for a battery of 50 amperes maximum discharge and 
500 ampere-hours capacity; a direct.current 30 ampere 440 volt 
meter; an ampere-hour meter for accumulator use; a prepayment 
hour meter arranged for a tension of 220 volts direct current, 
adjusted for Gd. per Board of Trade unit for 2 c.p. lamps ab 
220 volte with 6d. in the slob; an hour-meter, recording the hours 
which a circuit is closed ; a day and night load meter, 15 amperes, 
110 volte, adjasted so that during the k of load consumers 
may be charged a higher price than during the reet of the 
day; an alternating-current single-phase 30-ampere 100-volt 
type as approved by the Board of Trade, and as usually 
supplied for use in consumers’ houses; an alternating-current 
single-phase meter for switchboard work for central station purposes; 
and a lamp battery on slate with brass letters indicating the 
words Aron Meter,” on which letters are mounted lamps. The 
Aron instrument is stated to be equally applicable for continuous 
two-wire, three-wire, and five-wire, alternating-current single- 
phase two wire and three wire, and two and three methods 
of distribution. Ibis interesting to note that all the meters on 
exhibition were constructed in the company’s English factory. ~~ 
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Steckport.—We are informed by Messers. Roberb Dawson and 
Co., Limited, Stalybridge, that icd abi the contractors for the 
electric light installation at the Theatre Royal, the firm having 
been referred to by our correspondent as Messrs. Robert Dawson 
and Sons in our last issue. They also state that the rotary trans- 
former referred to has been provided purely for the purpose of 
running stage arcs only. 

St. George's, Hanover-square.—The Vestry have rescinded 
their resolution adopting the electric light as the illuminant for 
the streets in the parish. This step has been taken nob because 
the members are opposed to electric lighting, bab there is a feeling 
that the present time is inopportune for the introduction of the 
scheme, and that it is more advisable to waib until the borough 
council has been elected. 

British Westinghouse Co. — We have received from the 
British Westinghouse Company a copy of a pamphlet entitled 
Drop in Alternating- Current Lines,” written by R. D. Merson. 
The matter ap as an article in the American Electrician, and 
10 goes very fully into the subject of loss of voltage. The reprint 
is naturally used &s an introduction to the Westinghouse type of 
compensator, for which it is claimed that it will indicate the 
voltage at the load whatever may be the current strength or the 
character of the load. Ib is aleo capable of adjustment for circuits 
of different ohmic loss and different reactance, Diagrams of con- 
nections for compensators in single and three-phase circuits are 
shown in the pamphlet. 

Dumfries.—Several companies have offered to take over the 
provisional order obtained by the Town Council for supplying the 
town with electricity both for lighting and motive power on very 
similar terms, The price demanded works out as follows: All 
electric current required for street lighting, or for lighting the 
public buildinge, to be supplied to the Council at the special rate 
of 7d. per unit for the fired hour and 2d. per unit afterwards. 
For all-night atreet-lighting thie will work out at 24d. per unit. 
Prices t» be charged to private consumers nob to ex 7d. per 
unit for the first hour and 4d. per unit afterwards. The Council 
to have the opes of repurchasing the undertaking within 12 
months after the expiration of 10 years. 

Scunthorpe.—The electric light was formally switched on at 
the new Wesleyan chapel last week. The installation, which has 
cost about £500, was put down by Mesers. J. Dewhurst and Son, 
Sheffield. A dynamo giving 100 volts ab 45 amperes is worked 
by an oil-engine of about 8 h.p., accumulators also being 
employed. One day’s ranning of the engine will produce 
sufficient supply for a week. There are 111 incandescent lighte 
in the building, the chief light coming from two handsome 
candelabra suspended from the ceiling, consisting of 25 lights each 
on six brackets, five four-lighte, and one four-light. The lights in 
the centre are of 8 c.p., and those round the building of 16 o. p. 
The light is very 1 burning quite ily without 
being too brilliant; not hu?tful, but restful for the eye. 


Dublin.— Ata recent meeting of the South Dublin District Council 
& letter was read from the Dublin United Tramway Company 
referring to the application of the Council re the proposed light- 
ing by electricity of Templeogue and Rathfarnham. In this con- 
nection id was mentioned that it would not only be an advantage 
for the public to have theee districts lighted by electricity, bub ib 
would enable the inhabitants to avail themselves of lighting their 
premises by electricity. The charge for gas was excessive. They 
d 4e. 63. per thousand cubic feet, and the quality was not the 
est. The smell of ib was terrible. The Dublin Corporation on 
Monday decided, by a majority of 38 to 14, to carry out the 
electric lighting of the city as a municipal concern, instead of 
accepting the proposals of the electric tramway company. 


Torquay.—An enquiry was held last week into the application 
of the Council to borrow £15 000 for electric lighting extensions. 
The Town Clerk stated that while at the end of March, 1898, there 
were 55 consumers, on March 31 they had increased to 221. The 
total equivalent number of 8-c.p. lamps connected in March, 1898, 
was 5,688, of which 3,310 were private lamps, and in March last 
there were 10,070 lamps. The total revenue for the first year was 
£2,837, and £3,699 for the last year. There was a gross profid of 
£1,057 on the first year's working, and of £1,256 on the second 

ear's. The interest and sinking fund in each year was £1,188. 
here was thus a deficit of £138 on the firsb year, and a profit of 
£67 on the second. They had now some applications which they 
could nob comply with. The borough electrical engineer (Mr. P. 
Storey) explained the details of the work proposed. 
. Weadon.—The plébiscite taken on the electric lighting question 
cannot be deecribed as satiefactory. Of the 890 papers distributed 
only 570 were returned to the collectors, and of this number 337 
were blank, whilst of the remaining 173 papa 98 were in favour 
of the adoption of the electric lighting and 75 against. The 98 
also promised to take 365 lights at a charge of 5d. per unit, or 
304 if the charye was 6d. This namber includes 100 from one 
person. Ata meeting of the District Council on Friday night a 
motion to call a town's meeting was negatived, as was ale a 
proposal that the Council recommend that the provisional order 
transferred to a syndicate, prone reasonable terms could be 
arranged. The question is, therefore, ad a deadlock. The period 
of grace allowed by the Board of Trade for the Council to take 
stops to carry oub their order expires at the end of October. 
 Aberdeen.—Tbhe Corporation electric light accounts for the 
year ended July 31 las& have been issued, and show from the 
revenue and expenditdre account that, while the total revenue 
was £14,211. 3e. 10d., the expenditure amounted to £6,062. 
Os. 10d., leaving a balance of £8,149. 8s. to be carried to net 
revenue account. From this, £2,343. 16s. lld. was paid as 


, 
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interesb on mortgages and other loans, £2,438. 158. 4d. for depre- 
ciation, £1,336 to sinking fund, and £2,487. 18s. 11d. of a balance 
is carried to the reserve fund, which now stands ab £2,609. 17s. 
The general balance fund stands at £100,727. 86. ld. Daring the 


year 1,005,506 Board of Trade units of electricity were generated 


and sold, as p weed 279 950 in 1899, but that was for seven 
months only. There are 76 public arc lamps and 80 incandescent. 
The amount of capital authorised to be borrowed 1s £82,000, and 
this has been exercised on mortgage to the extent of £81,953. 
Personal —We learn that Mr. H. F. Street, the Halifax 
electrical engineer, who was to have gone to Bolton, has decided 
to remain in Halifax, after having opreson aiana made to him by 
membersof the Corporation.—The Bolton committee have appointed 
Mr. Arthur A. Day, A. K. C., A.M.IE E, of Manchester, chief 
assistant engineer Manchester Corporation electric works, to thé 
post of borough electrical engineer. Ib is also proposed to present 
Mr. Ellis, the retiring engineer, with an honorarium of £200 for 
services rendered.—The appointment of Mr. Ernest Marples, chief 
assistant to the Liverpool Electric Lighting Company, as resident 
electrical engineer to the Hoylake and West Kirby Council bas 
been confirmed.—On the 30th inst. the wedding took place, ab 
St. James’s Church, Muswell Hill, of Mies Pattie Kiein and 
Mr. J. H. Heathman, the patentee and mancfacturer of telescopic 
ladders and fire extinguishing appliances known under that name. 
Gloucester.—Ab a meeting of the City Council held on Tuesday 
Mr. C. H. Clutterbuck, chairman of the Electricity Supply Com- 
mittee, said they had received several applications from citizens 
to extend the system of arc lighting. The committee were making 
enquiries, and at the right time they hoped to extend the lighting 
in a direction where they knew it would not only be LL diste 
but be profitable. The resident engineer (Mr. Bache) had furnished 
him with an up-to-date statement of their position with regard 
to the lighting, which was as follows: public street-lighting 
(equivalent in 8-oc.p. lamps), 730; total number of lamps con- 
nected, 9 230; number of lamps being wired, and for which 
final applications have been received, 1,960 ; number of lamps for 
which preliminary applications have been received, 2,184—tobal,. 
14058. Ie would, continued Mr. Clutterbuck, be remembered 
that Mr. Hammond reported on Aug. 29, 1899, that it would be 
issible to instal on their mains 12,000 8-c.p. lamps. A short 
iscussion followed, the s ers being unanimously in favour of 
the extension of the electric lighting into the Barton district, 


TRACTION. 


Bradford.—The Tramways Committee have decided to extend 
the new Westgate tramway to the corner of Godwin-street, a 
distance of about 150 yarda. 

Bliston.— The British Electric Traction Company have arranged 
to run a number of large two-horse omnibuses until the lines for 
the new electric tramways are in working order, for which they 
now have the Local Government Board’s sanction. 

Maryport.— Representatives of the Urban District Coanoil will 
attend the conference (referred to in our last issue) with reference 
to Messrs. Dick, Kerr, and Co.'s proposal to obtain a provisional 
order bo construct an electric tramway bebween Whitehaven and 
Maryport. 

Wrexham.—Ab Tuesday's meeting of the Council, the Mayor 
announced that the Drake and Gorham Electric Company had 
taken over the old Wrexham Tramway Company’s undertaking, 
and that there was now & prospeot of there soon being electric 
drams in the town. 

Motors.—F'urious driving on the part of Paris automobilistes is 
to be punished in future by imprisonment. The British Consul in 
Rome, Mr. C. Morgan, after referring to the increasing number of 
motoroars in the Italian capital in 1899, says that these aro all of 
Continental manufacture, and thinke that the superiority of the 
British machine would secure patronage. 

Paisley.—The tramways question is again to be discussed 
shortly at a ratepayers’ meeting. We also learn that a petition 
from residents in Paisley and at the Glen has been forwarded to 
Mr. Murphy, expressing approval of the system of tramways 
pro by him for Paisley and district, and requesting him to 
bring forward his Bill in the nexb session of Parliament. 

Darwen.—Aba public meeting of the householders of Hoidles- 
den, Blackanape, Waterside, and Pickup Bank, held on Thursday 
week in the Co-operative Hall, Hoddlesden, resolutions were 
passed to urge upon the Darwen Town Council the advisability 
and the deci of running trams to Hoddlesden, so as to brin 
Hoddlesden and the surrounding districte more iato touch wit 
Darwen. 

South Lancashire Tramways.—Notification was received on 
Thursday week by the authorities affected from the South Lanca- 
shire Tramways Company stating that they intend asking Parlia- 
ment next session for powers to extend their electric tramways 
from Worsley, through Little Halton, to Farnworth, Little Lever, 
Radcliffe, and Whitefield — nearly 10 miles. This is in addition to 
a 70 miles network'of tramways which the company are about to 
lay down in South Lancashire, 

New Tork. The first electrically-equipped train on the Man. 
hattan Elevated Railway, New York City, will, according to the 
Scientific American, probably run on Sept. 15. The engines and . 
generators are beibg:rapidly completed. A trial train is nearly ` 
finished, and by next summer it is thought that the steam loco- 
motives will be entirely dispensed wi The Second-avenue 
Railroad will be the first line to he equipped electrically. The total 
cost of making the change is said to be 12,000,000dol. | ; 
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Preston. —The Streets and Buildings Commibtee of the Preston 
Town Council have decided to recommend the Council to uuder- 
take the working of an extensive scheme of electric tramways, 
powers to carry oub which were obtained by an Act promoted by 
the Corporation this year. ee the cars are worked by 
horses, the system being leat to & company, whose powers 
expire in 1902. 

Brierfield.—The District Council on Tuesday a resolu · 
tion ing to purchase the tramways within their own district, 
and the decision was in every respect similar to that which was 
arrived at by the Nelson Corporation last week. Burnley and 
then Padiham, now Nelson and Brierfield, have agreed to purchase 
the various lengths of tramway within their own respective dis- 
tricote. Thus another stage has been passed in the scheme for 
acquiring and municipalising the Burnley and districb tramways. 


Overcrowding.—Mr. S. J. Wilde, who presided over the 
ordinary meeting of the South London Tramways Company, on 
Friday, said he regretted that vwo of their conductors had been fined 
the previous po Ato having an exceesof passengers in the workmen’s 
early trame. This was manifestly unfair, for no one conld prevent 
these men Fore ug their way in, and if the conductor tried to stop 
them they would simply fight him. He maintained that this over- 
crowding could only be prevented by the police themselves. We 
quite concur ; the police nob only could, but should, prevent the 
unseemly rash and the ensuing overcrowding of both tramwaye 
and railways. 

Nottiogham.— Satisfactory progress is now being made with the 
works in connection with the Nottingham tramway undertaking. 
The track commencing at Sherwood is now practically completed 
as far as the Mechanics’ Hall. Work has aleo commenced iu 
Parliament-street. No definite decision has yet been arrived ab as 
to when the work in the Great Market-place will bo started, but 
in all probability this will be before Goose Fair. Ib is expected 
that the next section of the andertaking which will be commenced 
is to be the Bulwell one. The operations will begin at Bulwell 
Market-place, and the present route to the Great Markot-place 
will be retained. 

Sheffülold.—In a note last week we referred to the intended 
tramcar improvements. The dry-seat to be tried by the com- 
mittee is non-corroeive wire netting, about jin. thick, which is 
laid on the top of the seat. The wire notbing is covered with an 
amalgam of non-corrosive metal, so that ib will nob stain or damage 
the most delicate fabric. Id can be attached to any existing seat 
ab a small cost. The chief disadvantage of the patent would be 
io the case of snow. Another experiment is also to be made in 
order, if possible, to secure better ventilation of the cara, and a 
ventilator designed by Messrs. Tarton, Platte, and Co., Sheffield, 
is to be affixed to a number of trams running on the different 
sections. 

South Hams Light Railway.—Ab the Totnes Town Council on 
Monday, it was reported that the application of the promoters of 
the Devon Soath Hame light railway had failed, owing to the 
necessary formalities nob having been complied with. A letter 
was read from Mr. T. W. Barber, engineer of the company, statin 
that it was remarked ab the last enquiry that he had been reques 
by the Town Council to attend and discuss the matter, and that 
he had not done eo. No invitation of the kind reached him, or 
he should have attended. As the promoter intended applying 
again in November, he should be glad to attend by a ntment 
to arrange any matters of difference. The Council eolded to wait 
until formal notices were given. 


Durham.—The county of Darham is to witness an important 
development of the tramway eervice during the next two or three 
years. The company which is promoting the scheme is a large and 
influential one, and their intention is to connect the large and 
important mining centres by a service of electric cars. Thus 
tramways will be run from Easington-lane, through the Hettons, 
to Hoaghton-le-Spring, thence by way of Newbottle, Philadelphia, 
Shiney Row, New Herrington, Silksworth, Tunstall to Sunderland, 
where they will strike the borough boundary av Silkeworth-road. 
An important branch of the several branches to be eventually laid 
down is that from Houghton le-Spring to Fence Houses Station, 
and from Shiney Row to Penshaw Station. Natarally, some time 
will elapse before all this is an accomplished fact, but it is a sign 
of the times that the scheme has jus* received the Royal assent. 


Blackpool.— Recently the employés on the promenade tramway 
memorialised the Corporation as to increased rates of pay, etc. 
Mr. J. Lancaster reported to the Tramways Committee on Tuesday 
that he had made enquiries from 21 tramway undertakings oon- 
nected with municipalities in various parte of the country. As 
the result, he found that the wages and the conditions of employ- 
ment at Blackpool were certainly as good as prevailed 
anywhere else, and that they were better than most places. 
Glaegow, which came out at about the top of the list, 
employed its tram men for 10 hours a day ab wages 
varying from 248. to 28s, per week, bnt the maximum 
was nob reached until a man had worked under the 
Glaegow Corporation for seven years, In Blackpool all drivers 
and guards receive 24s. per week as the minimum, while good 
men reached the maximum of 28s. per week after about two years’ 
service. Then the longest hours worked by the Blackpool employés 
do not average more than 60 hours and 20 minutes per week. 
Replying to other points in the memorial, Mr. Lancaster stated 
that he had always observed the rule of promotion by merit, but, 
of course, ib was impossible to allow the men to say who should or 
who should not be promoted. 

Seaforth Junotion.—Negotiations are, it is understood, pro- 
ceeding with the Lancashire and Yorkshire and the Liverpool 


Overhead Electric Railway Companies touching the carrying out 
of the Seaforth junction scheme, for which the electric company 
recently obtained parliamentary powers. The position needs a 
little explanation. In order to effect the junction the electric line 
would have to sever land hitherto reserved by the trunk line for 
future sidings, and a clause was inserted in the Act securing to the 
trunk line the power of sale. Hence the carrying into effect of 
the scheme virtually reste with the decision of the Lancashire and 
Yorkshire directors as to whether they will hold the feeding of their 
line by the overhead or the prospec'ive sidinge in a specified position 
the more valuable. The carrying out of the scheme means direct 
conneotion between the south of Liverpool sand Waterloo, Croeby, 
Formby, Southport, and especially by the West Lancashire route 
with Preston and the north. Ab present a large amount of traffic 
in South Liverpool remains undeveloped, and hence the Seaforth 


scheme has considerable popular support, which will grow as the 
scheme becomes better understood. It is nob pro to mix the 
electric and steam traffic, but both passenger and ooal traffic 


would be exchanged. 


Accidents.— While an electric car was proceeding along Myrtle- 
street, Liverpool, recently, an accident happened, the first of the 
kind since the electric system was adopted in the city. Owing to 
a sudden jerk or strain, a rosette broke away from the building to 
which it was attached. The rosette and several wires attached 
to it fell on the top of the car amongat the passengers. There was 
a general stampede from off the car, many persons complaining of 
being struck. The traffic was delayed for about 20 minutes.— 
Mr. T. E. Sampson, city coroner, last week held an enquiry 
into the circumstances attending the death of Christopher Wm. 
M'Gurn, aged 22, a labourer in the service of the Liverpool 
Corporation Tramways Committee, who was killed in Robson- 
street, Everton, through being struck by a falling electric wire. 
The coroner explained the nature of the enquiry, which was to 
ascertain, if ible, the cause of an iron strap breaking and 
allowing ib to fall on the unfortunate youth, M’Garn, killing him. 
The strap in question was pat on the pole, and had not been 
fioished ina uini in which the Corporation would have taken it 
over for use by the tramways. It was waiting to be completed by 
the contractor before being handed over to the Corporation for 
use. On the day on which the occurrence happened there was a 
very severe thunderstorm, and also a severe storm of wind. 
Whether that caused an extra strain or not they would have to 
coneider the poesibility—ab any rate, while the storm was raging 
the strap gave way. e jury found that death was accidental, 
and was caused by a defect in the strap, probably caused when 
being hammered over for bending on the anvil. They exempted 
the workman from blame, and recommended that the strap should 
be tested before being galvanised if possible. Two minor 
electric trolley wire accidents aleo oocurred in the same city 
on the 23rd inst. The supporting span in Dale-sbreet snapped, 
causing fusing of the wire and several explosions ; while in London- 
road a trolley broke and fell among the passengers, but no injury 
was caused to any of them.—An accident also occurred near Dolly- 
mount, when two electric cars proceeding in opposite directions 
collided, whereby a driver was somewhat severely injured. There 
was practically no interruption of the traffic. 


Tieket-Printing and Fare-Recording Machine.— A new 
method of collecting fares on the Leede tramways is about to be 
introduced. Hitherto, what ie known as the box system has been 
exclusively used. The reason for the change has nob been officiall 
stated, bud the object is to prevent the leakage which ib is believ 
existe. The Leeds Mercury says whether the appliance the 
Council are about to introduce will enable them to abtain the 
desired ends remains to be seen, bub that it is a very ingenious 
contrivance will be admitted. Ib is called a ticket-priuting and 
fare-recording machine. The apparatus is contained in a case 
din. square and 1jin. in depth, and the conductor carries it in 
front of him strapped round his waist. Ae the name indicates, it 
is a ticket system, but, unlike that known as the ‘‘ bell- punch,” 
the ticket is printed by the machine as it is required, and upon it 
is recorded the date, the exact time of day ib is issued, the sum 
the passenger bas paid for it, the stage to which he is entitled to 
travel with it, and the number of the machine which printed it. 
The machine will likewise print an advertisement on the back of 
the ticket, and spur it so that it would be impossible to 
counterfeit it. Noris this all. On the front of the case is recorded 
in figures the total number of pence which has been received for 
the whole of the tickets iesned, and the number of passengers who 
have paid fares. Further, the sum which each paseenger hande 
bo We grae also Spore on the E of Ry case. All ree is 
obtain y a very simple process. en the passenger hands 
his fare to the conductor, he tells him the stage ab which 
he wishes to alight. Say that he enters the Headingley car 
in Boar-lane, and intends to ride to the Oak. e fare 
is 2d., and on receiving it the conductor presses what is 
called the ‘‘planger” on the upper side of the case twice. 
Each time a bell sounds, and simultaneously the figure ''2" 
appears in a little disc in front of the case, where it can be seen ; 
2d. is added to the indicated total receipts, and 1 to the my ok 
ehowing the number of passengers. To indicate the stage, a little 
ewitch near the plunger” is moved. The printing of the ticket 
follows, and this is effected by the moving of a lever, which at the 
same time liberates the ticket from the interior of the case. One 
of the most curious parts of the affair is the recording of the time 
of issue on the ticket. In the left-hand corner of the case in front 
is a small clock, and by au ingenious ‘internal arrangement a 
faceimile of the clock face is printed on the ticket. The 
advantage of the record is this: one of the drawbacks of a 
ticket already printed, and nob showing the time of issue, is that 
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a dishonest conductor might procure ib after ib h»d been banded 
to the passenger, and dispose of ib to another paesenger, thereby 
securing for himself the face value. A conductor, however, would 
hesitate to resorb to such dishonesty when the ticket bore the 
time of issue and was evidence against him. With such an 
appliance in use there would be no need for a waybill. As already 
shown, a check is supplied by the machine. Ab the office ib would 
simply have to be noted whether the cash received from the con- 
ductor corresponded with the amount recorded on the front of 
the case, We understand, however, that men checkers will be 
employed to compare the figures recorded with the number of 
passengers on the car. The machine is the invention of Mr. 
Wilfrid I. Ohmer, and is manufactured by the Ohmer Syndicate, 
Limited, Suffolk House, London, E.C. The Tramways Committee 
have ordered 250, and the delivery of the first 50 is now due. 


LEGAL INTELLIGENCE. 


GUTTA PERCHA CORPORATION. 


Meetings of the shareholders and creditors of the Gutta Percha 
Corporation, Limited, were held before Mr. Winearle, assistant. 
receiver, on Friday. This company, which was to trade in and 
manufacture gattapercha, was originally promoted by the Omnium 
Syndicate, Limited, and the Globe Venture Syndicate, Limited. The 
consideration was fixed at £150 000, of which £120,000 was for the 
letters patent and patent rights, and £30,000 for the stock of 
gubtapercha leaves and other things sold to the company. The 
sale was conditional upon the company's proceeding to allotment 
before Oct. 14, 1897, on a subscription of £30,000. However, not 
more than £26,280 was subscribed for. The working capital was by 
a modifying agreement reduced to £10,000, but the provision thao 
the vendor should underwrite £30,000 was not complied with. 
Id now appeared that in spite of favourable reports in the 
propectus as to the patent procees the company was not able to 
manufacture guttapercha of marketable value, and ita total sales 
of stock amounted only to aboud £14. In the official receiver's 
opinion the purchase price paid to the vendors was very much 
inflated, and the action of the directors in proceeding to allotment 
upon insufficient subscription, contrary to the provisions of the 
purchase agreement, required further investigation. A report 
would probably be made with a view to obtaining an order for-the 
public examination of some of the officers of the company. The 
statement of affairs disclosed total liabilities £20,303, of which 
£15,110 were stated to be unsecured, and no available assets, the 
whole of the amount (£5,195) being covered by debenture bonda. 
The total deficiencies as regarded creditors and shareholders was 
retarned at £177,067. ! 

Id was resolved ab both meetings that the official receiver should 
continue to act as liquidator ander the proceedings. 


COMPANIES' MEETINGS AND REPORTS, 


W. T. HENLEY'S TELEGRAPH WORKS. 


An exiraordinary general meeting was held on Friday at 
Cannon-street Hotel. 

Mr. Sydney Gedgo, M. P., who presided, moved the confirma- 
tion of the resolutions passed on the Och insb., providing that the 
ordinary capital should be incceased from £150,000 to £200 000 by 
the creation of 10,000 additional ordinary shares of £5 each, to be 
issued to the existing ordinary shareholders pro rdta ab euch times 
and ab such prices as the Board should determine; also that the 
preference capital should be increased by the creation of 10,000 
additional preference shares of £5 each, to be issued to the 
holders of the existing preference shares, The new ordinary 
shares are to be offered to shareholders at £10 each pro rdta of 
one-sixth of their present holding. The Chairman said the price 
should be regarded as satisfactory, because, although it repre - 
sented a premium of 100 per cent. to the Company, the market 
value of the shares was a good deal higher than £10, 

The reeolution was agreed to without discussion. 


LEAMINGTON AND WARWICK TRAMWAYS. 


The annual meeting of this Company was held at the Dale 
Temperance Hotel on Wednesday last week. 

Mr. R. C. Heath, the chairman, who presided, said, with 
reference to the negotiations which had been going on between 
the boroughs of Warwick and Leamington, that the negotiations 
were proceeding ab the presenb moment so far as the borough of 
Leamington waa concerned. In the month of October they made 
up their minds with a view of obtaining provisional orders for 
both Warwick and Leamington, and aleo seeking to extend the 
line to Radford and along the Whitnash-road. They did not do 
this with any hostile view, but in order to save time if an agree- 
ment should be opme to. With regard to Leamington the 
extensions were lost, and they were unable to come to any 
agreement, and they had up to the present time been anable to 
agree with Leamington. They went on with their negotiations, 
and were happy to say that they had come to an agreement 
with the Warwick Corporation, and that with their consent a 
provisional order was obtained for the working of the tramways 


by electric traction in Warwick for a lease extending over 28 
years. That order had now become law, and, of course, they 
would in time make arrangements for converting the line. For 
that purpose they entered into negotiations with the British 
Electric Traction Company, because it was tolerably obvious that 
they were nob strong enough to work the line themselves, nor able 
to find necessary capital without outside assistance. A recon- 
struction of that company would be necessary, and they hoped a 
number of old shareholders would join the new company. 
The report, already noted by us, was adopted. 


WINDERMERE AND DISTRICT ELECTRICITY SUPPLY. 


The annual general meeting of this Company was held on 
uie at Windermere, Mr. William Long, chairman of directors, 
presiding. 

The directors’ man for the year ended Dec. 31, 1899, stated 
that the year’s trading profit amonnted to £1,112, and after bank 
interest and other pay mente a balance of £970 was left, of which 
£949 had been applied to payment of dividend on preference 
ehares. The Company had acquired the entire property and good- 
will of the Keswick Electrical Company, and had come to an 
agreement with the Ambleside D.strict Council to take over their 
provisional order. 'The amount available for dividend had been 
affected by the rise in the cost of coal. 

On the motion of Mr. Long, seconded by Mr. J. Raworth 
(London), the statement of accounts was adopted. 

Mr. Raworth, remarkiog on the non-payment of a dividend on 
the ordinary shares, said that most of the besb electric supply 
companies had pasaed through that stage. Owing to the increased 
price of coal the directors contemplated raising the price of thetr 
light from 6d. to 74d. per unit. | 

Mr. F. Fowkes, managing director, in reply to questions, said 
there was no connection between the Windermere Company and 
the Britieh Electric Traction Company.— Yorkshire Post. 


WIRRAL RAILWAY. 


Ab the half-yearly meeting of shareholdors in the Wirrall 
Railway Company on Monday, 

Mr. T. H. Jackson, who preeided, in proposing the adoption of 
the report, said thab having obtained powers to work the line by 
electricity, the change would be proceeded with when a favourable 
opportunity presented itself. They hoped for good resulte from 
its adoption. 


BLACKPOOL AND FLEETWOOD TRAMROAD. 


Tbe ordinary general meeting of this Company was held ab the 
Company's offices, Fleetwood terminus, last week. The report, 
already noted by us, was adopted. A number of long speeches 
were made, and a vete of thanks was passed to the directors for 
the way they had conducted the Company's business. 


————— 
PROVISIONAL PATENTS, 1900. 


Avaust 20, 

14868. Improvements relating te the insulation ef electrical 
conductors. William Alfred Phillips and Charles Eyre 
Kent, 323, High Holborn, London. 

14877. Au improved dynamo-electrio machine and regulator 
therefor. Joseph Dentel and Maximilian Junka, Birk- 
beck Bank-chambers, Southampton-buildinge, Chancery- 
lane, London. 

14893. Improvements in electrical measuring instruments. 
Llewellyn Birchall Atkinson, 1, Queen Victoria-streeb, 
London, : 

14895. Improvoments in electric igaitlon plugs for internal- 
combustion engines, Frederick Richard Simms, 4, 
South-street, Finsbury, London. 

AvcusT 21. 

14906, Improvements in or connected with sectional oon- 
ductor street or road electric railways. John Milnes, 
15, Water-street, Liverpool. 

14924. Improvements in electric accumulators. Harry Rose, 
Jobn Halifax, and Charles Henry Antrobus, 5, Hatton- 
garden, London. 

14943. Improvements in switchboards for telephone stations. 
Milton Izatus Baird, 24, Southampton-buildings, Chan. 
cery-lane, London. (Complete specification.) 

AvavsT 22. 

14971. Incandescent electric Jamps. James Swinburne, 82, 
Victoria-street, Westminster, London. 

14972. A new or improved arravgement for automa 
lubricating the epindles of dynamos. William George 
Graham, 100, Wellington-street, Glasgow. 


15601, Improvements in electric measuring instruments. 
Edad Honig, 67, Sutherland-avenue, Paddington, 
ndon. 


15019, Improvements relating to the recovery of tin and the 
simultaneous generation of electric energy. Robert 
3 Gould, 45, Southampton - buildings, Chancery- lane, 

ndon, i 
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150081. Improvements in the manufacture of carbon electrodos 
for arc lampe. Varsonophy Alexandroff, 24, South- 
ampton-buildings, Chancery-lane, London. 

Aveust 23. 

18005. Imprevements in 5 demand indicaters. The 
Reason Manufacturin 5 Limited, Norfolk 
House, Victoria-embankment, on. (Arthur Wright, 

AUGUST 24. 


h seas.) 
15198. A new or improved electrical arc lamp. Nettlefolds, 
ee ənd William Edward Symons, 7, Staple- a 
ndop, 


AvavsT 25. 

15148. A new or improved electrical hauling apparatus. 
‘Thomas Greensmith and Matthew Brown Wild, 70, 
Market-street, Manchester. 

15187, Improvements in systems of electrical distribution. 
The British Thomson-Houston Company, Limited, 83, 
Cannon-etreet, London. (William J. Davis, jun., United 
States. ) (Complete specification. ) 

15168. Improvements in commutators for electric machines. 
The British Thomson-Houston Company, Limited, 83, 
Cannon-streeb, London. (John T. H. Dempeter, United 
States.) (Complete specification. ) 

15169. Improvements in rectifying alternating electric 
currents. The British Thomson-Houston Company, 
Limited, 83, Cannon-street, London. (Elihu Thomson, 
United States.) (Complete specification. ) 

15175, Improved apparatus for igniting by electricity com- 
bastible mixtures in internal-combustion motors and 
the line. Arthur George Bloxam, Birkbeck Bank- 
chambers, Chancery-lane, London. (Alfred Schoeller, 
Germany. ) 

15193, A new or tmpreved method fer adjusting electrodes. 
Russ ell John Reynolds, 99, Cannon-street, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published on Sept. 15. 


1899. 

17159. Electricity meters. Hookham. 

19445. Eum lighting systems. Blondel, Weissmann, and 

yate. 

80615. Electric safoty apparatus 
Bush and Jenkins. - 

20906. Trolley standards used on cars or wagons electrically 
propelled from an overhead wire. Munro, Wood, 
Brecknell, and Rogers. 

28501. Receiving apparatus for Hertzian radiations or electro- 
magnetio waves. Baviera. 

1900. 

10318, Electric storage batteries 
therefor. Fell. (Wiegand.) 

10509 Telephene systems. Ritter. 

11819. Instrument for measuring rotary 
Siemens Bros. and Co., Limited. 
Aktien-Geselischaft. ) 

13044. Electric railways in which transformers are carried 
on the train. Siemens Bros. and Co., Limited. (Siemens 
und Haleke Aktien: Gesellschaft.) 


for lifts and elevators. 


and conducting plates 


field ourrents, 
(Siemens und Haleke 


TRAFFIC RETURNS. 


Line. week (|. or half-year. 
Ending |1900.,1899.| decrease. | 1900. , 1899. 
£ £ £ £ £ 
Aberdeen rad 'n Aug. 11 | 804| 767 + 37| 7,738 | 6,881 
Birmingham Tram- 6 
ways Co. . p 25 4, 434 4,423 + 111140,735 139,507 
Blackburn Corp'rat'np — — — — — — 
Blackpool Corporatn. ,, 23 1.793 l. 3066 + 487 17.681 13.769 
lackpool-FleetWood| ,, 25 1, 845 2 090) — 245 11, 605 11.990 
Bradford Oity Trams} ,, 26 454 410 + 4410, 473 | 8,032 
risbol Tram ways (o.] „„ 24 3.4533 692) — 2399 — — 
Central London Ry. „, 25 4,385 — — 18.329“ — 
& South London ,, 26 1.473 895 + 578 12,008 | 7 662c 
Cork E. T. and L. Co. ,, 23 463| 506) - 43 13.702 12,503 
Dover Tramways ...| ,, 25 824) 346 — 22 6834 | 6,488 
Dublin U. T., eleo. cars „, 24 3, 729 1. 469 4 2,260 — — 
Dublin S. D. Eleetric| ,, 24 1.048 1.630 — 591 — = 
Corporation „,, 25 8,866 9,337 — 871| — — 
ax Corporation| ,, 25 809 810) — 116.704 13,061 
ull Corporata E. 8. — 1297| — 260773 — a 
Liverpool Corporabn „, 185|0,461 7,649| - 1,812 |250,616,222,021 
Liverpool Over had „ 26 1.767 1,899 - 182 |13,960c/13,601 
Sheffield Co don ,, 26 2,507 — — — — 
South Staffordahlre — -| — — = 


p Binoe April 1. 5 Partly electrical. c Binoe Jan. I. n 
€ From July 30. 
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COMPANIES’ STOCK AND SHARE LIST. 


—————— 
Name. 


Commercial and Industrial.. 


00 Pref. Shares, 1-125, 000 1 
British Insulated Wire, Ord., 140,000 —U22VLwL =e =o =o =e sa æ 
. =~—— 40,001-100,000 .... —....... eee F ˙ 65d MÀ — = 
cz B per cont. Cum. Pret., 140,000 . 5 5 .. 
— B per cent. Mortgage Deben sisse usen uS da ae e 100 . 
8 i id 5001 460 3 (M ee 
— cent. Oum, Pref 1.80, 000 —- sees 1 
—— Nr pe cmi Put. 5 m 
— Ordinary aai QE Cu dA d e. eres | a= 
— i. Cum., ooe o „ 9-0 G9 9 9 20 9-9 (9 99 94 3 = 
ET Vies Qu Kp E — 100 .. 
oant Jod Debenture Bid m— ~~ 100 . 
Oullende bentures.. eben Cp Co (xD a as Ge GE emm ae ap as 8 dcm 
Em N Prell... „„ Qo SD an „ : oan 
an ARETE SEKKER E 9906 (D c9 apopo ao c0 66 a ua m a 
— D cent. Debentures 69 no mo oo ^5 an C9 66 an a oo oes — — 
F iison and Swan United, Ordinary f 85. 
— — per cent. Dobentures .. oo =e b — 
e Dob. Mk. Esa pe uc 
— ö per oen v — oe 
Deotrio Construction .. .. =» =o asso». «4«„4 cccces sae E O a 
55 Cumulative Pref. . M sem: 28 ee 
W.T.H lar Roe Woks, ee 5 iur Da 
o 8 Works [] ee cc secece coke — 
n rr e 66 Co 66 OF «à (Gp BO ^9 99 ow on — um op 
India B Rub * Qutta Perona, ar and Telegraph Works . 10 . 
4 per cent. Debentures ........ aoo oo me oo ao mò — 100 — 
Construction eee 3 13 .. 
— b per cent. Bond — 10 — 
Telegraph Manufacturing, Ordinary...... F 
— — D per cent. Pref...... TTTI p» B ae 
Willans and Robinson, Ordinary, 1.0 000ũ% 6 .. 
—— 6 per cent. Cum, Prot., 90,001-60,000 ............ 5 — 
— — per cent. First Mortgage Debenture Stock. Red. 100 .. 
Eleetric Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,201-101,200 .. 1 
Bournemouth and Poole, Ordinary ................-. e» 4 10 .. 
— per cent. Cum. Pref. e ry MYCE EY 10 ae 
Brompton and Kensington, Ordinary ................-. "E wo 
— — 7 per cent. Preference. — 8 — 
Calcutta Electric Supply Corp., Ordinary, Nos. 1-20, 000 6 — 
pony edt ru 2 2 „%% 68 of „ e > o ee 
— per Cum. ED OD 66 66 c9 O82 099 ee 9060900 92 eb 
1 JJC EAE Sq ORA M ee „% um 
— da cent. ben: dE =o 99 e$ oe 90 100 e 
Oity $ ary eves e eo e oe em oo oo ow 10 ee 
— — 6 per cent. Cumulative FF — 10 - 
un on an Brush vincial Ordinary e006 oe oe 
——— 6 per cent. Cum. Pref. 10 ~ 
—— 4j pet cent; Debentures Prov. Certs. “All pd. Ba. — — 
Bdmundsons' Ordinary, 1-17,400.. 6 
— C oent. First Mort. Deb. 20 „% „„ %% %% % % % 2606 ^2 100 os 
Kidderminster and Dist. t. Bleo. Lighting and Traction, Pref. 10 - 
London CCC 
— 6 per cent. Pref. ......... B .. 
e AD. oant 1h Mortgage ee POR RA 100 .. 
8 37% Ru QU ANA QUE RENE RA RA RE 10 .. 
— omt: 1 tM tare Bed Stock eet a 
par cout, 554565 6 620 1 os 
Notting ie exse. 10 a 
ental, 1879 0800 26 68 OO 9 CO 9. eRe %% %% %% %% %%% %% „%% E a neo me 1 oe 
— 25 Shares . eoo „% as = eoc. 0000 „„ „ „„ e tt CY 
Oxford ft} Shares, Now 1-06 and 407. 1010 U 5 
River Plate Electric Light and Traction, Deb. ............ 100 .. 
1 1 3 io id 
oh per oe $ Bhares Debentures $100 .. 
Smithfield kets Electric Supply, l. 9 1-12,000 ee 6 ee 
— 4 cent. Debenture 9 eod 0o09»00000090€900087€90 100 ee 
Bouth Lo on, Ordinary e@eet8ae 8 ae 
Bt. James's and Pall Mall, Ordinary, 101- -30,080 . Gi ed uee D. os 
— 7 per cent. Pref. €9 „% 99 9.9 OO 9 » « (Quà Qué. ax» 00 ap ao GU '- LI 6 ee 
Westminster, Ordinary ea CD (qb O0 O0 O9 ^» 2900090909 70900€0€9*702008 B dew 
— 80,001- 109,487 mo 2 % „ „%%% „% % %% %% „% „% „6 6% „ „6 66„ as 24 as 
Electric Railways.— 
LI Pret H Ordin J VERA AER — 10. 
— e 4 ee as ee e o LE E E EE] 6 LE 
de oferred ** GO ee Qe (p O 9 9 o 5» à oe Ge 6 ee 
Olty and and South London, Consolidated Ordinary . nee T - 
— Ordinary . 9 € OF O28 Oe 0999205000009 = 
— é per cent. Debenture Stock e Oo 995909 Oe 99 92 959 100 — 
6 per cent. Pref. Stock 2 neee „eee e8 (eo oe lu ee 
99 LE 660 0 9 6 6 O68 e» . eoo Log ae 
Liverpool Overhead g cont: Pref. ............. &esaere. = E 
Waterloo and City, Ordinary ....... F 100 
Electric Tramways.— 
Blackpool and Fleetwood Tramroad ..............—....-* 10 .. 
Brisbane Tram wat „4 ͥe:1é̃ 00 .. 
British Columbia Electric Railway Co., peony Pn. 10 .. 
British Electric Traction, Ordinary ............. „% 10 .. 
——— per cent. Cm, Pf. 80,001-00,000 o 10 a 
— 6 per cent. Perpetual Debenture Stock RE Š 
B, Ayres & Be ‘ano Tram “4” 6 por cent. Om. Pf, 1-40, 000 65 . 
— 4 B” 6 per cent. P.,; 1 , EXE ETETETT) 6 ee 
— — 6 per cent. Deb. Stock, Rod. c es 100 . 
— Prov. Cert., all 5662 62 „ „ 6 „0 -— 
Isle of Man Electric Power, 6 per cent. Pref. ees A 
Kidderminster and Ligh and Traction, Pref... 10 .. 
New General Traction, APyoseenoseescesnesceueececes 5 — 
6 per cent. Cum. Fre. 6 .. 
Oldham, Aston, and Hyde Tramway, Ordinary ..... dess. 10 a. 
6 cent, Cum. Prei... 10 .. 
Potteries ectric Traction, Ordinary, 26,667-40,000 .... 10 — 
—— b per cent. Cum, Pref., 1-30,000 2... „ö 10 . 
Telephones. — 
National „ 35 ⁵⁵VN— ee b — 
8 per cent. Cum: Beoond Frei. ees l0 a 
pos por cont. Non. Cum. Third Pre... 5 —- 
E Stock, Rod. 100 .. 


Amount Price last 
paid. — Tuesday. 
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NOTES. 


Wireless Telephony.—After wireless telegraphy, 


wireless telephony was bound to appear sooner or later, 
and we notice that it is announced that a system of 


wireless telephony has been discovered by Mr. Walker 
Moseley. 
The New German Cable.— The new German- 


President McKinley and President McKinley replied. The: 


cable was opened to the public service on Sept. 1, when. 
the old route, from Emden vid Valencia (Ireland), v 


discontinued. 


Electricity in Liverpool —It is pleasing to notice: 


that the demand in Liverpool for electrical energy is: 
increasing to a very large extent. The chief cause of the; 
increase is naturally the electric tramway system, but the: 
demand for energy for other purposes has aleo become: 
much larger. The great increase has naturally brought: 
about some changes in the staff of the electricity works, 
and many of the officials have received e 
promotion. 

A Piano Note Recorder.— An TEE has, we: 
learn, been completed by which such things as ‘lost, 
chords” are to be prevented. Thus we notice in the: 
Globe the announcement that Mr. Vaughan Neale has, 
completed an electrical machine which is to register. 
extempore compositions upon the piano. The arrange-: 
ment can be attached to any ordinary piano, and it is: 
reported that the machine has taken down a tarantella 
played at the rate of 2,000 notes a minute. The attach- 
ment, it is stated, does not interfere with the toucb. ; 


Sunderland Tramways.— The new electric tramways: 
recently started by the Sunderland Corporation do not 
seem to have escaped the delays and stoppages which: 
usually attend the opening of a new line. Thus, on: 
Sunday last, in the afternoon, the current was suddenly: 
cut off on two of the sections on the Christchurch-Roker: 
route, and two or three of the ears were compelled to 
remain for about an hour at different places on the line. 
The service was naturally greatly disorganised, but at 
present no explanation is forthcoming as to the cause of b 
Interruption. 

Motoroar Speeds.—The inhabitants of Boi nh 
have been greatly annoyed that motorcars should travel 
in that town at any speed above a walking pace. In con; 
sequence of their complaints, several drivers of motorcara 
were recently brought before the police court. The con; 
stables gave evidence as to measuring the distance travelled 
by the cars, and the time, which, when worked out, averaged 
10 miles per hour. The traffic was fairly heavy at the spot 
where the measurements occurred, but the magistrates let 
the drivers off with only nominal fines, taking the view 
that none of the cases were serious. 


French Transiation.—In a note in our contemporary 
L Electricien on the electric lighting stations in England, a 
number of figures are given as to the output, cost of 
machinery, and price per unit at various stations. Ouf? 
French contemporary, however, does not yet seem to havé 
mastered that strange conglomeration of “exceptions to 
the rule” which goes by the name of the English language, 
and while giving a working cost as 1:5 pence, when giving the 
total cost as 2:18 pence treats us to a double plural and calls 
it 2:18 pences. In yet another note, also, our contemporary 
gives the fare on the twopenny tube as two pences. Apart 
from this, however, the notes contain a MES amount of 
useful information. 


African Telegraphs.—The line of telegraph from 


the coast to the Lake Victoria Nyanza has recently been 
| completed, and the advantages which it will confer on the 


inhabitants of Lower Egypt will be enormous. As is well 
known, the natives depend on the rise of the waters of the 
Nile for the irrigation of the land, and hitherto they have 
only known a very short time beforehand the condition 
of the waters. Now, however, that communication has 


| | been made from the sources of the Nile, the required 
American cable between Emden and New York was opened 


on Friday, when the Emperor William sent a message to 


information can be sent several months in advance, and 
the Egyptians can regulate their supplies. Messages, also, 
are now sent in a few days which previously took seven 
months to communicate. 

Wireless Signalling.—Mr. J. Gardner of Fleetwood, 
is stated to have invented a new automatic device for 
signalling at sea. The mechanism is said to consist of a 
specially-cut wheel, which controls a Morse key at the 
transmitting station. The dots and dashes are recorded on 
the tape in the usual way. At a trial made at Fleetwood 
a wire was erected on shore at the transmitting station, 
and a conductor of about the same height was attached to 
the mast of a vessel lying off the coast. The vessel was then 
towed out in the direction of the Morecambe Bay lightship. 
:| When about two miles out signals were sent and received. 
| The record was taken up to the seven miles limit, the 
extremity of the zone provided for. 

Edisen Again.—Mr. T. A. Edison is credited with yet 
another great invention, this time it being announced that 
he has completed a machine for the generation of electrical 
power direct from coal without the use of engines or 
dynamos. Mr. Edison declares that his invention will 
practically do away with the use of steam, and make it 
possible by electricity to run ships across the Atlantic in 
four days. He also says that under his new system private 
electric lighting plants may be maintained in houses at 
small expense. We believe we have seen the same 
announcement ina slightly different form some consider- 
able time since, but after going the rounds of the pro- 
vincial Press no more was heard of the matter. 

Liverpool Electric Tramways.— Last Saturday 
anotber portion of the electric tramways in Liverpool was 
opened for traffic, and through communication is now estab- 
lished between Seaforth and the suburbs of Waterloo and 
Great Crosby. The scheme was entrusted to the Over- 
head Railway Company to carry out, and work was com- 
menced almost a year ago. The overhead trolley system 
is used, with side-pole construction for supporting the 
trolley wire. The cars are similar to those already in use 
in Liverpool, and the electricity is to be supplied from the 
Overhead Railway Company’s station at Bramley Moore 
Dock. The fares charged on the route are remarkably 
low, and tickets will be issued to and from all stations on 
the Liverpool Overhead Railway. A luncheon was given 
by the chairman of the Waterloo District Council to the 
gentlemen connected with the construction of the line. 

Hull Telephones.—The Hull telephone subscribers 
seom to have fallen on bad times. Thus we notice that 
on Monday last the members of the Hull Chamber of 
Commerce had brought before their notico what was 
described as the “defective telephonic system of Hall.” 
One of the speakers said the system was simply 
abominable, especially when anyone wanted to speak out 
of the city. In many cases he had no sooner started to 
talk through the instrument than he was cut off. The 
Chairman (Mr. T. R. Ferens) also remarked that he 
had only used the trunk system once in six months. 
If he wanted anything quickly, he telegraphed. The 
telephone system was now a nuisance, and the trunk line, 
as now conducted, a failure. It was eventually decided 
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that the attention of the Post Office authorities;and the 
National Telephone Company should be called to the 
defects in their systems and asked to remedy them. 

The Healthfal Tabe.—The Central London Railway, 
or, as it is more familiarly called, the twopenny tube, has 
received a considerable amount of praise in various places, 
owing to ite superiority in certain things. One is, however, 
rather startled when it is suggested that, instead of taking 
the aea breeze at Brighton, one should travel on the tube 
and get the same vigorous appetite which the ozone by the 
sea is supposed to produce. The British Medical Journal, 
however, quotes the case of a person who had suffered from 
anexoria for 18 months suddenly developing a ravenous 
appetite after a single journey on the new line. The 
satisfactory condition of affairs—from the patient's point of 
view—has since then been maintained by similar doses 
taken every two or three days. Tonics have become need- 
leas, and the price of the journeys forms a most profitable 
comparison with previous cost of medicines and doctors’ 
bills. The twopenny tube, as a health resort, promises to 
rival Davos Platz. 

High-Voltage Domestic Supply.—The Board of 
Trade rules have, during the last two or three years, been 
found to be exceedingly irkeome in the matter of electric 
supply. Thus, referring to the fact that a deputation of 
representatives of several electric lighting companies lately 
waited on the President of the Board of Trade to obtain 
an alteration of the regulations regarding electric supply, 
Feüden's Magazine says: "It appears that the President 
of the Board of Trade has not been sufficiently impressed 
by the deputation which recently waited upon him on 
behalf of eight metropolitan electric lighting companies in 
order to convince him of the desirable necessity for an 
amendment of the regulations on the change in the 
pressure of supply to consumers. This is to be regretted, 
bat still more is it to be regretted that any hard-and-fast 
rules regarding technical details were fixed by legislation 
at a time when electricity was as yet, with reference to 
many questions, in a purely experimental stage.” 

A Peculiar Tramway Accident.— An extraordinary 
accident occurred on Sunday last on the St. Helens and 
District Tramways system. Thus about noon one of the 
newer and larger cars was being taken from the sheds to 
the starting place at the junction of throe large streets. 
The guard was new to the business and omitted to properly 
attend to the trolley, and consequently, as the car turned 
into Bridge-street, the trolley, being on the wrong wire, 
swung outwards, following a different course. The strain 
became very great, and the trolley left the wire. It came 
back with a crash, bringing down nearly all the wires at 
the junction, and interrupting practically the whole of the 
system, At the instant of the crash, apparently, a short 
occurred, while the arm on which an arc lamp is suspended 
at the corner of one of the streets was broken and the 
lamp shattered. At the works it was soon seen by the 
indicator that something was wrong, and the current was 
switched off, the cars on the Haydock, Denton’s Green, 
Peasley Cross, and part of the Prescot sections being left 
standing still at various parts of the town. Breakdown 
gangs were immediately set to work, and the damage was 
repaired in the very short space of time of three hours, 

A Ballistic Oscillometer.—The following is an 
nbatract of a paper read by Mogers. A. and V. Guillet 
before the French Academy of Science. The abstract 
appears in the Electrical World, and reads as follows: “The 
authors start from the rule that when a coil supplied 
with a certain current oscillates in the inner part of a fixed 
coil supplied with the same current, the product of the 
current and the period of the oscillations is constant, there- 


fore the number of oscillations during a certain time is pro- 
portional to the quantity of electricity supplied during that 
time ; this rule is used in the counters of Vernon Boys and 
Blondlot. The energy cannot be measured in the same 
way ; to measure it, not continuous current is supplied to 
the oscillating coil, but only a current that lasts for a 
moment. Let the coil oscillate around a fixed axle in a 
magnetic field, then it can be shown that if the magnetic 
field is constant a certain angle of oscillation corresponds 
to a certain quantity of electricity; if the magnetic field is 
proportional to the E.M.F., the angle of oscillation corre- - 
sponds to a certain amount of energy. The first case is 
obtained with a permanent magnet, the second by means of 
a coil, in shunt, for producing the magnetic fields." 

An Inexpensive Cooling Tower.—The Electrical 
World illustrates a cooling tower which has been used by 
the electric lighting company in Jersey City, but which, we 
are afraid, is not likely to find much demand in or around 
the large towns on this side. The apparatus in question is 
practically a cooling tower without any enclosing work, and 
the water is delivered at the top of an erection of scaffold 
poles, across which five platforms at different heights are 
placed. These platforms are made up of lattice woodwork, 
and break up the water as it falls down from one to the 
other, the water at the bottom being collected in a pond 
for use over again. Illustrations are given of the apparatus 
when working and when at rest. From the photo taken 
when the water is being discharged, we can see that in 
windy weather the spray would be carried for a great 
distance, which would cause a nuisance to the surrounding 
proporty owners. In fact, the general idea is not unlike 
that of the original condenser water-cooling apparatus at 
St. Pancras, the use of which had to be discontinued. In 
this case a galvanised iron structure with iron plates was 
built up round the chimney, but it used to shed ice in 
winter and spray in summer, which led to its disuse. 


The Northampton Institute.—We have received a 
copy of the announcements of the Northampton Institute 
for the session 1900-1901. The book is much the same in 
appearance as in past years, but new illustrations have been 
introduced. The volume commences with a list of the 
staff, and with respect to the electrical engineering section 
we do not notice any special change, except that Mr. A. W. 
Martin, who was an assistant lecturer last year, has taken 
the place of Mr. A. Brooker as chief lecturer in the postal 
telegraph classes. As to the classes themselves, we learn 
that the only new feature of any importance is with 
respect to the engineering day classes. These are divided 
into three classes: mechanical, electrical and horological 
engineering. In each the work consists of lectures, oxercise 
classes, laboratory work, drawing office, and workshop 
practice. Ia the electrical engineering department, besides 
instruction in electric lighting and power distribution, elec- 
tric traction and electro-chemistry will be dealt with. 
Before entering these classes, students have to pass an 
examination in general knowledge. The fee for studente is 
£15 for the session. There are numerous other classes for 
all kinds of subjects, and there is also a social and recreative 
section, which includes music, swimming, athletics of all 
kinds, etc. Dr. R. Mullineux Walmsley, the principal, 
is much to be congratulated on the great success of the 
City Polytechnic in past years, and we are sure that in the 
session now about to commence the standard of work will 
be quite up to, if not higher, than in previous years. 

Electric Railways.—The District and Metropolitan 
Railway Companies are waking up to the fact that for 
lines of railway between the City and suburbe steam is 
becoming out of date. Thus, when interviewed by the 
St. James's Gazette recently, Mr. Powell the general 
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manager of the District Railway, is reported to have stated 
that as regarded the proposed new electric motive power 
to be applied to both the District and the Metropolitan 
underground lines, tenders had been invited from engineer- 
ing firms for the reorganisation of the systems upon an 
electric motive basis. There were, however, so many details 
to be considered that firms were at present only making 
enquiries into the conditions. Tenders would not be ready 
for some few months, and after that it would. be a con- 
siderable time before the matter was completed. There 
waa nothing like the amount of work to get through, 
however, that the Central Electric had, as they had their 
tunnels, stations, and carriages made. With regard to the 
carriages, he thought the directors would favour the old 
form of doors to each compartment, and not the corridor 
system. Unlike the Central Electric, they would carry 
the luggage of the passengers. They were a railway, not 
a tramline. One of the reasons why the corridor system 
of carriages would not be adopted was that the public, and 
especially the women, were not educated up to it. They 
did not get out of the carriage fast enough with their 
luggage. There was little doubt that with the new system 
they would be able to do the through journeys very much 
quicker. An additional improvement, in our opinion, and 


probably of others who have travelled by the line, is that the 


very objectionable smell and smoke which at present exists 
in the tunnels, and even in the stations, will be done away 
with, and one will not feel half xcu at the end of a 
journey. 

The Energy of Cathode Rays.—At the recent 
meeting of the American Association for the Advancement 
of Science a very interesting paper was presented by Mr. 


W. G. Cady, dealing with the subject of The Energy of 


the Cathode Rays." The paper, which is abstracted in the 
„Electrical World, gives an account of investigations at the 
Physical Institute of the University of Berlin, made in 
order to determine the relation between the energy and 


other discharge phenomena of these rays. For this investi- 


gation the thermo-element, as used by Messrs. J. J. 
Thomson and O. Berg, was employed, as much more exact 
than the calorimeter. Observations were also made with 
bolometers. The bolometer formed one arm of a Wheat- 
stone bridge. Tho paper is in reality an experimental test 
of the emission hypothesis which Prof. Merritt supported 
in his vice-presidential address. By that hypothesis, a relation 
exists between the energy of the cathode rays, potential of 
discharge, and amount of electricity transported by the 
rays, which is expressed by several equations, of which the 
erucial one is : „ -1- — 
the cathode current, V the potential of the cathode giving 
off a bundle of rays, Q the amount of heat given up to the 
conductor (ergs per second), r is the fraction of the rays 
reflected, and the ratio r': 1 expresses the ratio in which 
rays lose their energy on reflection. The conclusion 
reached by comparing the limiting value of the ratio 
experimentally determined with this equation is in con- 
tradiction with results obtained by Merritt. Thus if 
. f =1 (Merritt), we still have i V/Q=1; if in the limiting 
case t = O, then i V/Q-1-r. But Starke has found that 
platinum (the reflecting surface of Cady’s bolometer) 
reflects about 40 per cent. of the rays. Assuming, thore- 
fore, that for the bolometer r=0°4, we find that when 
i V/Q=0'83, r -0'7. The importance of this investigation 
on the vexed. question of the nature of cathode rays is 
evident, since the result, if established, is incompatible 
with the emission or corpuscular theory. 


Magnetisation and Elasticity.—The last of the 


; where i is the intensity of 


papers upon “The Effect of Magnetisation upon the 


by moving the bed-plate of the planer. 


327. 


Modulus of Elasticity,” by Mr. J. S. Stevens, appears in 
the August number of the Physical Review. In the previous 
papers he discussed the relation between magnetisation and 
the moduli of flexional and torsional elasticity. The two 
papers in the current issue deal with the elasticity of trac- 
tion and compression. In the first case the apparatus con- 
sisted of a coil of wire wound on a brass tube, through 
which passed a stream of running water, in which was 
carried the wire to be tested. One end of the wire was 
fastened to a rigid support, and the other to a bent lever 
with a multiplying power of about 11, At the other end 
of the lever were attached weights giving a certain tension 
to the wire. The changes in length were communicated 
to another arm of the same lever, which multiplied the 
effect 110 times. The fore end of this lever moved under 
the field of a micrometer microscope. A thermometer with 
its bulb in the water completed the apparatus. The pro- 
cedure consisted of setting the cross wires of the microscope 
on some point for zero, then turning on the current and 
noting the deflection of the end of the lever. The author 
then gives tables giving the current, zero readings, differ- 
ence, and the change in length of the wire. From the tables 
he concludes that the modulus of elasticity of traction 
increases when the body is magnetised. The increase is 
fairly proportional to the magnetising force. With the 
same wire the change in the modulus varied with the 
stretching weight. With wires of different cross-sections 
stretched by the same load the change in modulus was 
greater in the smaller wire. In experimenting as to the 
elasticity of compression, a bar was firmly fastened at one 
end, and moved a lever arm when changing in length. The 
other arm of the lever moved under the field of a micrc- 
meter microscope. The compressing force was measured 
by & spring balance. The whole apparatus was bolted 
rigidly to the bed of a planer, so that there was little 
chance of friction oralipping. The knife-edges and bearings 
were of hardened steel, and variation of pressure was applied 
With respect to 
this experiment, the author states that within its limits 
magnetisation does not change the elastic modulus for com- 
pression. If it had been possible to apply a pressure nearer 
to that of the elastic limits of the metal, the resulta might 
have been different. 


The Central London Railway.— Numerous letters 
have been sent to the Times concertiing the Central London 
Railway, and the one or two serious stoppages which have 
occurred upon it. The stoppages one would naturally 
expect on an entirely new railway, and the Central London 
Railway Company are to be congratulated on having started 
the line with so few of them. The first of the letters was 
from a gentleman who had been stopped for half an hour 
at Marble Arcb, and to this Sir Benjamin Baker replied 
explaining the means for gettirg the passengers away from 
the train in the event of a stoppage. Mr. R. W. Boyd is 
not, however, quite satisfied with Sir B. Baker's explana- 
tion, and submits one or two points for consideration. 
Thus, he says that Sir Benjamin tells the public that in 
the event of a prolonged stoppage gangways are provided 
for passengers, but these gangways lead, it appears to him, 
nowhere, unless the train is at station, at which point the. 
main tube is enlarged. Gates are provided between the 
cartiages, but these gates are hardly available for tho use 
of passengers unassisted by the guard, while all side outlets 
are useless between the stations, as the train fits the 
tube closely. This close-fitting construction prevents 
escape from the train while in the main tube, and this 
seems to him to be an element of considerable danger. 
As to the lighting, a prolonged stoppage occurred with 
carriages full of people and the lights extinguished. The 
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carriages arp supplied with some oil lamps in addition to 
electricity, but these he thinks are so few as to be of little 
use in a panic. Finally, to reduce the risk of accident, 
he suggests. that it would be well to have a short, simple 
printed notice fixed in each carriage explaining what to 
do in case of accident or prolonged stoppage. Another 
gentleman, who would certainly seem of a rather timid 
disposition, describes very graphically his experience on 
Aug. 18, when a stoppage occurred between Holland-road 
and Notting Hill-gate. After being kept prisoners in 
the darkness for about two hours and a quarter the 
passengers had to walk back to  Holland-park Station. 
Some nervous lady passengers, he states, were almost 
terrified into hysterics. by vague fears of a horrible death 
caused by touching the electric rail, and the wanton action 
of the officials in refusing all explanations of the delay 
and keeping them imprisoned for so long must, he thinks, 
necessarily militate against the success of this new method 
of locomotion. The accident occurred apparently from a 
train running off the line at the points, an experience 
which he seems to think very often occurs to electric 
trains. He, however, has taken the right course to avoid 
any such delays by the Central London Railway in future, 
as he practically expresses his determination never to trust 
himeelf on it again. 


Corridor v. Compartment Cars.—In comparing 
the relative advantages of English compartment cars and 
American long open cars, particularly in regard to the 
rapidity of filling and emptying, the New York Commercial 
and Financial Chronicle says that where the traffic is very 
large, as at the chief city stations, the many compartments 
‘of the English car undoubtedly enable more prompt 
ingress and ogress on the part of passengers than the car 
with only end doors. But cars coming into a station filled 
with passengers are not usually promptly forwarded with 
another full car-load of passengers. This is particularly 
trae in suburban service, in which the new Central London 
‘underground road is engaged. Each station has its propor- 
tion of passengers alighting and boarding the cars, and 
under these circumstances the quick handling of passengers 
with the compartment car, as at great terminal stations, is 
not maintained. There are a number of reasons for this 
which make the result quite obvious. With compartment 
cars tho selection of a comfortable seat depends upon the 
cboice made from the station platform. First, the par- 
ticular class for which the ticket is good has to be found. 
Passengers examine each separate compartment until they 
find the seat they regard as the beat t wo operations which 
consume time. The assorting and distribution of pas- 
sengers in the open American car is, however, accomplished 
after the passenger has entered the car and when the train 
may be in motion. Where compartment cars are used, 
this distribution must be done while tho train is at a atand- 
atill at the station platform. These generous statements 
of the quicker handling of passengers at way stations 
and in the frequent stops of a rapid transit service, 
with the American open car having end doors, are amply 
verified by careful observations of the actual time con- 
sumed in the two services, One observer, Mr. R. H. 


< Soule, a well-known American railroad officer and engineer, 


~ has recently published figures comparing the length of 
service stops on the Cape Government railroads in Africa 
and on the Illinois Central in its suburban service at 
Chicago. In each case 100 observations were taken. 
Roughly, Mr. Soule's figures show that the American train 
stops were but half as long as those on the African lino, 
with its English rolling-stock. The actual figures, reduced 
to an average for the series of observations, were 22:59 
seconds for each stop on the African road, while but 11:58 
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seconds were consumed on the average by the Illinois 
Central trains. This represents the view taken by the 
companies. The passengers, especially those in England, 
who are accustomed to the compartment system and its 
attendant comparative privacy, firstly miss the latter, and, 
farthermore, are not all favourably impressed with the 
constant interruptions, the inconvenience caused by people 
atanding in the passages and front of the passengers already 
seated, etc. Another point is that the introduction of the 
one-class system in England is, when two different fares 
are charged, distinctly unfair to those paying the higher 
fare. 


Spark Length.—In the Physical Review for August we 
notice a short contribution by Mr. W. J. Humphreys on 
spark length as modified by solid dielectrics. In the note 
the author states that whilst trying some experiments with 
an electrical influence machine he noticed that the spark 
length was greatly increased by the presence of solid 
dielectrics, such as glass or ebonite, near the positive pole. 
Several machines were experimented with, but the one 
commonly used was a two-plate Wimshurst machine with 
plates of ebonite 20in. in diameter, and furnished with 
metallic sectors. The apparatus used was two small 
Leyden jars with their outer coverings connected by a wire 
and their discharging balls connected, one to the positive 
sido of the machine and the other to the negative side. 
The inner coatings of the jars were oppositely charged, and 
the distance between the discharging balls increased until 
sparks ceased to pass. When, however, the same potential 
difference being maintained, a glass rod was placed near the 
side of the positive pole facing the negative, a full spark 
passed. This did not happen with the rod near the 
nogative pole. Various dielectrics were used, but with the 
same result, the increase in spark length being always well 
pronounced and sometimes doubling the ordinary length. 
Many combinations were tested, but in every case the 
results obtained were practically the same. In framing an 
hypothesis to explain the phenomena the author suggests 
that "the dielectric between two poles is most sensitive 
to electrical disturbances at points next the anode.” 
To support this theory the author gives a number of 
facts—namely, that the spark length is increased by 
the presence of a glass rod next the anode, but not when 
the rod is in any other part of the field; the greater the 
increaso in spark length, the nearer must the rod be brought 
to tho pole. The greatest increase is obtained with a rod 
of a certain size—t.¢,, the rod must not be too large or too 
small to produce the best results. When glass fibres are 
used, they must be brought very near the pole or quite in 
contact with it. The same phenomenon occurs when 
insulated conductors are used instead of glass or any other 
dielectric. In order to test this idea, the author experi- 
mented with dielectrics of widely difforing inductive 
capacities, but otherwise approximately equal. The sub- 
stances used were a thin-walled test tube empty, a 
similar tube partly filled with water, and a similar tube 
filled with metal. The results were not conclusive, the 
increase in spark length being nearly the same, witb, 
perhaps, a slight. advantage in favour of the tube con- 
taining water. The fact also that insulated metal rods act 
no better than glass rods.does not, the author thinks, seem 
altogether in accordance: with his assumption. These, 
however, were the only objections, which may not be 
fatal, and in further support of the hypothesis the author 
give the increase of spark length caused by a small spark 
drawn from the negative pole of two oppositely charged 
Leyden jars with the outer coatings connected, and also 
Faraday's experiments on spark lengths between spherical 
electrodes of different sizes. Mr. Humphreys states that 
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whatever may be the real action of solid dielectrics in 
increasing tho spark length, it is a phenomenon of the 
anode, and to that extent indicates a greater sensitivencss 
of the air about this pole to electrical disturbances. 


Municipalities and Public Service Companies. 
Mr. A. R. Foote has during the last few years been 
investigating tho principles which should govern contracta 
between municipalities and public service corporations, 
such as tramway, olcctric lighting, etc., companies. This 
work appears as a series of Bills prepared by Mr. Footo at 
the request of the Ohio Stato Board of Commerce for 
presentation to the Ohio Legislature at its last session, and 
while action upon tho Bills was deforred until tho next 
session, it ia expected that they will be taken up for con- 
sideration next winter. The essential provisions cf these 
Bills, as given in a recent number of the Street Railway 
Journal, are as follows: (1) Bonds issued by a munici- 
pality for the establishment of a public service plant shall 
be secured only by mortgage of tho plant itself and the 
franchises for operation. In other worde, the general credit 
of the city shall not be placed behind theso bonds, but 
they must stand or fall upon their own merits and earning 
power. (2) No public service owned by a municipality 
shallbe sold for less than cost. If the service does not 
pay at the prices originally established, theso prices must 
be increased. The general body of taxpayers must not be 
called upon to help pay for a service to a private user. 
(3) The true and entire cost of service, whother given by a 
private company or by the municipality, shall be deter- 
mined by a State auditing department to be established, 
and shall include the full operating expenses; a sufficient 
provision for depreciation, for losses from fire, and for 
accidents of every kind ; taxes paid (in the case of private 
companies) or relinquished (in the case of municipalities), 
these taxes including any special bargains concerning 
franchise taxes which may be made between municipality 
and company based on a payment of percentages on gross 
receipts ; interest on tho full amount of actual investment 
at the rate per cent. paid by the municipality on its bonded 
debt. (4) To the cost of service as above specified there 
should be added in the case of enterprises owned and 
operated by the municipality a provision for a sinking 
fund sufficient to pay off at maturity the bonds issued on 
investment account. (5) All surplus earnings over and 
abovo the true coat of service, as defined in paragraphs 3 


and 4, are to ba regarded as the true profits of the enter- 


prise. (6) Out of these true profite, when earned by a 
private company, the latter may pay upon its truo invest- 
ment a rate per cent. double that paid by the municipality 
on its bonds. (7) If a privato company adopts a system 
of profit-sharing with its employés, it shall be entitled to 
earn and pay to the employés the same rato per cent. upon 
the wages earned by them as the company earns on its 
investment. (8) All surplus profits, after making the 
distributions provided for in paragraphs 6 and 7, are 
to be divided cqually botween the municipality and the 


company. (9) The determination of the investment value. 


to be used as a basis for tho foregoing computations shall 
be determined originally by appraisement or by arbitration. 


Additions shall be made in a manner specified by tho muni-. 


eipality. (10) The price for eervice to be paid by users shall 
be fixed by the municipal council for a period not less than 
five nor moro than 25 years, and the prices so fixed shall 
be computed on the basis of cost, and must be such as to 
produco an annual revenue sufficient to fully pay all costs 
and to yield the company its authorised share of profit. 
These rules, which are very well drawn up, would, if 
adopted, probably prove of great use to the parties con- 
cerned in the contracts, and would doubtless save a very 


large amount of friction. It is, however, doubtful whether 
both municipalities and public companies could be brought 
to accept them as they are, and possibly, although the rules 
geom very fair all round, in practice many.difficulties might 
be found in the working which did not appear in tho first 
instance. 


Electrical Stage Effects.—In most of the modern 
plays at the larger theatres electricity is used to produce 
particular and atriking effecte. Wo notice an instance of 
this in tho Scientific American, which has an article respect- 
ing the production of “ Bén Hur” at the Broadway Theatre, 
New York. In tbis play a chariot race takes place, and 
the stage is so fitted that two chariots, cach with four 
horses, appear to bo dashing along at a great paco. Finally, 
one chariot overturns tho other and wins the raco. A 
large part of the illusion deponds upon the background, 
which gives the idea of positive motion, and the one 
employed in this instanco embodies means for mounting 
and driving travelling aprons at the rear and sides of the 
stage, so as to prevent any break in tho scene, this giving 
the audience the impression of change of scenery. At the 
rear of the stago is an endless apron, flanked on each side: 
by smaller endlees aprons, each of which is complete in 
itsolf, but aro operated in unison. Upon these aprons are 
paintod representations of tho background of the scene; 
in this case ropresenting the antique circus at Antioch 
filled with spectators.  Diroctly below the chariots is the 
electric motor which actuates all threo aprons of the 
panorama. It is a 5 h. p. Lundell motor, and is operated 
by an assistant, who stands at tho switchboard and receives 
the signal of the stage manager by a flash of a coloured 


electric lamp. A twisted belt imparts motion to a vertical 


shaft upon which are threo pulleys, one to receive the 
power from tho counterahaft and tho others to transmit 
the power to the two ends to vertical shafts, which each 
carry a cylindrical drum, around which the aprons are passed. 
Their rotation causes the apron to travel continuously, 
and gear wheels are provided, which impart motion to the 
side aprons, so that they are all driven in tho samo direction, 
and to the spectator the three aprons appear to be a con- 
tinuous, unbrokon scene. In spite of the fact that the 
panorama is 96[t. wide and 2b[t. high, the three panoramas 
are all rotated at a spced of 2,000ft. per minute by a 2-h.p. 
motor. As to tho chariots themselves, the treadmills 
carrying them are placed immediately beneath the 


stage, and are covered by sections of planking, which are 
removed and carried out to the wings when the race is 
.totako place. There aro eight treadmills, one for each horse. 


The chariots aro two in number and each is supposed to 
bo drawn by four horses. The chariot of Ben Hur is 
not a trick chariot, but that of Messala is arranged to go 
to pieces when struck by Ben Hur. Tho chariot wheels do 
not reat upon the floor of the stage, but are supported 
upon metal yokes. The wheels are actuated by a emall 
electric motor inside the body, and can be switched on 
by the drivers. Both chariots have these motors, and 
current is obtained by tho aid of plugs which are inserted 
in tho floor. The chariot of Messala is arranged so that 
at the critical moment when Ben Hur strikes it, by 
dropping a catch, powerful springs on the axle throw the 
wheels off and the body of the chariot drops upon a yoke 
which is provided with springs. To simulate the duat 
raised by the chariot wheels, a combination of powders is 
forced out underneath the horses’ feet and behind the 
chariot wheels. This is accomplished by a blower in the 
cellar, driven by the same electric motor which actuates 
the belts. The scene can be fitted up with wonderful 
celerity, the whole requiring only about eight minutes 


to set. 
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TAUNTON ELECTRICITY WORKS. 
( Concluded from page 298.) 


Mr. Manville in his report, which is dated March 25, 
1898, alludes to the early start mado at Taunton in 
clectiic lighting, as plant was put down in 1895, and be 


Board regulations to obtain a loan for the whole of the 
roposcd new expenditure, as the Board will not sanction 
Joins for the renewal of plant, it being deemed that 
such renewals should como out of revenue. By a 
judicious arrangement mado with tho British Thomson- 
Houston Company, whoso predecesacrs bad suppliod the 
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Fig. 4—View of the T.uoton E giae-Room under Froce:s of Al'eration. 


expresses his opinion tbat in view of the then knowledge 
of electrical cngincering, and also of the knowledge 
acquired at the time when the incandescent plant was laid 
down, that thoro responsible for the equipment of the 
station had not boen wrong in their choice of a system. 


original altornatore, the consulting engineors succeeded 
in arranging that the new plant should be installed 
without a charge against the revenuo. This was so 
becauso the Corporation had purchased tho plant at 
a favourable price, and also had written off each 


Fia. 6.—Taunton Engine-Houss Plant as Remodelled. 


At the time the report was written, however, the 
machinery which was to be recommended in 1897 was 
quite out of date. Mr. Manvillo regretted that extensions 
had been made which rendered the change over to a 
more modern system somewhat costly. The point arose 
that it was not possible under the Local Government 


year an amount for depreciation and for the sinking 
fund on the previous loan. The arrangements mado in 
changing over were that the three largest alternators 
should be returned to the makers, who supplied instead 
two alternators of 75 kw. and one of 150 kw. output. 
These new machines have a frequency of 60 as against 
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the old frequency of 125. The Bellies engine already | wero not in a good state of repair. If the engines had 
used in the station for driving by means of belts was | not originally been made to templates and gauges, this 
under the contract directly coupled to one of tho 75 kw. | would bave been utterly impossible. 

machines. The other machine of same output was coupled | The great alteration in tho appearance of the station 
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710 ¢.—Bectifiers and Switchboards. 


up to à Willans engine, which was constructed out of the | from the substitution of these direct coupled sets for the 
best parts of the two Willans engines on tbe works. | belt driving can be seen by contrasting Figs. 4 and 5 with 
This shows tho great advantage of having standards in | Figs. 2 and 3 in our last issue. The photograph from 
manvfacture, as the parts of these engines, after having | which Fig. 4 was prepared was taken when the recon- 
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been subjected to severo working conditions during a | struction was under way, and Fig. 5 shows the engine- 
number of years, were still able to bs interchanged | room in its completed state. In the boiler-house an addi- 
indiscriminately. In this way a really good engine could | tional Babcock and Wilcox boiler was added, and a completely 
be built up out of the best parta of two engines which | new range of steam and exhaust pipes was installed. 
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The next point in the report calling for notice is the 
changing over of the arc lighting system. This it was 
recommended should be done by introducing rectifiers, 
taking their supply from the high-voltage side of the 
alternate-current system. Here, again, an interesting com- 
parison can be made between the old arc lighting plant, as 
illustrated in Fig. 2, and the new arc lighting plant, as seen 
in Fig. 6, in front of tho switchboard, and which is again 
shown in Fig. 7, ornamented by the well-organised staff of 
the station. From this photograph it will be seen that the 
Mg RR at the Taunton electricity works are of as retiring 
a disposition as those in other parts of tho country. Tho 
changing over of this arc lighting plant could not, however, 
be effected without a financial loss. Tho cost of the old 
plant was some £2,083, from which had to be deducted the 
depreciation and sinking fund, which brought the net value 
of the are lighting plant on the Corporation books to 
£1,639. The actual value of the plant was only £500, and 
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which is shown in Figs. 9 and 10, are wound with double- 
circuit dynamos and controlled by series-parallel controllers, 
so that they can be worked efficiently at widely varying 
speeds. Electric motors of the same type but of a smaller 
size, are also used to drive tho two boiler feed pumps, 
which were added at the samo time as the condensing 
plant. These feed pumps are placed between the Babcock 
and Wilcox boilers and the Paxman “Economic” boilors, 
and are enclosed in a glazed room in order that the coal 
dust may not affect the workings of the bearings of the 
plant. There are now used for feeding the boilers two of 
theso electrical pumps and one steam pump. The connec- 
tions of steam and water pipes from these, and also the 
arrangements of the electrical conductors, provides against 
a complete breakdown of the boiler feed system from any 
one accident. 

The mains at Taunton are worthy of notice from the 
fact that such a wide area is supplied as compared with 
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FIG. 8.—Plan of Taunton Electricity Works. 


gave a loss of £1,139, which had to be provided out of 
revenue. The new rectifying plant was, however, installed, a 
loan of £550 being obtained from the Local Government Board 
forthe purpose. This amount, together with the 2500 obtained 
from the sale of the old plant, provided for the cost of the 
new, together with the £1,139 taken from revenue earned by 
the sale of electricity. The new arc lighting plant is able 
to supply 100 lamps alight at one time, leaving one rectifier 
as a spare, thus providing for 40 more lamps than could be 
supplied from the old plant. The great point, however, is 
that while the new arrangement is an exceedingly efficient 
one, the old one was the reverse. The result is shown by 
the coal-bill, to which we shall refer by-and-by. The com- 
plete plan of the works as reorganised is given in Fig. 8. 
À subsequent improvement to those mentioned above was 
the addition of the condensing plant, which is shown on 
this drawing, which consists of two jet condensers driven 
by two motors of the Lundell type. These motors, one of 


other towns in Great Britain of the same population. 
This wide-reaching supply shows that the Corporation has 
adopted the broad-minded policy of taking the mains to 
All probable consumers, and the result has quite justified 
the expenditure. Referring to the map of these mains 
(Fig. 11), the position of the central station is clearly 
marked. In this map we have denoted the routes of the 
high-tension mains by a single lino, although, of course, in 
many cases more thau one feeder is going down the road. 
Where low-tension distributing mains are being laid, we 
have cross-hatched the houses at either side of the street, 
80 that the district served by these low-tension mains is 
clearly discernible. In other places the high-tension main 
is taken direct toa transformer on tho consumer's premises. 
The main sub-station is situated under the municipal 
buildings, marked A, from which three !9/, triple-con- 
centric feeders feed the ring main of !?/,, concentric cable 
in the following streets: High-street, Fore-street (or round 
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main in the following streets: half of North-street, Bridge- 
street, North Town; also a feeder of !?/,, runs back to the 
generating station, and supplies James-street and Cannon- 


the Parade), half of North-street, half of Esst-street. Mains 
branch off from this ring up the following streets: Mary- 
street, Paul.street, Hammet-street, Tower-street, and Castle- 
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"Flas. 9 AND 10.—Elevations of the Double Commutator Lundell Motor. 


street. Feeder points marked 4 and 5. In this sub-station 
are two 30-kw. transformers and a switchboard to control 


green. Feeding points marked 1, 2, and 3. This sub- 
the same. The sub-station marked C on the map is situated 


station has three 30-kw. transformers with earth shields, 
and the necessary double-pole high-tension and low-tension 
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awitches and fuses fixed on one board, with two ampere- | at the top of Tancred.street, and has five feeders of '°/,, 
meters and a voltmeter. The eub-station, marked B, in| to tho points marked 6, 7, 8, 9, and 10 on the ring 
Jamesstreet has two feeders of 1°/,,, which feed the ring | of ° ,, supplying the several streets shown in Fig. 11. In 
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this sub-station there were two 30-kw. transformers and 
switchboard. The eub-station marked D is built under the 
pavement, and has beon recently put down ; consequently 
there are not yet many feeders in it, but pipes have been 
Jaid from Canal-road to Greenway-avenue, so that when the 
load increases on the sub-station feeders can easily be drawn 


load can be easily thrown over from one feeder to the 
other. In the transformer pits all the high-tension feeders 
are brought in through a box designed by the resident 
engineer, Mr. Thornhill, which contains Bates’s high- 
tension fuses, and it is claimed that these high-tension 
fuses can be taken in or out, or the transformers switched 
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He. 12.—Scction of Taunton 8ub-Station. 


through the pipes. In this station also there are two 
30-kw. transformers and switchboard. The sub-station 
marked E, North Town, supplies a purely residential part 
of the town, and it has two 15-kw. transformers and 
switchboard in it. There are, besides the foregoing sub- 
stations, seven transformer pits which supply their own 
respective low-tonsion mains, with single transformers 
in them varying in size from 15 kw. to 1 kw. Thess are 
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5 doing any damage whatever to the gear or 
cables. 

An interesting feature in laying the distributing 
low- tension mains is that a houso service box is provided 
for overy fourth house at the timo tho mains aro being 
laid. This throws on the original contractor tho onus of 
making a good job of the service-box connections, and 
without doubt it is more easy for this to bo done when the 
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Potter on the Opening of ths Enterprise. 


situated at the points marked F, G, H, I, K, L, and M. | whole trench is opened up for laying the mains. The extra 
In every case where bigh-tension mains pass near one of cost is not so much as one would expect, and it cortainly 


the sub-statione, they are all taken into the same and 
tapped, so that it can be easy to give a supply in case of 
failure of any one feeder. On tho switchboard in these 


sub-stations double-pole switches are provided, so that the | Taunton for these sub-stations can be o 


facilitates the prompt connecting on of consumors. Fig. 12 

is a section of one of tho sub-stations, from which an idea 

of the ventilating and drainage oe adopted in 
tained. X 
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While tho consulting engineers wero reorganising the 
station, and the resident engineer was busy ia keeping the 
supply in order in spite of the change over, it fell to 
the chairman of the Electric Lighting Committoe to per- 
suade his colleagues to spend the money, and also to provide 
the wherewith all for the undertaking. It is not fair to 
minimise tho difficulty of this now that the undertaking 
has paid the one thousand and odd pounds out of revenue. 
The difficulty was in 1898 to persuade tho rest of the 
members of the Corporation that this would bo so; and 
we are pleased to see that when the new works were 
inaugurated last month the good work done by Alderman 
Potter was most suitably acknowledged by tho presontation 
of an illuminated address and a service of plate. In Figs. 13 
and 14 reproductions of photographs of both the address 
and the plate are given, which will give our readers some 
idea of the appreciation which is felt in Taunton of the 
good work done by Alderman Potter. 

In a speech made at the opening coremony, Alderman 
Potter referred to the fact that for a loan of practically 
£4,500 they had obtained a new plant with practically 
double the capacity of the old. They had also figures at 
their back to show that the change over from an obsolete 

lant to the new was financially right, in that it resulted in 
& great saving of coal. To illustrate this the following 
figures were given by Alderman Potter. In January, 1899, 


There was not another municipally conducted electric 
light undertaking in the kingdom of the size of Taunton 
that had ever produced such a satisfactory balance-shoot as 
that committee did last yoar. 

We have to thank the consulting engineers, Alderman 
Potter, and Mr. Thornhill for the photographs, drawings, 
and information contained in this article. 


A COMBINATION INTEGRATING WATTMETER AND 
MAXIMUM-DEMAND INDICATOR.* 


BY J. H. BARKER, M. I E E., A. M. I C. E. 


Before proceeding to doscribe the meter in question it is 
necessary to say afew words on maximum demand. It 
concerns engineers moro especially, as every work they 
design or construct must be sufficiently strong to meet the 
greatest call which may ever be made upon it; their bridges 
strong enough to bear the heaviest train under tho worst 
conditions of storm; their harbours deep enough to float 
the largest ship on the lowest tide. And of engineers, 
electricians suffer most: their plant must be sufficient to 
meet the maximum demand for light on any one night in 
the year. All their consumers nced light at tho same timo, 
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FiG, 14.~View cf Plate Presented to Alderman Potter. 


with the old plant the number of units generated in the 
station was 29,545, and the coal burned was 156 tons 
lócwt. In January this year the units generated went 
up to 44,745, while tho coal consumed was 156 tons 
15ewt. This shows that for an increaso of 50 per cent. 
in the units generated, tho coal was only 2cwt. more. In 
view of tho great rise in the price of coal, the change over 
was not mado any too soon. "The engineera are to bo con- 
gratulated on the great coal economy effected with the now 
plant. As regards the progress of electric lighting at 
Taunton, it is interesting to note that when tho Corpora- 
tion took over the works there were only somo 79 con- 
sumers connected to the mains, now there are nearly 600. 
In the same timo tho number of cquivalent 8-c.p. lamps 
connocted with the mains has incroased from 1,840 up to 
nearly 17,000. Mr. Alderman Potter went on to say that 
many things had contributed to their success, not the least 
being tho heads cf tho departmont themselves—Mr. 
Couzens, and now Mr. Thornhill. Notwithstanding what 
croakers might say as to the succoss of the undertaking, or 
men so steeped in financial ignorance as not to know that 
two and two mado four, or so blinded by prejudico as not 
to see facts as clear as the noonday sup, it was a success, 
and a success unparalleled in the history of an electric light 
undertaking in any borough of its size in tho kingdom. 


and Parliament says, rightly, they shall holp themselves 
whonever they like. Tho result is shown in any supply 
station’s daily record. A curvo is given of that in Cambridge, 
takon on the heaviest day in the year, and on the tame 
scale is shown the demand on tho works if a regular amount 
could be generated every day. The actual requirement is 
872 kw., tho idcal 29 kw. (about ono-ninth). Such an ideal 
is impossiblo until economic storago is more practicable 
than at present. However, tho object of everyone in 
charge of a station should bo to approach a little nearer the 
ideal state, for thoro is plenty of scope. 

At present, electric lighting is undoubtedly more costly 
than gar. Consumers, as a rule, only light the more 
prominent parts of their houses and business premises 
electrically, which parts noed light chiefly at the time of 
maximum demand, and for only one or two hours a day, 
using gas in basementa, kitchens, and passages whera light 
is needed for long hours, tho very lights neoded most by 
electricians to leve! up tho hours of supply. It was evident 
that such lights could only be obtained if a reduced prico 
were charged. But what is to be a fair charge? The late 
Dr. Hopkinson advocated a schemo that came very nearly 
to perfection in its idea; it was bascd on tho fact that the 
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cost of supplying each individual as regards capital outlay 
is proportional to his maximum demand for electricity, even 
though that maximum demand were only for a few minutes 
on one day in the year; this, therefore, should be taken asa 
basis for charging for the supply of current. It was further 
premised that unless a consumer used an amount of electricity 
equal to what he would have consumed were his maximum 
number of lamps burning for one hour per day, the supply 
authority could not be recouped at tho statutory rate for 
their capital outlay and standing charges. Finally, when tho 
consumer had received an amount of electricity equal to 
the above amount, ho might be considercd to havo paid his 
share of interest on capital, and should be allowed to have 
his further supply at little more than the bare cost of pro- 
duction. To put this schemo into practice it is necessary 
to measuro two quantities—the total amount of electricity 
used, and the maximum number of lamps or their equivalent 
ever lighted at ono timo. This system has bcon at work 
for some years with marked success, but it has been nccessary 
to use two separate mctors—ono to intograto the total 
number of units consumed, and tho second to record tho 
maximum demand. Both meters absorb energy from tho 
supply, to tho detriment of tho light. In conjunction with 
Prof. Ewing, tho author bas invented a meter which will 
combine the functions of tho previous two. 
appearanco is shown, and next is tho explanation 

tho consumer. Tho construction of the combine 
is shown ; actual moters aro on the table, and photographs 
are given on tho screen. The maximum-demand devico 


iven to 


can be attached to meters of the magnetic brake typo, a 


3 example of which is the meter sold by the 
homson- Houston Company, Limited. 
The meter is essentially a motor and a magnetic brake. 


The latter consists of a copper disc revolving in a horizontal 
plane between the poles of two permanent magnets; tho 
magnets set up eddy currents in the disc and produco a 


drag which is proportional to tho speed of the rotation. 
In carrying out tho invention this drag is made uso of. 
Tho two magnets aro supported on a beam and suspended 


in such a manner that they tend to follow the rotation of 


the disc ; a section of the suspension is shown. A steel 
wire enclosed within a tubo is fixed at its upper end to a 
screw ; at its lower extremity it is secured to the beam 
itself. The torsion of the steel wire acts as a spring and 
controle the distance through which the suepended system 
moves. The spring or other controlling forco is mado 
comparatively strong in order that tho motion cf tho 
magnet poles may be so emall as not to affect the rate 
of the meter, and also in order that the period of oscillation 
of the suspended system may bo short. When a sudden 
increase takes place in the demand for current, and consc- 
quently in the rate of supply, tho magnetic brake would 
tend to swing beyond the position proper to the now 
rate of supply if its period of oscillation were not 
short in relation to tbe time taken by tho revolving 
parts of the meter to acquire their new volocity. This 
tendency is obviated by making the period ot oscilla 
tion of the brake sufficiontly short in rolation to the 
time during which tho disc is undergoing acceleration 
when the current is suddenly applied or suddenly 
increased. Further advantages of the strong controlling 
force, and consequently small movement of tho brake, are 
that the brake may bo pivoted ecccntrically to tho disc 
without causing its motion to affect tho rate of the moter, 
and also that there is no necessity for tho use of a dasbpot 
or similar arrangement to check tho oscillations, although 
such means may be used if desired. Again, tbe small 
motion of the brake a:sists in proventing disturbanco of 
the indications through the direct effect of tho motor coils 
in cases where continuous currents aro used and tho field 
of the motor is produced by currents in coils. The motion 
of the brake is multiplied and actuates tho indicator as 
shown. A light ratchet and pawl is fixed at ono end of 
the beam and retains the system at its point of maximum 
deflection. A Jever with a sealing device passes through 
the outside of the case, and enables the meter inspector to 
reset tho indicator at the end of each quarter or half 
year, as the case may bo. In metors for measuring 
supply by continuous currents, care must be taken to 
arrange the magnetic hrake so that the electric currents 


The external 


meter 


in the meter do not directly tend to displace it. For 
this purpose it is preferable to invert one of the two magnets 
forming the brake so that the pair shall constitute an 
astatic or nearly astatic system. When this is done, it 
may in some cases occur that tho stray field from the 
magnets constituting the brake affects the field of the 
motor, and consequently disturbs the rate of the meter. 
This may be compensated for by several devices, such as 
introducing a separate compontating magnet to balance on 
the motor armature the field produced by tho magnets of 
the brake, or using a shunt field coil in the motor for the 
sams purpose. The scales for all sizes of meters are made 
tho same, and the readings follow a straight-line law; the 
adjustment for rate is shown. The divisions of tho seale 
are given in percentages of full load of the meter, and a 
table is fixed to the front of each case, giving at a glance 
the maximum demand corresponding to any reading, as 
well as the number of units which must be consumed 
beforo the lower rate is charged. 

Next thero is shown a meter adapted for use on a switch- 
board. It integrates the amount of current which has 
passed through any feeder or from any dynamo, and 
informs the attendant the quantity passing through at any 
moment, obviating tho use of an ammeter, more properly 
speaking, a wattmoter. It differs from tho ordinary meter, 
inasmuch as it bas no ratchet and pawl, and is free to 
return to its zero position on tho stoppago of current 
through tho instrument. 

There aro many advantages claimed for this form of 
demand indicator: (a) it combines in one instrument 
the dual function of integrating and of recording the 
maximum demand; (b) as an indicator it absorbs no 
energy from the supply; (e) it contains no liquid or 
injurious acid; (d) it is not affected by any ordinary 
short-circuit; (¢) it records alternating or direct current 
(in the case of alternating current it records true watts and 
not apparent watts, an important item in respect of supply 
to motors and arc lamps) ; (f) it is extromely accurate (a 
curve at varying loads is shown). 

Mr. Reginald P. Wilson, of 66, Victoria-street, some few 
years sgo devised a maximum-demand indicator embodying 
the same principle. A model of his meter is shown, and a 
diagram giving the working of the eame. The difficulty in 
this form was that tho swing of the suspended system was 
sufficient to carry the pointer beyond its correct reading if 
a larger amount of current than a very small fraction of its 
full load were switched on at any one time, and the meter 
was never in commercial uso. The inventors of the Barker 
and Ewing meter wero unaware of Wilson's patent until 
their own was in ite final form. They have, however, 
acquired this patent. 


ADDENDUM. 


Tho following is a copy of the circular sent out with all 
meters fixed on consumers’ premises by the Cambridge 
Electric Supply Company : 


“ Explanation to Consumers. 

Tho meter records on four small dials the total number 
of units of electricity consumed, in the same manner as a 
gasmeter. The indicating pointer shows on a scale the 
greatest rate at which olectricity has been supplied corre- 
sponding to the largest number of lamps which have been 
lighted at once. Tho company calls this lattor the maxi- 
mum demand. If this largest number of lamps had been 
burning for one hour every day during the six months, 
they would have consumed a certain number of units, and 
for that number of units, or for any less number of unite 
which may have been consumed, tho company charges full 
price per unit. If the consumer has used a greater number 
of units, he is charged a lower rate for all the units used 
over and above the number which would have been used 
had the largest number of lamps lighted at one time 
burned for one hour cvery day during the six months." 


Sick Clubs.—Tho whole of bhe men in the electric light depart. 
ment of the Eastbourne Town Council have been informed that 
unless they join the Corporation sick clab they will not be 
entitled to any sick pay. ' | 


P ` 
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A NEW FORM OF CALORIMETER FOR MEASURING 
| THE WETNESS OF STEAM.* | 


BY PROF. JOHN GOODMAN, M I. C. x. steam. | 


It is no uncommon thing at the present day for pur-| The two most common methods in use which have any 
chasers of steam-engines to specify the steam consumption | pretence to accuracy of measuring the wetness of steam 
per horse-power hour, and to add penalty clauses for a higher are-by (1) the throttling or wire-drawing calorimeter, in 
consumption than that specified, but it is quite impossible | which the wotness is indirectly obtained by measuring the 
to accurately measure the steam consumption of the engine | quantity of heat required to superheat the steam ; (2) the 
unless the amount of moisture in it be known. If the | continuous condensing calorimeter, in which a known 
moisture be neglected, the makers of the engine run a great | Weight of steam is mixed with a known weight of cold 
risk of being undul penalised. Some Continental steam. | water, the wotness being calculated from the resulting 
engine makers who lave a high reputation for economy in | temperature of the mixture. | 
steam consumption owe an appreciable amount of that The first-mentioned—viz., the wire-drawing calorimeter— 
roputation to the fact that thoy always specify the steam | has recently received a rude shock, which almost places it 
consumption in, terms of an equivalent amount of “dry | out of the field, for with this type of instrument the all- 
steam," and British makers have, in some instances, lost | important factor—viz., the speoifio heat of superheated 
orders through not appreciating this point, their engines | steam—was, until recently, assumed to be constant ——viz., 
giving practically the same result as the Continental engines | 0 48; but the recent oxperiments of Mr. Grindley, of 


The necessity of measuring the wetness of the steam may 
therefore be great in cases in which it is important to know 
accurately what a given engine or boiler is doing as regards 
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when compared on the “dry steam basis, but they do not | Manchester, have shown that it is not even approximately 
show up to advantage when the results of the British | constant: it varies from 0:4 to 0:68, and, unfortunately for 
engine are expressed as so many 5 of steam — probably users of wire-drawing calorimeters, it does not follow any 
wet—per horse-power hour, while the results of the Conti- simple or even any ascertained definite law. Thus, 


nental engine are reduced to pounds of “dry stoam” per 
horse-power hour. With certain types of boilers which are 
not forced, and which are provided with well-clotbed steam- 
pipes, the amount of moisture may not exceed 2 or 3 per cont. ; 

utin very many instances the steam that reaches the engine 
is far wetter than this. Somo types of boilers are greatly 
puffed by their makers for their apparent economy in 
evaporation, but their reputation is based on certain tests 
which have simply shown that a large weight of water has 


wotness determinations by such an instrument may be very 
misleading. 

Several continuous condensing calorimeters have been 
used with success, but they are generally cumbersome and 
expensive, because they require two exceptionally good 
weighing machines. In the new form of inatrument 
designed by the author, the weighing is done on one scale 
beam, thus making the instrument much more portable, 
cheaper, and more accurate, because a smaller difference in 


ed through the boiler per pound of fuel consumed. | weight can be detected than in the case of instruments 
he water bas been assumed to be all evaporated, but if | which depend on weighing machines. It consists of a 


the wetness of the steam had been measured a very | scale beam, S, about 3ft. 6in. in length (Fig. 1), which will 
different tale would have to be told, because much of the | tarn with Noth of a pound when weighing 120lb. Two 
water leaves the boiler as priming water, and not as steam. | cylindrical tanks, A and B, 16in. diameter and 24in. high, 

* Paper read before the British Association ab Bradford, sre suspended by three light chains from the scale-beam 
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hook. A small mixing injector, O, is attached to the 
bottom of the tank, A, through which the cold water from 
the top tank passes, and is there mixed with the steam, 
which is supplied by a removable flexible steam-pipe 
attached at D, which is thoroughly clothed for convenience 
in handling and for preventing radiation. The mixed 
steam and water pass a thermometer, H, with a naked 
bulb, on its way through the pipe, J, to the lower tank, B. 
An outlet cock, E, enables the lower tank, B, to be emptied 
at wil. The bottom of this tank should be dished, in 
order to allow the water to drain out. A double scale 
pan is suspended from the other end of the scale beam ; the 
small upper one is for steam weights and the lower one for 
water weights. The object of using the two pans is 
to prevent mistakes when weighing the two quantities 
separately. - 

e method of using the instrument is as follows: The 
tank A is filled with water from a pipe, F, until it just 
counterbalances the weight, W,, in the large scale pan— 
usually two standard 56ib. weights. The temperature, 1. 
of the water in A is then measured to the nearest one-tenth 
of a degree by a Kew certified thermometer. For very 
accurate tests it is better to allow the water to remain in A 
for some time before it is used in order to allow it to reach 
approximately the temperature of the room, or, if necessary, 
. some warm water may be mixed with the cold for the samo 
puro This precaution is for the sake of avoiding errors 

ue to conduction and radiation. The incandescent lamp, 
G, is then suspended from a hook provided for the purpose, 
to enable the thermometer, H, to be seen clearly. The 
steam-pipe, D, after thoroughly blowing through, is then 
coupled up, and at a given signal both the steam-supply 
valve and the water-cuck, I, on the injector are opened ; the 
water from the tank A then runs into the injector and 
mixes with the steam ; the mixture is delivered through the 
pipe, J, to the bottom of the tank B. The instant the 
above-mentioned valves are opened, an observer begins to 
take readings of the outlet temperature at H at over 
10 or 16 seconds. For this purpose a centre-seconds watc 
is hung from a hook close to the thermometer. The experi- 
ment is continued until the tank A is nearly empty, 
which usually takes about five minutes. Then at a given 
signal both the steam and water valves are shut off at the 
same instant, the flexible steam-pipe is uncoupled, and the 
incandescent lamp removed. The whole apparatus is again 
balanced up by placing small weights, w, on the top scale 
pan, which represent the weight of steam that has been 
mixed with the water. They are left in position, and the 
tank B is emptied by means of the ex E. When all 
the water has drained out, the "ip. is balanced ap 
for the third timo by the woighte, W,, on the large scale 
pan. The weight of the water which has been mixed with 
the steam is then W = W,- W.. 

The steam pressure having been noted during tho test, 
we now have all the data we need [or calculating the 
“ dryness fraction," z, of the steam. If L be the latent 
heat of the steam, and ¢ its temperature, and ¢, the mean 
outlet temperature as obtained from the thermometer, H, 


wo have 
(x LT -i) w= W (t-t), 


— (f -f t,—t 
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L 
The possible sources of error in an instrument of this 


type are: 

1. Errors in Weighing the Quantities of Steam and Water.— 
With care these noed not exceed roth of a pound, or 
about 0-1 per cent. in the quality of the steam. 

9. Errors in Measuring the Temperature of the Water.— 
The thermometers can be read to within one-tenth of a 
degree, and if the errors in reading be not greater than 
that, it will produce an error of about 0:13 per cent. in the 
final result. There is no difficulty in getting the initial 
temperature to this degree of accuracy, but the final or 
outlet temperature is not so certain, because it is very 
difficult to get a true reading at tho instant of starting, as 
it takes a few seconds to get a steady flow from the 
injector. The error, however, cannot be serious, because 


whence 


there is only one uncertain reading out of about 30. It is | 
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for the sake of minimising this error that readings of the 
outlet thermometer are taken every 100r 15 seconds. The 
mean of all the readings are taken as the /, in the formula 
given above. A rough check on the outlet temperature is 
obtained by taking the temperature in the bottom tank, 
B; it is too low on account of radiation and due to the 
water imparting some of ite heat to the tank itself. The 
difference between the two methods, after the tank has got 
warmed up by the first experiment, varies from O'6deg. 
to 1·0deg. F. If it be much more than that, it is a sure 
sign that some mistake has occurred in reading the 
thermometer, H. The object of placing the thermo- 
moter, H, close to the injector is to aveid radiation errors. 

3. Error in Measuring the Steam Pressure.—This, of course, 
may be reduced to any extent we please by using a good 
form of pressure gauge. The final result will be in error 
to the extent of about 0'25 per cent. if the pressure be 
incorrectly obtained to the extent of 5lb. per square inch. 
Tho pressure gauge should preferably be placed in direct 
communication with the steam-pipe itself, rather than trust 
to the boiler pressure gauge. 


Fic. 2. 


4. Errors Due to Getting an Unfair e of Steam from 
the Steam-Pipe.—It is believed that the above-mentioned 
errors of observation and of the instrument iteelf are very 
emall and negligible as compared with the ble errors 
of sampling. ere is a great difference of opinion as to 
how the steam should be sampled. Same take it by means 
of a bent nozzle (Fig. 2) facing the flowing steam, and made 
with such an area of opening that the speed of flow of the 
steam through it shall be equal to that of the steam in the 
main pipe from which the sample is taken. Others, how- 
ever, prefer a horizontal perforated pipe passing diametrically 
across a horizontal main steam-pipe (Fig. 3). The author 
ventures to think that both are defective, because they 
make no attempt to catch thepriming water, which n 
runs along the bottom of a horizontal steam-pipe. It is 
evident that both of the above-mentioned methods of 
sampling only catch that moisturo which exists in the 
steam as Sootch mist or fine rain. It is considered that 
a vertical perforated pipe (Fig. 4) passing upwards through 
the bottom of the pipe gives a far fairer sample. Care sho 
be taken to have one hole so arranged that priming water 
running along the bottom of the pipe will be caught by the 
sampling pipe. It is practically impossible, however, to 
ensure a sample by means of a sampling pipe, and 
whichever method one adopts, it is largely a matter of 
opinion as to whether it is an approximately fair sample 
or not. | 


Fia. 3. 


The following instance of a test may be of interest. 
Some stationary boilers were under test, and were known 
to be priming very seriously, because the engine-driver 
was obliged to keep his cylinder drain-cocks full open 
during the whole of the time he was running, although 
the steam-pipes were clothed and were not abnormally 
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long. A further proof that the steam was very wet was 
that water dripped, almost ran, out of every joint along 
the. steam-pipe ; no steam escaped, hence one cannot say 
that the joints were seriously at fault. Three sampling 
pipes wore put in for testing the steam. In one case the 
sample was taken by a vertical sampling pipe at the low 
end of a nearly horizontal length of pipe near the steam- 
chest. The moisture present was over 40 per cent. 
Another vertical] sampling pipe was put in a horizontal 
length of steam-pipe close to the boilers. The quantity of 
moisture was found to be 19 per cent.; a horizontal 
sampling pipe elose to the last-named gave 2 per cent. 
The difference was, of course, due to the priming water 
not being caught at all in the horizontal sampling pipe. 

e very abnormal result obtained near the engine was 
probably due to water ari ga p the main just where 
the sampling pipe was inserted. The instrument, weights, 
and thermometers were checked the next day and found to 
be correct; the instrument was also checked by coupling 


it up to a steam-pipe in the college, in which the wetness. 


is known with a fair degree of accuracy from constant 
tosts made whenever an engine trial is made. The author 
is of the opinion that steam calorimeters may be checked. 
for accuracy by taking a sample of steam from a vertical 
steam-pipe immediately over a boiler from which no steam 
is flowing beyond that required for the sample. Such 
steam is certainly dry, and therefore the instrument should 
show æ » 1. 

The instrument described is not protected in any way, 
and the author will be glad to 
experienee to anyone contemplating the making of a 
‘similar instrument. | 


THE BRITISH ASSOCIATION. 


Address to the Mathematieal and Physical Section 


BY JOSEPH LARMOR, M. A., D.SC., F. R. S., PRES. C P. S., 
PRESIDENT OF THE SECTION. 


It is fitting that before entering upon the business of the 
section we should pause to take note of the losses which our 
department of science has recently sustained. The fame of 
Bertrand, apart from his official position as secretary of the 
French Academy of Solenoes, was long ago universally 
established by his classical treatise on the infinitesimal 
calculus : it has been of late years sustained by the luminous 
exposition and searching criticism of his books on the theory 
of probability and thermodynamics and electricity. The 
debt which we owe to that other veteran, G. Wiedemann, 
both on account of his own researches, which take us back 
to the modern revival of experimental physics, and for his 
great and indispensable thesaurus of the science of eleotricity, 
cannot easily overstated. By the death of Sophus Lie, 
following soon after his return to a chair in his native country 
Norway, we have lost one of the great constructive mathe- 
maticians of the century, who has in various directions funda- - 


ve the benefit of his 


| guidance is helpful, test by examination will remain a m 


science, a broad ed 


and of 


three volumes of reporte on the progress of 
during the last 10 years, for which we are in 


pal aclehoe 
ebted to the 
initiative of the French Physical Society, will provide an 
admirable conspectus of the, present trend of aotivity, and 
form a permanent record for the history of our subjeot. 


Another very powerful auxiliary to progress is now bein 
rapidly provided by the 5 in suitable form ani 

thin reasonable time, of the collected works of the masters 
of our science. We have quite recently received, in a large 

uarto volume, the mass of most important unpublished work 
that was left behind him by the late Prof. J. O, Adams; the 
zealous care of Prof. Sampson has worked up into agder the 
more purely astronomical part of the volume ; while the gréat 
undertaking, spread over many years, of the complet detar- 
mination of the secular change of the magnetio gondit{on of 
the earth, for which the practical preparations had been set on 


2 — 


foot by Gauss himself, has been prepared for the by 
Prof. W. G. Adams. By the publication of the first yalume of 
Lord Rayleigh’s papers a series of memoirs which have forme 


& main stimulus to the progress of mathematical physics in 


this country during the past 20 years has become generally 
accessible. The completed series will form a landmark for tlie 
end of the century that may be compared with Young's 
** Lectures on Natural Philoso hy for its beginning. | 

The recent reconstruction of the vere of London, and 
the foundation of the University of Birmingham, will, it * to 
be hoped, give greater freedom to the work of our uni 
colleges. The system of examinations has formed an ad 
stimulus to the effective acquisition of that general know: 
which is a necessary part of all education. So long ag ¢hy 
examiner recognises that his function is a responsible i 
influential one, which is to be taken seriously from the 
of view of moulding the teaching in places where e 


valuable means of extending the area of higher education. 
Except for workers in rapidly progressive branches of technical 
ucation seems better adapted to the purposes 
of life than special training over a narrow range; and it i 
difficult to see how a reasonably elastic examination test can 
be considered as a hardship. But the case is changed when 
preparation for a specialised scientific profession, or mastery 
of the lines of attack in an unsolved problem, is the objet. 
The general education has then been presumably finished ; in 
expanding departments of knowledge, variety rather than 
uniformity of training should be the aim, and the genius of a 
great teacher should be allowed free pay without external 
trammels. It would appear that in this country we have 
recently been liable to unduly mix up two methods. We have 
been starting students on the special and lengthy, though very 
instructive, processes which are known as original research at 
an age when their time would be more profitably employed in 
rapidly acquiring a broad basis of knowledge. As a result, 
we have been extending the examination test from the general 
knowledge to which it is admirably suited into the specialised 
activity which is best left to the stimulus of personal interest. 
Informal contact with competent advisers, themselves imbued 
with the solentifio spirit, who can point the way towards direct 
appreciation of the works of the masters of the science, is far 
more effective than detailed instruction at second hand, as 
regards growing subjects that have not yet taken on an authori- 
tative form of exposition. Fortunately, there seems to be now 


mentally expanded the methods and conceptions of analysis by | no lack of such teachers to meet the requirements of the 


reverting to the fountain of direct geometrical intuition. In 
. Italy the death of Beltrami has removed an investigator whose 


influence has been equally marked on the theories of transcen- 


dental geometry and on the progress of mathematical physics. 
In eur own country we have lost in D. E. Hughes one of the 
great scientific inventors of the age; while we specially deplore 
the removal, in his early prime, of one who has recently been 
well known at these meetings, Thomas Preston, whose experi- 
mental investigations on the relations between magnetism and 
light, combined with his great powers of lucid exposition, 
marked out for him a brilliant future. 

Perhaps the moat important event of general scientific 
interest during the past year has been the definite undertaking 
of the great task of the international co-ordination of scientific 
literature ; and it may be in some measure in the prolonged 
conferences that were necessitated by that object that the 
recently announced international federation of scientific 
academies has had its origin. In the important task of render- 
ing accessible the stores of scientific knowledge, the British 
Association, and in particular this section of it, has played the 
part of pioneer. Our annual volumes have long been classical, 
through the splendid reports of the progress of the different 
branches of knowledge that have been from time to time con- 
tributed to them by the foremost British men of science ; and 
our work in this direction has received the compliment of 
successful imitation by the sister associations on the Continent. 

The usual conferences connected with our department of 


technical colleges that are being established throughout the 
country. 

The famous treatise which opened the modern era b 5805 
magnetism and electricity on a scientific basis appeared just 
years ago. The author, William Gilbert, M.D., of -Colchester, 
passed from the grammar school of his native town to St. 
John's College, Cambridge; soon after taking his first degree, 
in 1560, he me a Fellow of the college, and seems to have 
remained in residenoe and taken part in its affairs for about 10 
years. All through his subsequent career, both at Colchester 
and afterwards at London, where he attained the highest 
position in his profession, he was an exact and diligent 
explorer, first of chemical and then of magnetic and electric 
phenomena. In the words of the historian Hallam, writing in 
1830, ** in his Latin treatise on the magnet he not only collected 
all the knowledge which others had possessed, but he became 
at once the father of experimental philosophy in this island," 
and no demur would be raised if Hallam's restriction to this 
country were removed. Working nearly a century before the 
time when the astronomical discoveries of Newton had originated 
the idea of attraction at a distance, he established a complete 
formulation of the interaction of magnets by what we now call 
the exploration of their fields of force. His analysis of the facts 
of magnetic influence, and incidentally of the points in which 
it differs from electric influence, is virtually the one which 
Faraday reintroduced. A cardinal advance was achieved at 3 
time when the Copernican astronomy had still largely to make 


b o4 


needle to the fact that the earth itself is a groat magnet: by 
whose field of influence they are controlled. is book passed 
many editions on the Continent within 40 years; it 


adn 
won the high praise of Galileo. Gilbert has been called the 


father of modern electricity " by Priestley, and the ** Galileo of 
etism " by Poggendorff. 
en the British Association last met at Bradford in 1873, 
the modern theory which largely reverts to Gilbert's way of 
formulation, and refers electrio and magnetic phenomena to the 
activity of the sother instead of attractions at a distance, was of 
recent growth : it had received its classical exposition only two 
ears before the publication of Clerk Maxwell’s treatise. 
he new d e was already widely received in England on 
its own independent merits. On the Continent it was engaging 
the strenuous attention of Helmholtz, whose series of memoirs, 
deeply probing the new ideas in their relation to the prevalent 
and fairly successful theories of direct action across spaee, had 
begun to appear in 1870. During many years the search for 
crucial experiments that would go beyond the results equally 
explained by both views met with small suocess ; it was not 
until 1887 that Hertz, by the discovery of the ethereal radia- 
tlon of long wave-length emitted from electric oscillators, 
verified the hypothesis of Faraday and Maxwell, and initiated 
a new era in the practical development of physical science. The 
experimental field thus opened up was soon fully occupied both 
in this country and abroad; and the borderland between the 
sciences of optics and electricity is now being rapidly explored. 
The extension of experimental knowledge was simultaneous 
with increased attention to directness of explanation; the 
expositions of Heaviside and Hertz and other writers fixed 
attention, in a manner n 5 Maxwell 
himself, on the inherent simplicity of the completed sthereal 
scheme, when once the theoretical scaffolding employed in its 
construction and dynamical consolidation is removed; while 
Poynting's beautiful corollary s g the path of she trans- 
mission of energy through the ther has brought the theory into 
simple relations with the applications of electro-dynamios. 
Épully striking has been the great mastery obtained during 
the 20 years over the practical manipulation of electric 
power. The installation of electric wires as the nerves con- 
necting different regions of the earth had attained the rank of 
accomplished fact so long ago as 1857, when the first Atlantic 
cable was laid. It was largely the theoretical and practical 
difficulties, many of them unforeseen, enoountered in in 
that great unde to a successful issue that 1 
the elaboration by Lord Kelvin and his coadjutors of convenient 
methods and instruments for the exact measurement of electric 
quantities, and thus prepared the foundation for the more 
recent practical developments in other directions. On the 
other hand, the methods of theoretical explanation heve been 
in turn improved and WWE through the new ways of con- 
sidering the phenomena which have been evolved in the course 
of practical advances on a large scale, such as the improvement 
of dynamo armatures, the conception and utilisation of 
etic circuits, and the 5 of power by alter- 
nating currents In our time the relations of civilised life 
have already perhaps more profoundly altered than ever 
before, owing to the establishment of practically instantaneous 
electric communication between all parts of the world. The 
employment of the same subtle agency is now rapidly super- 
ng the artificial reciprocating engines and other contriv- 
ances for the manipulation of mechanical power that were 
introduced with the employment of steam. The possibilities 
of transmitting power to great distances at enormous tension, 
and therefore with very slight waste, along lines merely sus- 
pended in the air, are being practically realised ; and the 
advan thence derived are increased manifold by the almost 
automatic manner in which the electric power can be trans- 
formed into mechanical rotation at the very point where it is 
desired to apply it. The energy is transmitted at such lightning 
X eig that at a given instant only an exceedingly minute portion 
of it is in actual transit. When the tension of the alternations 
is high, the amount of electricity that has to oscillate back- 
wards and forwards on the guiding wires is proportionately 
diminished, and the friotional waste reduced. At the terminals 
the direct transmission from one armature of the motor to the 
other, across the intervening empty space, at once takes us 
beyond the province of the pushing and rubbing contacts that 
are unavoidable in mechanical transmission ; while the perfect 
symmetry and reversibility of the arrangement by which power 
is delivered from a rotatory alternator at one end, guided by 
the wires to another place many milesaway, where it is absorbed 
by another alternator with precise reversal of the initial stages, 
makes this process of distribation of energy resemble the 
automatic operations of nature rather than the imperfect 
material connections previously in use. We are here dealing 
primarily with the flawless continuous medium which is the 
transmitter of radiant energy across the celestial spaces ; the 
part played by the coarsely constituted material conductor is 
only that of a more or less imperfect guide which directs the 
current of sthereal energy.] The wonderful nature of this 
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dts way, by assigning the behaviour of the compass and the dip 


theoreticall rfect, though of course practically only apprexi- 
mate, method of abolishing limitations of locality with regard 
to mechanical power is not diminished by the circumstance that 
its principle must have been in some manner present to the 
mind of the first person who fully realised the character of the 
reversibility of a Gramme armature. 

In theoretical knowledge a new domain, to which the theory 
as expounded 20 years ago had little to say, has recently been 
acquired through the experimental scrutiny of the electric 
discharge in rarefied gaseous media. The very varied electric 

henomena of vacuum tubes, whose electrolytic character was 
Årst practically established by Sohuster, have been largely 
reduoed to order through the employment of the high exhaus- 
tions introduced and first utilised by Crookes. Their study 
under these circumstances, in which the material molecules are 
so sparsely distributed as but rarely to interfere with each 
other, has conduced to enlarged knowledge and verification of 
the fundamental relations in which the individual molecules 
stand to all electric phenomena, culminating recently in the 
actual determination, by J. J. Thomson and others following 
in his track, of the masses and velocities of the particles that 
carry the electric discharge across the exhausted Spare: The 
recent investigations of the circumstances of the electric 
dissociation produced in the atmosphere and in other gases by 
ultra-violet light, the Röntgen radiation, and other agencies, 
constitute one of the most striking developmenta in experi- 
mental molecular physics since Graham determined the mole- 
cular relations of gaseous diffusion and transpiration more than 
half a century ago. This advance in experimental ERO edge 
of molecular phenomena, assisted by the discovery of the 

recise and rational effect of magnetism on the spectrum, has 

rought into prominence a modification or rather development 
of Maxwell's exposition of electrio theory, which was dictated 
primarily by the requirements of the abstract theory itself ; 
the atoms or ions are now definitely introduced as the carriers 
of those electric charges which interact across the sther, and 
go produce the electric fields whose transformations were the 
maia subject of the original theory. 

We are thus inevitably led, in electric and sthereal theory, 
as in the chemistry and dynamics of the gaseous state, which is 
the department of abstract physics next in order of almplicity, 
to the consideration of the individual molecules of matter. 
The theoretical problems which had come olearly into view a 
quarter of á oentury ago, under Maxwell’s lead, whether in the 
exact dynamical relations of ethereal transmission or in the 
more fortuitous domain of the statistics of interacting molecules, 
are those around which attention is still mainly concentrated ; 
but as the result of the progress in each, they are now tending 
towards consolidation into one subject. I propose—leaving 
further review of the scientific aspect of the recent enormous 
development of the applications of physical science for hands 
more competent to deal with the practical side of that subject— 
to offer some remarks on the scope and validity of this molecular 
order of ideas, to which the trend of physical explanation and 
development is now setting in so pronounced a manner. 

If it is necessary to offer an apology for detaining the atten- 
tion of the section on so abstract a topic, I can plead its 
intrinsic philosophical importance. The hesitation so long 
felt on the Continent in regard to discarding the highly 
develuped theories whioh analysed all eee actions into 
direct attractions between the separate elements of the bodies 
concerned, in favour of a new method in which our ideas 
are carried into regions deeper than the phenomena, has now 
given place to eager discussion of the potentialities of the new 
standpoint. There has even appeared a disposition to consider 
that the Newtonian dynamical principles, which have formed 
the basis of physical explanation for nearly two centuries, must 
be replaced in these deeper subjects by a method of direct 
description of the mere course of phenomena, a from any 
attempt to establish causal relations; the initiation of this 
method being traced, like that of the Newtonian dynamics 
itself, to this country. The question has arisen as to how far 
the new methods of æthereal physics are to be considered as an 
independent departure, how far they form the natural develop- 
ment of existing dynamical science. In England, whence the 
innovation came, it is the more conservative position that has 
all along been occupied. Maxwell was himself trained in the 
school of physics established in this country by Sir George 
Stokes and. Lord Kelvin, in which the dominating idea has 
been that of the strictly dynamical foundation of all physical 
action. Although the pupil’s imagination bridged over dynamical 
chasms, across which the master was not always able to follow, 
yet the most striking feature of Maxwell’s scheme was still the 
dynamical framework into which it was built. The more 
advariced reformers have now thrown overboard the apparatus 
of potential functions which Maxwell found necessary for the 
dynamical consolidation of his theory, retaining only the final 
result as a verified descriptive basis for the phenomena. In 
this way all difficulties 3 to dynamical development and, 
indeed, consistency are avoided, but the question remains as to 
how much is thereby fost. In practical electromagnetics the 
transmission of power is now the most prominent phenomenon ; 
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if formal dynamics is put aside in the general theory, its 
guidance must here be replaced by some more empirical and 
tentative method of describing the course of the transmission 
and transformation of mechanical energy in the system. 

The direct ition in some form, either explicitly or 
tacitly, of the part played by the æthər has become indis- 
pensable to the development and exposition of general physics 
ever since the discoveries of Hertz left no further room for 
doubt that this dier scheme of Maxwell was not merely a 
brilliant speoulation, but constituted, in spite of outstanding 
gape and difficulties, a real formulation of the underlying unity 

physical dynamics. The domain of abstract physics is, in 
fact, roughly divisible into two regions. In one of them we are 

y concerned with interactions between one portion of 
matter and another portion occupying a different position in 
pos; such interactions have very uniform and comparatively 

le relations ; and the reason is traceable to the simple and 
uniform constitution of the intervening medium in which they 
have their seat. The other province is that in which the distribu- 
tion of the material molecules comes into account.  Settin 
aside the ordinary dynamics of matter in bulk, which is found 
on the uniformity of the properties of the bodies concerned and 
their experimental determination, we must assign to this region 
all phenomena which are concerned with the uncoordinated 
motions of the molecules, including the range of thermal and 
in part of radiant actions ; the only possible basis for detailed 
theory is the statistical dynamics of the distribution of the 
molecules. The far more deep-seated and mysterious processes 
which are involved in changes in the constitution of the 
individual molecules themselves are mainly outside the province 
of physics, which is competent to reason only about permanent 
material systems ; they must be left to the sciences of chemistry 
and physiology. Yet the chemist proclaims that he can deter- 
mine only the resulta of his reactions and the physical condi- 
tions under which they occur ; the character of the bonds which 
hold atoms in their chemical combinations is at presentunknown, 
although a large domain of very precise knowledge relating, in 
some diagrammatic manner, to the topography of the more 
complex molecules has been attained. The vast structure which 
chemical soience has in this way raised on the narrow foundation 
of the atomic theory is, perhaps, the most wonderful existing 
illustration both of the rationality of natural processes and of 
the analytical powers of the human mind. In a word, the com- 
plication of the material world is referable to the vast range of 
structure and of states of aggregation in the material atoms ; 
while the possibility of a science of physics is largely due to the 
simplicity of constitution of the universal medium through 
whioh the individual atoms interaet on each other. 

The reference of the uniformity in the interactions at a dis- 
tance between material bodies to the part played by the æther 
is & step towards the elimination of extraneous and random 
ab tein about laws of attraction between atoms. It also 
P that medium on a different basis from matter, in that ita 
mode of activity is simple and regular, whereas intimate mate- 
rial interactions must be of illimitable complexity. This gives 
Strong ground for the view that we should not be tempted 
towards explaining the simple group of relations which have 
been found to define the aotivity of the sether by treating them 
as mechanical consequences of concealed structure in that 
medium ; we should rather rest satisfied with having attained 
to their exact dynamical correlation, just as geometry explores 
or oorrelates, without explaining, the descriptive and metric 
properties of space. On the other hand, a view is upheld which 
considers the pressures and thrusts of the engineer, and the 
strains and stresses in the material structures by which he 
transmits them from one place to another, to be the archetype 
of the processes by which all mechanical effect is transmitted in 
nature. This doctrine implies an expectation that we may 
ultimately discover something analogous to structure in the 
celestial T e by means of which the transmission of physical 
effect will be brought into line with the transmission of 
mechanical effect by material framework. 

At a time when the only definitely ascertained function of 
the ether was the undulatory propagation of radiant ener 
across space, Lord Kelvin pointed out that, by reason of the 
very great velocity of propagation, the density of the radiant 
energy in the medium at any place must be extremely small in 
comparison with the amount of energy that is transmitted in a 
seoond of time. This easily led him to the very striking con- 
clusion that, on the hypothesis that the ether is like material 
elastio media, it is not n to assume its density to be 
more than 101 of that of water, or its optical rigidity 
to be more than 10 10— of that of steel or glass. Thus far 
the æther would be merely an impalpable material atmosphere 
for the transference of energy by radiation, at extremely small 
densities, but with very great speed, while ordinary matter 
would be the seat of practically all this energy. But this way 
of ops the absence of sensible influence of the sther on 
the phenomena of material dynamics lost much of its basis as 
soon as it was rec that the same medium must be the 
receptacle of very high densities of energy in the electric fields 
around ourrents magnets. (We can here only allude to 


Lord Kelvin's recent most interesting mechanical illustrations 
of a solid ether interacting with material molecules and with 
itself by attraction at a distance: unlike the generalised 
dynamical methods expounded in the text, which can leave the 
intimate structure of the material molecule outside the problem, 
a definite working constitution is there assigned to the molecular 
nucleus. It is pointed out in a continuation that is to ap 

in the Phil. Mag. for September that a density of sther of the 
order of only 10-9, which would not appreciably affect the 
inertia of matter, would involve rigidity comparable with that 
of steel, and thus permit transmission of magnetic forces by 
stress. This solid ther is, however, as usual, taken to be 
freely permeable to the molecules of matter.) The other mode 
of explanation is to consider the sther to be of the very essence 
of all physical actions, and to correlate the absence of obvious 
mechanieal evidence of its intervention with its regularity and 
universality. 

On this plan of making the ether the essential factor in the 
transformation of energy as well as its transmission across spacee, 
the material atom must be some kind of permanent nucleus 
that retains around itself an sthereal field of physical influence, 
such as, for example, a field of strain. We can recognise the 
atom ouly through its interactions with other atoms that are so 
far away from it as to be practically independent systems ; thus 
our direct knowledge of the atom will be confined to this field 
of force which belongs to it. Just as the exploration of the 
distant field of magnetic influence of a steel magnet, itself con- 
eealed from view, cannot tell us anything about the magnet 
except the amount and direction of its moment, so a practicall 
complete knowledge of the field of physical influence of an 
atom might be expressible in terms of the numerical values of 
a limited number of physical moments associated with it without 
any revelation as to its essential structure or constitution being 
involved. This will at any rate be the case for ultimate atoms 
if, as is most likely, the distances at which they are kept nt 
are large compared with the diameters of the atomic nuclei ; 
it, in fact, forms our only chance for penetrating to definite 
dynamical views of molecular structure. So long as we cannot 
isolate a single molecule, but must deal observationally with an 
innumerable distribution of them, even this kind of know- 
ledge will be largely confined to average values. But the last 
half century has witnessed the successful application of a 
new instrument of research, which has removed in various 
directions the limitations that had previously been placed on 
the knowledge to which it was possible for human effort to look 
forward. The spectroscope has created a new astronomy by 
revealing the constitutions and the unseen internal motions of 
the stars. Its power lies in the fact that it does take hold of 
the internal relations of the individual molecule of matter, and 
provide a very definite and detailed, though far from oom- 
plete, analysis of the vibratory motions that are going on in it ; 
these vibrations being in their normal atate characteristic of ite 
dynamical oonstitution, and in their deviations from the normal 
giving indications of the velocity of its movement and the 
physical state of its environment. Maxwell long ago laid 
emphasis on the fact that a physical atomic theory is not 
competent even to contemplate the vast mass of potentialities 
and correlations of the past and the future, that biological 
theory has to consider as latent in a single organio germ oon- 
taining at most only a few million molecules. On our present 
view we can accept his position that the properties of such & 
body cannot be those of a purely material system,” provided, 
however, we restrict this phase to apply to physical properties 
as here defined. But an exhaustive wage a of the intimate 
nature of the atom is beyond the scope of physics ; questions 
as to whether it must not necessarily involve in itself some 
image of the complexity of the organic structures of which it 
can form a correlated part must remain a subject of speculation 
outaide the domain of that science. It might be held that this 
conception of discrete atoms and oontinuous ther reall 
stands, like those of space and time, in intimate relation wit 
our modes of mental apprehension, into which any consistent 
picture of the external world must of necessity be fitted. In 
any case it would involve abandonment of all the successful 
traditions of our subject if we ceased to hold that our analysis 
can be formulated in a consistent and complete manner, so far 
as it goes, without being necessarily an exhaustive account of 
phenomena that are beyond our range of experiment. Such 
phenomena may be more closely defined as those connected 
with the processes of intimate combination of the molecules : 
they include the activities of organie beings which all seem to 
depend on change of molecular structure. 

(To be continued. ) 


Correction. —In the first part of the description of Sunderland's 
new electric tramways, which appeared in our issue of the 31st 
ult, the British Thomson-Houston Company were inadvertently 
mentioned as the contractors for the overhead equipment of the 
lines. Later on in the article, however, due credit was given to 
Messers. Dick, Kerr, and Co. for the whole of this section of the 
work. Id may be mentioned that Messrs, Dick, Kerr, and Co. also 
supplied the cars, which were built and fully equipped at Preston. 
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C. H. W. Braas, 189-140, Salisbury Court, Fleet 
Strack. London, and be crossed “ Union Bonk.” 
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THE DESIGN OF RAILWAY CARRIAGES. 


An inspection of the designs of railway carriages 
which have been built in recent years for our various 
steam railways, discloses the fact that the main 
object kept in view is to provide accommodation for 
as large a number of passengers as possible in a 
given space. In consequence of this dominant idea 
being carried too far in certain cases, the passengers 
using the railway carriages in question have to 
undergo each day a large amount of personal 
inconvenience. For instance, carriages are to be 
found on & number of our suburban lines in which 
the space between the seats is not sufficient, so that 
the knees of passengers upon the opposite sides are 
almost always in contact. As a result, the operation 
of leaving a full carriage is one which demands the 
skill and strength of an athlete. When these are 
wanting, it iseven doubtful if a robust passenger will 
ever succeed in getting out unless others on one 
side of the carriage first step out on to the platform. 
The railway companies using these carriages, of course, 
succeed in carrying rather more people per given 
length of train than they otherwise would do; they 
also succeed in delaying at every station the departure 
of the train beyond the time at which it should 
leave. In fact, the whole travelling population on 
that line are delayed a few minutes each morning 
and evening in order to save a few feet in the length 
of the train. This objection is not to be found on 
our great main-line trains, where the comfort of the 
passenger is considered. But here, again, the question 
of ingress and egress is not always considered as it 
should be. If one takes, for instance, the corridor 
carriages which are attached to certain well-known 
express trains, to which entrance can only be 
obtained from the ends of the carriage when the 
platform is on one side: when such a carriage gets 
to its destination this corridor is immediately blocked 
by porters trying to fight their way in and by porters 
and passengers trying to get out with luggage. 
As, however, the extra time taken to get the people 
out is not large compared with the time spent 
in the train, it is not such a serious matter as in the 
case of a train service where the length of time 
taken on & journey is seriously affected by the time 
the trains are waiting at intermediate stations. The 
question arises as to what is the best type of vehicle 
for lines such as the underground and the new 
electric railways which are being constructed in 
various parts of London. In looking into the 
question, it would be well to study the difference 
in the carriages on the Central London Railway 
and on the Metropolitan District Railway. This 
latter line has adopted throughout the old trans- 
verse compartments, which, having one door on 
each side, give a large number of points at which 
the passengers can leave or enter the train. 
With the carriages used on the Central London 
Railway, the platforms between two long carriages 
are the only points at which access can be obtained 
to the same. On each of these platforms an atten- 
dant is stationed, which involves more travelling 
servants than are employed on the District line. 


The result gained, however, is much superior. There 
[is a good space on the platform between the carriages 
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-which no more implies or suggests that the wire 
connecting the ends of the conductor referred to 
‘should have an equal and opposite E.M F. impressed on it 
‘than it implies that an opposing cell should be connected 
up in the circuit. Remembering that the so-called “ lines 
of force” are simply graphical means of representing the 
direction or grain of tho medium or state known as a 
magnetic field, it is evident that the E.M.F. impressed on 
a conductor, whother it be in the shape of a rectangle or 
not, is dependent on the density of that field and the rate 
at which the conductor cuts it at right angles to its direc- 
tion. It is not only slipshod, but emphatically wrong, to say 
that “as long as the rectangle still faces north and south 
there will be no E. M.F. whatever, becauso there will be no 
change in the number of lines passing through it.” An 
EMF. is impressed on the two vertical sides referred to, 
but being ‘equal and opposite no current results. But 
suppose that one of the vertical sides was moving in a 
weaker field than the other, there would in this case still 
be no change ia the number of lines passing through the 
coil, and yet a current N upon the difference between 
the two impressed E M F. s would rosult. Your corre- 


to hold the passengers as they come on ; &nd again, 
the design of the carriages themselves obviates the 
objections referred to above, both in the compart- 
ment and in the corridor types of carriages. In the 
carriages in the Central London Railway seating 
accommodation at either. end is arranged in 
two rows along the sides of the carriage, 
so as to leave ample space between for people 
entering and leaving. The result is that when the 
train begins to slow up, those passengers who wish 
to get off naturally walk towards the end platform, 
and there is ample space for them to stand at the 
end of the carriage in the broad passage between 
those longitudinal row of seats. We have not at 
present reliable figures as to actual time saved by 
this construction of carriages and by the provision 
of a few well-controlled points of egress, as com- 
pared with the many doors (which all have to be 1 
closed by the guard) of the old compartment system. 5 has found a veritable “ EAE UN 
The impression, however, gained from journeys on | "2 j 

the two lines is that the Central London ds do not | Hetenerotb Holy W R 
stay more than half the time in the stations that the 
Metropolitan District ones do. Of course, the same 
consideration holds with regard to the driving of 
tramcars, but, owing to the more limited speed, the 
conditions for safeguarding the passengers are not 
so rigid. Our conclusion as a whole is that while 
electric traction can do much, as shown last week, 
to improve the communication between each of the 
great towns and their suburbs, the electrical engi- 

neer in designing his line must not be bound to the | 
designs of rolling-stock which have been used for | 
years with steam railways. | 


CORRECTION. 
SiR,—In reference to the article, ‘ Indian Electricity," 
in your issue of Aug. 51, p. 289, we should like to point 
out that, in conjunction with Messrs. Siemens, we are 
supplying three direct-coupled sets for the lighting at 
‘Simla. We think in this instance the insertion of Messrs. 
Willans's name is an error.—Yours, etc., 
JOHN BRLLISS, 
(For Belliss and Morcom, Limited). 


THE BRADFORD MEETING OF THE BRITISH 
ASSOCIATION. 


^ The meeting at Bradford of the British Association for 

dontial address by Prof, Sir William Tarner, M.B., DOL, 

5 en ress by Prof. Sir iam Turner, M. B., D. O. L., 

ä LL. D., D. So., F. R. S., which was delivered on Wednesday 

evening last in tho St. George's efore a most 
ELECTROMAGNETIC INDUCTION. distinguished audience. 

SIR, —In your correspondence column for last week there | The PRESIDENT referred to the fact that it was 27 years 
appears a letter under the above headiug, concerning which | sinco the British Association had met in Bradford. At the 
I should be glad if you would permit me to say a few | first moeting the town had not been raised to the dignity 
words. Your correspondent, Mr. Danton, has in a most | of a.city. That meeting was a very successful one, and he 
weak and uncalled.for attempt to show slipshod language | hoped that the present one would be equally successful. 
in & certain text-book, fallen ignominiously himself into the | At their last meeting in Bradford, a distinguished chemist, 
very pit which he, in euch a patronising way, would have | Prof. A. W. Williamson, had presided, while at the present 
others to carefully avoid. The paragraph to which he | meeting the association had elected him to the presidential 
takes exception reads as follows: When a conductor is | chair, and his lifo work had been the study of biographical 
mechanically moved in a field transversely to the lines of | science. Sir William Turner proceeded to discuss the 
force traversing that field, a certain E.M.F. is determined | methods of studying such a subject. Thus Edward 
which sets up a current in the wire if its two ends are con- | Gibbon had told us that diligence and accuracy are the 
nected.” After quoting the above perfectly correct and | only merits which an historical writer can ascribe to 
properly worded statement, Mr. Dunton, in a roundabout | himself. While these were fundamental qualities necessary 
manner, describes tho case of a rectangular coil of wire | for historical research, they were even more necessary 
having its plane parallel to a uniform magnetic field, and | to scientific research. By the application of these 
moving transversely across that field; and then, after | qualities new facts were discovered and tabulated, and 
asserting, what is most obviously true, that there will be a wider and more intimate knowledge of the processes 
no current generated in the coil under these conditions, he | of nature was acquired. Besides diligence and accuracy, 
evidently thinks that he has proved his case. a well-balanced mind and the exorcise of prolonged thought 

The reason why there will be no current generated in | and reflection were needed to obtain the true significance 
the coil under the conditions referred to is, that in each of | of a series of connected facts and observations. The 
the two parallel wires of the rectangle which is cutting the | president referred to the qualifications of William Harvey 
lines of the uniform field, there is impressed an E.M.F. | for scientific research as a typical example, He proceeded. 
equal in amount and opposed to each other through the | to review the great improvements which had been made 
neutral sides of the rectangle. It is the. equivalent, in | in this century in the means of observation, and compared 
fact, of putting two cells of equal E M F. in opposition to | the disadvantages under which experimenters laboured 
one another, and has nothing at all to do with the chango even in the year 1830. It was oxceedingly difficult, for 
in the number of lines passing through the coil, and of instance, for a biologist of the | boss day to realise the 
which, like the snakes in Ireland, there are none. The || conditions under which his predecessors of only 50 years 
example in no way detracts from the statement ago worked. The president then reviewed the cell theory, 
quoted from Messrs, Slingo and Brooker’s text-book, | first introduced with respect to vegetable matter ir 


CORRESPONDENCE. 


% One man's word is no man's word, 


344 


THE ELECTRICAL ENGINEER, SEPTEMBER 7, 1900. 


1851 by Robert Brown, and proceeded to discuss the 
structure of cells and their multiplication. The following 
3 of the address were devoted to the phonomena 

own as karyokinesis and to the consideration of cell 
plasm. This led Sir William Turner to the consideration 
of the functions of celle and of nerve cells, the considera- 
tion of which has occupied the attention of biologists 
greatly of recent years. In the concluding portions of the 
address the all-important subject of bacteria was discussed, 
the president concluding by some notes on the Darwinian 
theory. The address was concluded in the following words: 

" We know not as regards time when the fiat wont forth, 
' Let there be life, and there was life.’ All we can say is 
that it must have been in the far-distant past, at a period so 
remote from the present that the mind fails to grasp the 
duration of the interval. Prior to its genesis our earth 
consisted of barren rock and desolate ocean. When matter 
became endowed with life, with the capacity of self-main- 
tenance and of resisting external disintegrating forces, the 
faceof nature began to undergo a momentous change. Living 


organisms multiplied, the land became covered with vege- 


tation, and multitudinous varieties of plants, from the 
humble fnngus and moss to the stately palm and oak, 
beautified ite surface, and fitted it to sustain higher kinds 
of living beings. Animal forms appeared, in the first 
instance simple in structure, to be followed by others more 
complex, until the mammalian type was produced. The 
ocean also became peopled with plant and animal 
organisms, from the microscopic diatom to the huge 
leviathan. Plants and animals acted and reacted on each 
other, on the atmosphere which surrounded them, and on 
the earth on which they dwelt, the surface of which became 
modified in character and aspect. At last man came into 
existence. His nerve energy, in addition to regulating the 
processes in his economy which he in common 
with animals, was endowed with higher powers. When 
translated into psychical activity it has enabled him 
throughout the ages to progress from the condition of a 
rude savage to an advanced stage of civilisation ; to 
produce works in literature, art, and the moral sciences 
which have exerted, and must continue to exert, a 
lasting influence on the development of his higher 
being ; to make discoveries in physical science; to 
acquire a knowledge of the structure of the earth, of 
the ocean in its changing aspects, of the atmosphere 
and the stellar universe, of the chemical composition 
and physical properties of matter in ite various forms, 
and to analyse, comprehend, and subdue the forces 
of nature. By the application of these discoveries to his 
own purposes man has, to a large extent, overcome timo 
and space; he bas studded tho ocean with steamships, 
3 the earth with the electric wire, tunnelled the lofty 
, spanned tho Forth with a bridge of steel, invented 
machines and founded industries of all kinds for the pro- 
motion of his own material welfare, elaborated systems of 
government fitted for tho management of great com- 
munities, formulated economic principles, obtained an 
insight into the laws of health, the causes of infective 
diseases, and the means of controlling and preventing them. 
When we reflect that many of the most important 
discoveries in abstract science and in its applications have 
been made during tbe present century, and, indeed, 
since the British Association held its first meeting in 
the ancient capital of your county 69 years ago, we may 
look forward with confidence to the future. Every advanco 
in science provides a fresh platform from which a new 
start canbe made, The human intellect is still in process 
of evolution. The power of application and of concentra- 
tion of thought for the elucidation of sciontific problems 
is by no means exhausted. In science is no hereditary 
aristocracy. The army of workers is recruited from all 
classes. The natural ambition of even the private in the 
ranks to maintain and increase the reputation of the branch 
of knowledge which he cultivates affords an ample guarantee 
that the march of science is ever onwards, and justifies us 
in proclaiming for the next century, as in the one fast 
ebbing to a closo, that great is science, and it will pr 
On Thursday the various sections were opened by presi- 
dential addresses. We commence elsewhere in this issue 


the text of the presidential address delivered by Dr. J. 


ee M. A., F. R. S., before the Mathematical and Physical 
ection. 

The president this year in the Mechanical Section is Sir 
Alexander R. Binnie, and we are compelled by the limited 
space at our disposal to give only an abstract of his 
address. 

Sir ALEXANDER BINNIE commented on the fact that 
many of his distinguished predecessors in the chair had 
devoted their address to tho general progress of engineering 
knowledge, or to some particular parts of the same. He 
proposed, therefore, to consider how and under what circum- 
stances the advancement made during the present century, 
or even during the Queen's reign, became possible, as civil 
engineers were accustomed to define their position as being 
* the art of directing the great sources of power in nature 
for the use and convenience of man." Consequently their 
success or otherwise will depend on the estimate they may 
form of nature as a whole, and of those great sources of 
power which it places at their disposal. Undoubtedly in the 

istory of the world there has never been a period when the 
study of nature has been so open and free from all prejudices 
of any kind whatever, as it has been during the put 
century; nor, perhape, with but few exceptions, has there 
over in any age or country a time when nature and her 
laws have been investigated with so pure and steadfast an 
aim after actual truth, without the mind being prejudiced 
by authority or preconceived ideas derived from those great 
departments of human thought which deal more particu- 
larly with matters of faith, morals, and religion. Sir 
Alexander Binnie proceeded to show that this equanimity 
of mind in which one could now approach scientific subjects 
had hardly been possible in the past. Tho inductive method 
of study could not, however, be attributed solely to Bacon, 
as in the teachings of Socrates and Aristotlo there were con- 
tinual references to the importance of enquiry, observation, 
and induction. The president also referred to the work cf 
Hipparchus and Ptolemy, and to the splendid work done by 
the Alexandrian philosophers. Numerous quotations were 
given from various old writers to illustrate the p:esident’s 
points, and tho author then skipped a few centuries and 
started his résumé again from the revival of learning. 
To illustrate the progress which has been made since 
then, he exhibited a chart extending from the time 
of Edward IV. to the present year. This chart contains 
an enormous amount of useful statistics, and gives 
in a clear form data which indicates tho progress 
of science and the arts, as well as all those social events 
which mark tho increase of civilisation. Through Sir 
Alexander Binnie’s description of the chart and of the 

rogress of the various arts we do not propose to go in 
Seta, but must que his remarks on the progress of elec- 
trical science. e attributed to Davy, Faraday, and 
Tyndall the birth of our electro-chemical ideas of the 
present day, while the progress of electrical science was 
associated with names commencing with William Gilbert, 
in the sixteenth century, and extending down to tbe dit- 
coveries of Hertz of tbe present day. Ho pointed out 
that from tho time of Volta, Ampére, and Oersted the 
rapid progress which electrical science has made has been 
due in no smal] measure to the manner in which its experi- 
ments have been treated, on strictly mathematical lines, 
by the master minds of such men as Maxwell and Kelvin, 
until at last we arrive at tbe demonstration, long foretold, 
of the wave theory, which renders wireloss telegraphy an 
accomplished fact. Light to the engineer has at all times 
been of supreme importance, and as we scan the names on 
the chart from Galileo, Descartes, Huygbens, Gregory, 
Newton, up to Roemer's discovery of its velocity, through 
Halley, Herschel, and the illustrious Thomas Young, who 
perfected the undulatory tbeory, until at last we eventually 
eome to those mysterious Fraunhofer lines, noticed also by 
Wollaston, and which were interpreted by Bunsen and 
Kirchhoff in 1860, since which period they have been 
applied as an aid to chemistry in the analyses of terrestrial 
and celestial bodies. In the theory of heat we have tbe 
experiments of Cavendish and Priestley investigated by 
Count Rumford, illustrated oy Tyndall, and fruit 
in Joule’s mechanical equivalent. Perhaps none of the 
allied sciences appears so distant from our own profession 
as that of physiology. | 
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The address was concluded in the following words, in 
which tbe author answered the question with which his 
address began: Modern scientific thought is due to an 
enquiry into nature and her works, irrespective of all 
preconceived theories, and the breaking away from the 
authority which other departments of human thought and 
faith have in former ages imposed upon some of the earlier 
onquirers into science. Faith in religion has been defined 
as ‘the substance of things hoped for, the evidence of 
things not seen,’ which is quite apart altogetber from the 
other and wider faith with which the scientific enquirer 
contemplates that vast, that stupendous, that beautiful 
universe which has been revealed to bim by the teaching 
of his predecessors and which inspires him with those 
hopes to which I have just alluded. On the teaching 
of the ancients Bacon remarks: ‘The opinion which 
men entertain of antiquity is & very idle thing, and 
almost incongruous to the world; for the old age and 
length of days of the world should in reality be accounted 
antiquity, and ought to be attributed to our own times, 
not to the youth of the world which is enjoyed among the 
ancients, for that age, though with respect to us it be 
ancient and greater, yet with regard to tbo world it was 
new and less. This idea is perhaps more and more beauti- 
fully expressed by Tennyson in the words, 'I, the heir of 
all the ages in the foremost files of time.’ And in another 
respect, taking Bacon’s teaching which he so often reiterates, 
as being a search after fruits, we must not imagine that the 
fruite of which he speaks are necessarily to be gathored in 
by the worker himself, for the pursuit of true science is 
often hindered by the too greedy effort to grasp the sordid 
rewarde of the present, and, alas! Bacon himself will ever 
stand as a most painful example of the depth of degrada- 
tion to which even the highest minds may fall. We 
must learn from nature what she is continually teach- 
ing, that her efforts are directed not solely for the 
benefit of the individual, but for the welfare and the 
advancement of the race. The fruits and the rewards 
which grow from a study of nature, and a truly scientific 
effort to expound her laws, are of a bigher and a wider scope. 
Aud in contemplating the work of the great men of the 
m with whose names we have been so freely dealing, 
ooking at the present attitude of the scientific mind, and 
our share in tho application and directing of those great 
sources of power in nature, we may say : 

No more a wind-borne leaf upon the waves 

P ume eaa pre but one vj Thom : given, 
o he 8 urpose of the world, 
To scalghiteu croo ad paths, to smooth the hills 
Of sin and sorrow, that on some bright day 
The great wheels of the world may run their course 
Without one jar or check. 

The following is the programme, as far as can be ascor- 
tained, in Section A, which section deals with mathematical 
and physical science : 

THURSDAY, SEPT. 6. 

Oa this day (yesterday) the president (Prof. J. Larmor, 
M. A., F. R. S.) read his presidential address at 10 a.m. The 
following papers were then read and discussed: 

„Notes on M. Cremien's Experiment,” by Prof. G. F. 
Fitzgerald, F.R S. 

* The Creeping of Liquids and on the Surface Tension 
of Mixtures,” by Dr. F. T. Tronton, F. R S 

* The Method of Investigating Correspondences betwoen 
Spectra,” by Mr. H. Ramage. 

* The Report of the Committee on Radiation in a Mag- 
netio Field," by Prof. G. F. Fitzgorald. 

"An Experiment on Simultaneous Contrast,” by G. J. 
Burch, F.R S. 

“A Quartz Calcite Symmetrical Doublet,” by J. W. 
Gifford. 

While the papers for to-day and the following day of 
tho meeting are not quite settled for Section A, the list 
below gives a number that aro acccpted : 

“The Fixation of Molecular Energy, and the Relation of 
Radiation to Temperature under thoir Thermodynamic 
Aspect,” by Dr. J. Larmor, F.RS ; “The Apparent 
Emission of Cathode Rays from an Electrode at Zero 
Potential,” by Mr. C. E. S. Phillips; “The Similarity of 
and the Effect of Electrical Stimulus on Inorganic and 


Living Substances," by Prof. J. C. Bose; The Production 
of an Artificial Light of the same Character as Daylight,” 
by Messrs. A. Dufton and W. M. Gardner; Note on an 
Improved Standard Resistance Coil, by Mr. R. S. Whipple ; 
" A Form of Wheatstone Bridge," by Mr. E. H. Griffiths, 
F.RS.; The Telautograph," by Sir William Preece, 
F. R. S.; "Note on the Propagation of Electric Waves 
along Parallel Wires,” by Prof. W. B. Morton; “ The 
Rainfall of the Northern Counties of England," by Mr. 
John Hopkinson; The Weather of the North Atlantic 
Ocean in the Winter of 1898-9," by Captain Campbell 
Hepworth; Report on Seismological Observations; 
“Determination of Successive High Primes,” by Lieut- 
Colonel Allan Cunningham and H. J. Woodall; “On a 
Central-Differsnce Interpolation Formula,“ by. Prof. J. D. 
Everett, F. RS.; “Oa Newton's Contribution to Central- 
D.fference Interpolation, by Prof. J. D. Eyerett, F. R. S.; 
“The Vector Potential of Electric Currents in a Field 
where Disturbances are Propagated with Finite Velocity,” 
by Mr. S. H. Burbury, F.RS.; The Use of Multiple 
Space in Applied Mathematics,” by Mr. H. S. Carslaw ; 
Report on Electrolysis and Electro-Chemistry ; " “ Report 
on Electrical Standards”; Municipal Trading,“ by A. 
Priestman ; ** Trade Fluctuations,” by John B. C. Kershaw; 
„Recent Changes Affecting the Legal and Financial 
Position of Local Authorities in Eogland," by. F. W. Hirst, 
B.A ; and “Municipal Buildings for the Overcrowded,” b 
Auberon Herbert. | 

The arrangement of subjects is to be as below : 

FRIDAY, SEPT. 7. Er 

At 10.30 a.m. the president of the astronomical depart- 
ment of the section will deliver his address, after which the 
section will divide into two departments. In the physical 
department mathematical papers will be read and discussed, 
while the astronomical department will have papers on 
astronomy before it. 

| SATURDAY, SEPT. 8. i | 
On this day papers on electrical subjects will ba taken. 
MONDAY, SEPT. 10. 

The section will again meet and divide up into two 
depart mente, one taking mathematical papers and the other 
papers on meterology. | 

TUESDAY, SEPT. 11. | 

The physical department will consider papers on ions, 

while the astronomical department will also meet. 
WEDNESDAY, SEPT. 12. 

Electrical papers will be taken. 

MECHANICAL SECTION. 

In Section G a programme of papers was prepared some 
months ago, which we have published before and reproduce 
again now. Thus yesterday the following papers were 
read : “ Bradford Waterworks,” by Mr. James Watson; 
and The Disposal of House Refuse in Bradford,” by Mr. 


John ee | 
To-day (Friday) the papers will be: Resistance of 
Road Vehicles to Traction," by Prof. Hele Shaw, F. R. S.; 


" Recent Tramway Construction, with Special Reference to 
the Denerbe System,” by Mr. W. H. H. Dawson; The Coal 
and Iron Ore Fields of Shansi and Honan, and Railway Con- 
struction in China," by Mr. J. H. Glass; “The Use of 
Expanded Metal in Concrete,” by Mr. A. T. Walmisley ; 
and Power Generation—Comparative Cost by tho Steam- 
Engine, Water-Turbine, and Gas-Engino,” by Mr. J. B. C. 
Kershaw. | 

On Saturday, Sept. 8, Prof. R. Beaumont is to read a 

aper on “The Application of Photography to Textile 

esigning." . 

On Monday, Sept. 10, the report of the Small Screw- 
Gauge Committee will be read by Mr. W. A. Price, and 
the following papers: Measurement of the Tractive 
Force, Resistance, and Acceleration of Trains," by Mr. A. 
Mallock; The Liverpool and Manchester Electric Raib- 
way," by Sir W. H. Preece, F. RS.; The Design and 
Location of Electric Generating Stations,” by Mr. A. H. 
Gibbings; “A Maximum Demand Meter,” by Mr. J. H. 
Barker; An Account of a New Form of Self-Rogisterin 
Rain-Gauge,” by Mr. J. W. Binnie; and The Automobile 
for Electric Street Traction," by Mr. J. G. W. Aldridge. - 

On Tuesday, Sept. 11, the papers will be: “A New 


b. 
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Form of Calorimeter for Measuring the Wetness of 
Steam,” by Prof. J. Goodman; The Internal Architecture 
of Steel,” by Prof. Arnold; “Shop Buildings" by Mr. 
E. E. Clark ; and “Steam Raising and Smokeless Combus- 
tion,” by Mr. H. R. Armitage. 


INTERNATIONAL ASSOCIATION OF MUNICIPAL 
ELECTRICIANS. 


Wo have received the following communication from 
the Executive Committee of the International Association 
of — Electricians, whose headquarters are in 
Pitteburg, Pa. : | 

The fifth annual meeting of the International Association 
of Municipal Electricians, to be held in Pittaburg, Sept. 25, 
26, and 27, will be the most profitable and interesting 
assemblage that bas occurred in the history of the asso- 
ciation. Pittsburg, “ the workshop of the world,” as it has 
been justly called, has the leading electric manufacturin 
works in America, employing daily over 4,500 persons, an 
this of iteelf ensures the delegates and their friends a world 
‘of interest, to say nothing of the thousands of òther works 
and industries of all -kinds located there. The committee 
having in charge the work of arranging for the meeting are 
straining every effort to make tbe convention a success in 
every sense of the word. Mr. Morris W. Mead, the chair- 
man of the Executive Committee, and who is superintendent 
of the Pittsburg Bureau of Electricity, is giving every 
attention in his ee to pushing the work of arranging for 
the meeting. He is ably assisted by Mr. Elmer G. Loomis, 
chairman of the committee on arrangements, and other 
members of that committee. Mr. Loomis is superintendent 
of the Bureau of Electricity of Allegheny, Pa. 

Mr. Mead attended a meeting of the committee on 
arrangements, held at Newell’s Hotel on Aug. 24, at which 
he stated that at least 300 delegates, accompanied by their 
wives and daughters, will attend the convention. The 
committee arranged for the reception of the visiting 
delegates and their friends when thoy arrive in the city, 
and if the delegates will notify Mr. Mead or Mr. Loomis 
at what time and upon what trains they will reach the 
city, members of the committee will be at the depdte to 
meet them and escort them to their hotels. It was decided 
at the meeting to form a Ladies’ Reception Committee, 
with Mrs. H. P. Ecker at the head. This committee 
will arrange for the reception and entertainment of 
the wives and daughters of the delegates, meet them 
at the depót, escort them to their hotels, and pro- 
vide for their comfort during their stay in the city. 
Mr. Mead informed the committee that he had arranged 
with the American Bell Telephone Company and the Pitta- 
burg Central District and Printing Telegraph Company for 
the free use of those companies’ telepbones to the delegates 
and their friends during their sojourn in Pittsburg, and 
also with the Western Union and Postal Tele ok and 
Cable Companies for the free services of their wires 
during that time. He also stated that it is expected 
that the railroad companies would arrange to issue to 
the delegates and their frends a one and a third fare 
from all points on the certificate plan, and that arrangements 
have been made at leading hotels for the accommodation 
of all guests at reasonable rates. By way of entertain- 
ment on the evening of the first day of the convention 
(Sept, 25), a trolley ride on special cars of the Consolidated 

tion Company, the United Traction Company, the 
Monongahela Traction Company, and tho Pittsburg and 
Birmingham Street Railway Company has been arranged. 
The route laid out ovor the lines of these companies is 
many miles in length, and passes through the most beautiful, 
picturesque, and historio scenes in the States. The lines 
traverse lofty bille, shady glens, and mile after mile of 
costly and magnificent residences; shady glens skirt acres 
upon acres of the finest parks in the world, and along 
mills, factories, and workshops, the value of whose 
manufactured producta aggregate nearly 400,000,000dol. 
annually. During this trip luncheon will be served at 
Kennywood Park, one of the most besntiful places for the 
purpose on the route laid out. In fact, everything possible 


to make this ride one of the most enjoyable events of the 
meeting has been planned and will be carried out to the 
letter. Anotber meeting of the committee was held the 
following week, at which arrangements were completed for 
a carriage ride on the afternoon of tho 26th over the 
beautiful boulevards of the East End, and theatre parties 
in the evening. An excursion and banquet on the steamer 
“May flower on the afternoon and evening of the 27th on 
the Ohio and Monongahela rivers have also been arranged. 

Mr. Mead is daily receiving dozens of letters from 
superintendents of municipal electrical bureaus, city 
electricians, and others interested in electrical affairs from 
all over the United States, in which they state their inten- 
tions of attending the convention, and enquire as to matters 
pertaining to it. The Western Pennsylvania Exposition of 
Industrial Arts will open at the time of the meeting, and 
special arrangements will be mado for the delegates to 
attend in & body. 


ST. PANCRAS. 


Tho Electricity and Public Lighting Committee's report 
and the annual report of the chairman of the St. Pancras 
Electrio Lighting Committee were presented to the Vestry 
on Sept. 5, and from these we extract as follows : 


The committee have accepted applications from various 
sources for current to the equivalent to 365 amperes at the 
Regent’s Park, and to 223 amperes at the King’s-road station. 
They also recommended an extension of mains in Stanhope- 
street. In connection with the extension at the Regent's Park 
station, it is necessary that facilities be acquired to enable the 
mains from the new switchboard being carried TER into 
Stanhope-street—the most direct and economical route is through 
41, Stanhope-street. The owner refusing to grant a wayleave, 
the committee recommended that his freehold interest be acquired 
for the sum of £1,100. 

The committee unanimously passed the following resolu- 
tions : ‘* That the beat thanks be adoorded to Dr. Walter Smith 
for his able and interesting report, and for the manner in which 
he has presided over the meetings of the committee. That the 
committee desire to record their appreciation of the services 
rendered by Mr. G. A. Hodgkinson, the deputy-chairman and 
chairman of the Gas Sub-Oommittee, and also by Mr. Thornton 
Rutter and Mr. Jonathan Edgar, as chairmen of the Stations 
and Mains and Audit Sub-Committees respectively. That the 
committee also desire to record their satisfaction of the manner 
in which the work of the department has been carried on b 
Mr. S. W. Baynes, the chief electrical engineer, snd Mr. A. E. 
Pyoraft, the chief clerk, and the officers of engineering and 
clerical staffs respectively.” 


ABSTRACT OF CHAIRMAN's REPORT. 

Gentlemen,—I have the honour of presenting to you the 
tenth annual report dealing with the work of the electricity and 
publio lighting department from May, 1899, to September, 
1900, during which time great advance has been made in the 
undertaking, which has neceesitatcd many important extensions 
being carried out ; and owing to the difficulty in obtaining the 
new plant much anxiety was caused your committee and the 
staff during the past year. New consumers have been oon- 
nected to the mains representing an extra demand for supply 
to 11,305 16-0. p. incandescent lamps, 106 arc lampe, 25 motors, 
equal to 89 h.p. The accounts for the year 1899 recently pre- 
sented to you show the very satisfactory revenue of £44,880. 7s., 
an inorease over the previous year of £6,624. 6:. 81., notwith- 
standing the concessions made during the year under the 
indicator system, by which the large sum of £6,536. 163. 6d. 
was allowed off accounts as rebates to consumers. As the net 
result of the year's trading, after paying instalments (£3,374. 
6s. 4d.) of loans and interest (£7,521. 8s.), there remained a 
net profit of £6,841. 19s. lld., and with the sum of £1,892. 
94. 7d. brought forward from 1898, a sum of £8,734. 9s. 6d. 
remained for dis The surplus of £8,734. Qs. 6d. has 
been distributed as follows : 


Written off for depreciation on accumulators ....... = £1,000 0 0 

57 T " meters and switches... 600 0 0 
Contribution to lighting rate . . . nn . 20000 0 
jor. jj m pn eiii 4.000 0 0 
Carried forward to next year's ac “ned . 1,134 9 6 


During the past year extensive alterations and extensions 
have been carried out at the Regent's Park station, and are now 
nearing completion, the additional plant consisting of four 
850-h.p. engines and dynamos, six 500-h.p. dry-back marine 
boilers, condensing plant, feed-water heaters, new switchboard 
for private lighting, and new switchboard for public lighting. for 
which tenders have been accepted to the amount of £44 602. 
In rae rae of the necessity of retaining some of the small 
engines that have been replaced by the larger ones, it has been 
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Units Bor», Prick REALISED, AND Cost FROM 1892 To 1899. CoMPARISON oF Sr. PaNcRAS Costs WITH OTHER LONDON 
UNDERTAKINGS FOR 1899. 


. A^ A 5 5 i 0 
verage cost for | il, Mainte- Rates, Manage- 

Number of price ood E interest otal Profit Loss — prd waste, Wages nance | rente, eat, Total 

unite sold. |per unit don and | nor unit. Per unit per anit. ` | etc. etc. | etc. eto. 
realised. „r unit | Capital P T EE EE 

per unit. d. d. d. d. d. d. d. 

— — — Charing Cross. ‘86 | 06 30 35 22 39 2˙18 
d d. d. d. d. d. Chelsea ......... 70 | 12 43 45 32 48 | 2°60 
435,519 6 46 2:28 6 88 — 0:88 City of London 123 | '13 2 72 29 55 |320 
594,893 6 3 5 18 53 07 — Kensington ‘64 | ‘09 ‘26 85 40 56 280 
719 484 5˙6 32 1˙8 50 06 — Metropolitan. 1:64 | 17 20 50 11 57 325 
849,987 | 53 35 16 51 0:2 — St. James. 54 | ‘06 "24 36 17 58 195 
1,201,229 | 54 88 20 58 — 04 Westminster..| ‘67 | ‘08 22 20 ‘21 59 2003 
1,520,354 52 2-9 1°3 42 10 — St. Pancras ..| ‘93 | 09 43 72 12 35 |264 
1,996,877 | 4°59 2 94 115 | 409 05 — Hampstead. 1:24 | ‘15 | :32 ‘23 06 36 |236 
2,477,508 4 35 2°64 1:05 3°69 0:66 — Islington .... 102 | 24 59 20 15 38 2 58 
Shoreditch ...| 10 11 37 28 04 25 2 05 
Hemmersmith| 78 13 45 07 15 31 =| 1°89 


ANALYSIS OF Costs, IN PENOE PER Unit SOLD, FROM 1892 TO 1899. 


Oil pe pue pai xk y od 
te and re , | rates, Manage- er 
Coal. e Wages. including and | ment. jexpenses. Total. 
carbon. taxes. 


ease | eee | ee oe | ee | ee — | eee ee — —— — Ee d 


Capital expenditure 


—, |Capitel expenditure. | Unita sold. per unib sold, 


d. d. d. à d. d. à. : d. d. £ B. d . B. 
1°63 | 24 1:30 84 — 72 30 4 60 1892 88,913 17 2 435,519 4 
128 17 72 92 — 3⁴ 00 8:50 1893 96.085 6 8 594.893 3 
99 15 71 80 10 35 11 3°21 1894 109.931 14 4 719,484 3 
95 10 87 118 10 36 13 3°49 1895 113 889 2 1 849, 987 2 
99 17 72 107 12 53 20 3 80 1896 187,135 10 6 1,201,229 3 
84 ‘00 83 92 09 2⁴ 09 2°89 1897 210,680 18 4 1,520,354 2 
84 ‘07 60 1 04 07 19 12 2 93 1898 241,993 16 6 1.996.877 2 
93 09 43 72 12 22 13 2:04 1899 288,146 12 0 2,477,508 2 


PROGRESS TABLE OF UNDERTAKING FROM DECEMBER, 1892, TO DECEMBER, 1899. 


Number of units sold. 1892, | 1893. | 1894. | 1895. | 1896. | 1897. | 1898, | 1899. 
Total number of consumers conneoted ..........— cemere 172 238 349 447 672 808 984 | 1,184 
Total number of 8-c.p. ae connections... emen 19,980 | 28,702 | 31084 | 38,390 | 53,846 | 64,500 | 76.248 | 110,462 
Number of unite sol r kilowatt of maximum load in station 1,567 | 1,518 1,515 1,439 1,263 | 1,460 | 1,565 | 1,875 
Capacity of plant in kllowatts. . . . f . · . . esses 1,040] 1,040 | 1, 100 1,174] 1,534 | 1,850 2.090 2,590 
‘Number of 8 0. p. lamps connected per inhabited house 8 11 1:29 159 | 223 2 67 3°16 4°58 


Number of units sold per inhabited house . . -~| 188 24729 57] 35 29 497 63°12 | 82:91 | 102°86 


‘THE MAXIMUM LOAD POINT, 


Jan. Feb. | March. | April. | May. | June. | July. | Aug. Sept. Oob. Nov. Dec. 


. |Amperes. Amperes. Amperes. | Amperea. | Amperes.|Amperes |Amperes. Amperes. Amperee. Amperes Amperes. Amperes. 

2,230 2,195 1,750 1.545 1.485 1 570 1 490 1,930 3,300 3 440 3,970 3,860 ' 

2,720 2,600 2 690 2 100 2,270 2 190 2 040 2 310 2 380 2,800 2, 935 3 

3, 190 3 090 2.960 2 785 2660 | 2,650 2,610 2,730 3,240 3,680 4,100 4 

3,930 3,640 4,080 3 620 3 320 3,000 3 160 8,420 5 

B 450 5,010 5,210 5 225 4 620 4 6,660 7,400 8,61 

7. 990 Ti 5,830 | 6760 6 880 5 9,420 
6 11,530 
8 11,980 | 18,470 | 14,000 


88888 


9 840 8,540 8,110 8. 38 8 220 
12,010 | 11,410 | 10,945 | 11,150 | 10,110 


RETURN SHOWING THE LIGHTING RATE FROM 1874 UP TO 1900, AND THE NUMBER OF GAS LAMPS 
DISPLACED, ETC., SINCE THE INTRODUCTION OF ELECTRIC LIGHTING. 


CCC Ee DIESEN eae REOR a — — 
| | 
| | Repairs and | | Number of | Charge for | Total for 
Y | Lighting one of 1 Charge maintenance Wages | Salaries gas lamps * arc lamps at gas and 
Ms rate. EAD DE ks > for gas. of gas lamps, | (gas). | (gas). | displaced by lamps 6d, per unit | electric 
| ' em e c. | arc lamps. P (g). lamps. 
| den 14 2 £ £ 8 | £ £ £ 
1874 4j | 21,130 3296 | 15,428 (Lighting of | parish done by contract with | gas com|pany). 17,218 
1875 | Average ‘meter sys|tem introduced. | | 
1876 3 | 15,521 3,351 10 711 729 | 2,424 147 — — — 14.011 
1890 24 15,044 4,284 8,925 2 097 3.528 | 160 | — — — | 14,710 
1891 2 12 332 4.480 9,325 1,200 3,613 160 | — — — 14,298 
J892 24 15 438 4 503 9,113 | 737 3 509 | 160 187 26 2,040 15,559 
1893 24 15,454 4,281 8.704 | 357 (e) 3.389 160 479 86 4 941 17,551 
1894 3 18,643 4,312 8,839 (c)| 390 3 402 | 87 | 546 | 9 4,426 17,144 
1895 3 | 18,736 4,325 8,995 | 288 3,400 | 88 561 97 3 568 (2) 16,339 
1896 24 16,279 (a)| 4310 8,931 | 282 3.531 | 100 | 561 | 97 3 826 16,670 
1897 24 | 16,498 4,541 8 846 | 466 3,779(f) 188 | 561 |. BF 3,704 16,979 
1898 24 16 566 4,100 | 8,241 | 465 eee. ol. MI. y 1,057 197 5,978 (2) | 18,478 
1899 24 16 547 3,831 | 7,520 | 369 3,291 | 155 1,173 228 6,639 | 17,819 
1900 (* 1 8,300 (5) 3,409 3 513 (d)| 254 | 1,607 Cia | 1,602 357 4,207 ()) 9,631 
| | | j | 


| 


pe, en IV LAS aa c c ————— 

(a) Contribution of £1,000 received from electricity department in aid of lighting rate. (b) Contribution of £2,000 ditto. (c) Price 
increased ld. per 1,000 cubic feet. (d) Increase of 3d. per 1,000 cubic feet in June quarter; a notification has been received of a 
further increase of 4d. from July 1, 1900. (e) Charges for reinstatiug by works department first made. (f) Wages of lamplighters 
increased from 21a. 6d. to 24s. per week. (g) Inclusive of all capital charges, repairs, maintenance, and interest and instalments of 
loans, (A) Price reduced to 5d. per unit. (i) Price reduced to 4d. per unit from June. (j) Price reduced from July 1, 1900, to 3d. per 
init, (T) Half-year ending June. Note,—One arc lamp displaces on an average 4'5 gas lampe, but the standard of light is about 


1i times grosser. — 


948 
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found necessary to lengthen the engine-house by removing the 
test-room and smiths’ shop, which will allow space for two 
engines, and also ensure more thorough ventilation to the 
engine-house generally. The new chimney shaft, which has 
also been completed during the past year, has now been in use 
for some months, and is working very satisfactorily. 

The following tables show the progress of the undertaking 
from its commencement : 


TABLE OF REVENUE AND EXPENDITURE FROM DECEMBRR, 1892, 
TO DECEMBER 1899. 


" Repayment | 
Trading it Profit 
Revenue. expenditure. g ke A Deficit. . 
£ s.d E sd £ . d. E s. d. £ . 
11.003 2 8.427 8 6 4,119 0 241,543 6 2 — 
15,021 19 8,809 19 5 4654 5 5 — 1,557 14 7 
16,931 16 9.698 15 3| 5470 3 2 — 1,763 18 2 
18,921 17 5 12,346 2 1| 5 640 10 9 — 935 4 7 
27.089 16 50 19.151 15 3| 9,888 0 41.949 19 2 — 
33.347 19 11| 18,347 1 3| 8 482 18 1 — 6517 19 9 
38 256 0 4 24.489 14 11] 9591 3 0 — 4 175 2 5 
44,880 7 0 27,230 11 30 10,807 15 10 — 6,841 19 11 


205,452 19 728,501 7 11| 58.662 17 7/3293 6 421.781 19 5 


ue surplus of £18,288. 14s. ld. has been distributed as 
ollows : 
Idems of preliminary expenses written off capital 


account ...... ———À ESL E ERI S NT £554 4 7 
Amount written off for depreciation on accumulators 1,000 0 0 
Ditto, meters . . —— — " 60 0 0 
Contribution to lighting rate in lieu of further 

reduction in price ...................... V ERES C QUAM. -~ 8000 0 0 
Reserve fund... . sacveccereimenes . 12,000 0 0 
Carried forward to account for 1900 ............. ess. 1,184 9 6 

£18,288 14 1 

In consequence of the great demand on the King's-road- 


station, and the fact of the whole of the plant being in use 
without even a single stand-by, the attention of your committee 
has been seriously occupied by considering as to how the station 
ean be increased, and the chief eleotrical engineer was instructed 
to prepare plans showing proposed extensions, with the result 
that negotiations were commenced to try and acquire the houses 
facing Great Oollege-street, but owing to the great number of 
interests to be acquired, and the large amount asked for same, 
it was thought advisable to first acquire the freehold. The 
Ecclesiastical Commissioners were approached, and after several 
conferenoes they agreed to accept £7,500 for the whole of their 
interests, which, on the recommendation of your committee, the 
Vestry agreed to purchase ; but in consequence of the present 
Vestry being shortly dissolved, it was thought advisable that 
the further consideration of the extension should be postponed 
until after the new corporation comes into existence, the engi- 
neer having been instructed in the meantime to consider as to 
the action to be adopted. 

The work of the department having greatly increased, it was 
found neces to find extra acoommodation for both the 
clerical staff and also the large staff now under the distributing 
engineer. This has been met by converting the upper part of 
the new shop into offices for the distributing engineer and 
Staff, and & meter-testing room, which has enabled the two 
rooms that have been rented for the past two years at 
106, Great College-street to be given up, but as the work 
advanoes it will necessary to consider as to providing still 
further office accommodation, which can probably be done when 
the extensions to King's-road station are taken in hand. There 
has also been erected during the past year a new stores shed at 
the back of the Pratt-street offices. 

Owing to your committee having decided during the last year 
or two to carry out most of the extensions of mains by our own 
workmen without the aid of contractors, the outdoor staff has 
considerably increased, but I cannot allow the opportunity 
pass without testifying as to the very satisfactory, economical, 
and expeditious manner in which the work has been done under 
the able superintendence of Mr. W. A. Brown, our distributing 
engineer. 

large trunk main has been laid between the two stations at 
a cost of £5,550. Sanction has also been given to lay 
additional feeders to supply the Clesring House and Somers 
Town district at an estimated cost of £3,000. During the past 
year and half, 152 additional arc lamps have been erected in 43 
thoroughfares, and besides the foregoing there are 227 lamps in 
23 other thoroughfares. The lighting of Prince of Wales-road, 
Malden-road, and Queen’s-crescent by the enclosed type of arc 
lamp not being satisfactory, your committee called upon the 
contractors to replace them by the Brockie-Pell open-type arc 
lamp, since which no complaints have been received, and they 
appear to be burning satisfactorily. Nearly the whole of the 
arc lamps sanctioned having now been completed, your com- 
mittee have ordered a list to be prepared as to which of the 


streets should be next taken in hand, which, in view of the 
large increase of the price of gas, your committee are of 
opinion should be proceeded with. 

In consequence of the war in South Africa and other causes, 
great difficulty has been experienced during the past year in 
obtaining supplies of smokeless steam coal, and in consequence 
numerous complaints have been received of the smoke nuisance, 
which have also been intensified by the difficulty of obtaining 
efficient stokers. Tenders have been accepted for smokeless. 
coal at an increased price of 50 to 75 per cent. on previous 
year's contracts. 

In consequence of the war in South Africa, four workmen 
employed by the department, who were reservists, were called 
up for service to proceed to the front, and in accordance with 
the resolution of the Vestry the wives of the men are receiving 
half-pay. | 

During the past year the alterations of the boundaries of the 

have been considered by your committee in connection 
with the electric lighting area, aud I have attended several 
conferences with other members of your committee at the Board 
of Trade offices, and the matter is still pending a settlement. 

In December, 1898, your committee reported to the Vestry 
that applications had been received from intending consumers 
whose premises are situated at the border line of the parishes 
of St. Pancras and that of Islington—Brecknock-road and 
York-road. The Board of Trade stated, in reply to a com 
munication sent them on the subject, that it is a case for 
arrangement between the two Vestries. Acting on this, a 
communication was sent to Islington Vestry invi them to 
appoint a small committee to confer with your committee, with 
the object of promoting a reciprocal agreement. A conference 
was duly held, and your committee subsequently received a 
letter from the Vestry of Islington, stating that as St. Pancras 
has no power to lay mains outside its statutory area, the Vestry 
of Islington is not empowered to grant it permission to do so. 
These views your committee did not concur in, and considered 
the action of the Vestry of Islington vexatious, but considering 
the oonditions nothing further could be done in the matter 
until after the new boundaries of the d sre come into existence. 

Owing to 1e ues success of the electricity undertaking your 
committee considered the time had arrived to considerably 
reduce the price for supply, believing that the installation was 
undertaken not so much to make a large profit as to benefit 
the inhabitants of the parish generally, by giving them a fine, 
clear, and economical light, and the Vestry, on your committee's 
recommendation, to the following reduction in prices 
from June last—viz. : (1) for supply to consumers not using the 
maximum demand indicator, from 6d. to 5d. per unit ; (2) the 
ue to consumers using the maximum demand indicator, from 

. per unit for the first 14 hours, all after at 5d. per unit, to 
6d. per unit for the first hour, all after at 2d. per unit ; (3) 
supply for motor power, heating, eto., from 3d. to 2d. per unit ; 
2 church and chapels, from 54. to 4d. per unit; (5) hospitals, 

rom 6d. to 4d. per unit, or by maximum demand rates; (6) 
publio street-lighting and municipal buildings, from 4d. to 3d. 
per unit. Asa result of the above great reductions the price 
of electricity is now cheaper than gas. 


PRESENT Prick CHARGED FOR BuPPLY BY METROPOLITAN 
COMPANIES AND LOCAL AUTHORITIES. 


Companies. Private lighting. Power and heat. lighting. 
Metropolitan... 6d.-44d. 4d — 
Charing Cross ... 6d.-4d. 4d.-2d — 
City of London 4d. 2d — 
Crystal P s d.-64. 6d. — 
Kensington ...... 6d. 5d. 4d. — 
Notting Hill. 6d. 6d. — 

St. Jamee's ...... 6d.-44. 3d. — 
Westminster 6d. - 4d. 3d. — 
Local authorities. s 
Islington - 13 N 84d. | 84d. 

6d. two hours| 6d. first hour £19 per 
Hampetead . . 24 surplus 2d. surplus lamp 
St. Pancras .... a N 2d. ad. 
Hammersmith eee 6d.-4d. 24d. — 

l 5d. to 34d., 
Shoreditch ....... =- 5d, two hours 2d. plus cost of 

maintenance 


A table recently published shows the average number of 
hours per day various classes of consumers use their demand, 
from a practical experience of 1,800 consumers : 


pj. TT 2 68 
Private bonne neiii nia . 236 
Hotels and clubs .......ssesssessoseossoosessosseosassossmsssessseosososeno 4 463 
Publio bons e AANA N 4 418 
QUUD e EE . 227 
y). 1 aec ⁵ ͥ4?d 8 BOREO 247 
Hospitals and batbks . Z ẽ 2 2 . 4 165 
Churches, chapels, and schools ....... ————— E 0°79 
Streeb-lightipg .........sccsccocscsee 2 . . . 9°73 
Missen 88 *. 203 


Wa ter SMrrg, M. D., Chairman, 
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ON THE EFFECTS OF STRAIN ON THE THERMO- 


ELECTRIC QUALITIES OF METALS.—PART II.* 
BY MAGNUS MACLEAN, M. A., DSC. 
(Concluded from page 312.) 


$14. For the soft copper wire (Table IX. below) the 
readings were in the same direction for weights on and 
off up to a permanent elongation of 1 per cent. After a 
permanent elongation of 472 per cent. the current with 
weight on was 0:00105 mikroampere per degree from 
stretched to unstretched through the hot junction, whilo 
with the weight off the current was 0 00075 mikroampere 
per degree from unstretched to stretched through tho hot 
junction. For iron wire tho current was in tho same 
direction for weights on and cff up to a permanent elonga- 
tion of 0:55 per cont. ; but aftor a permanent elongation of 
3°41 per cent. tho current with weight on was 0 00461 
mikroampere per degree from unstretched to strotchod 
through the hot junction, and with weight off 0 0069 
mikroampere per degree from stretched to unstretched 
through the hot junction. 

* Paper read before the Royal Society. 


— 


$15. In Mathematical and Physical Papers,“ vol ii, 
p. 270, § 109, Kelvin says: “I have thus arrived at the 
remarkable conclusion that when a permanent elongation 
is left after the withdrawal of a longitudinal force which 
bas been applied to an iron or copper wire, the residual 
thermo-electric effect is the reverse of the thermo-electric 
effect which is induced by the force, and which subsists as 
long as the force acts.” It seems ($ 14) that for small 
longitudinal etrain in copper or in iron the direction of the 
current through the hot junction is the same, whether the 
force which produced the permanent strain is on or off; 
(2) that as the permanent elongation is increased by 
increased longitudinal forces, a stage is reached which gives 
zero current when the forces are removed ; and (3) that for 
greater longitudinal forces and permanent elongations the 
direction of the current is opposite with tho pulling forces 
off and on. It seoms, in fact, that the permanent elonga- 
tion must exceed a definite limit to produce reverse thermo- 
electric effects with the longitudinal force on and removed. 
I hope to further investigate this point, and to report the 
results to the society. 

$16. The galvanometer used for the investigation of 


Current from Sbretched to 


TABLE V.—Electrotype Copper. 
Total 


Unstretched. Temperature difference = 87deg. C. 
resistanco in circuit = 15:56 ohms. 


Total Percen- | Current ia | Thermo.elec- 
weight . tege per | mikroampere | tric difference 

in . d manent per degree with, in mikrovolb 

grammes. g ‘lelongation| weight on. per degree. 
250 0 06 — 0 00020 0 00311 
500 01 — 0:000267 0 00115 
750 0 137 — 0 000567 0:00882 
1,000 0:18 0:038 0:000934 0 01452 
1,250 0:21 0 057 0 001200 0 01867 
1,500 0:204 0 072 0:00137 0.02127 
1,750 0:318 0 104 0:001866 0:02905 
2,000 0 348 0:144 0 002 0 03113 


TABLE VI.—Commercial Copper Wire. Current from Stretched 
to Unstretched. Temperature difference — 88deg. C. Total 
resistance in circuit = 16 66 ohms. 


250 0°05 — 0˙00119 0 02 

500 01 — 0 00142 0:0236 

750 0:14 — 0 00138 0:0231 
1,000 0:19 — 0 00148 0 0247 
1,250 0 23 0:021 0:00152 0:0253 
1,500 0:28 0:058 0 00161 0 0269 
1,750 0:32 0 083 0 00175 0 0291 
2 000 0:87 0'112 0 00191 0˙0318 


Taste VII. — Copper for Alloy. Current from Stretched to 


Unstretched. Temperature difference = 87deg. C. Total 
resistance in circuit = 15:62 ohms. 
x | 
250 0:08 — 0 000333 0 00521 
500 0:145 0°041 0:000533 0:00833 
750 0 176 0 059 0 000600 0:00937 
1,000 0 215 0:076 0 000833 0:01302 
1,250 0 256 0:105 0 001167 0:01823 
1,500 0 285 0:118 0 001324 0˙02031 
1,750 0°340 0:142 0:001433 0 02239 
2,000 0:402 0*170 0:001600 0:02500 


TABLx VIII.—Glover's Hard Copper. Current from Stretched to 
Unstretched. Temperature difference 86deg. 5 C. Total resist- 
ance in circuit = 15:59 ohms. 


—— — —— — ——' — — 


250 — — 0 000335 0005226 

500 0:006 — U 000469 0:007316 

750 0:014 — 0:001106 0 01725 
1,000 0 019 0'006 0001241 0:01934 
1,250 0 0235 0˙0135 0˙001375 0˙02143 


TABLE IX. — Glovor's Soft Copper. Current from Stretched to 


Unstretche l. Temperature diffsrence — 87deg. C. Total reeisb- 
ance in circuit = 15°56 ohms. 
300 — — 0:00020 0 003113 
500 0 14 0:03 0:00083 0 01296 
750 0:28 0:105 0:00123 0 01919 
1,000 1:18 1:00 0˙00143 0 02225 
1. 200 4 84 4:72 0:00103 0:01608 


TABLE X.—Reostene Wire. Current from  Unstrebched bo 
Stretched. Temperature difference—864deg.:5 C, Total resisb- 
ance in circuit — 43 39 ohms. 


Total Percen · Current in Thermo- elec- 
weight 5 tage per- mikroampere | tric difference 

io alo TP atio J manent |perdegreewith| in mikrovolt 

grammes. g ' leloozation| weight on. per degree. 

250 0 037 — 0:002682 0:1163 

500 0'085 — 0 003521 0:1528 

750 0:152 0'037 0:003521 0:1528 
1,000 0 220 0:073 0 003588 0:1557 
1,250 0:257 0:104 0 003721 0:1614 
1,500 0:318 0:134 0:003957 0:1717 
1,750 0'417 0 201 0:004526 0'1963 


Current from Stretched to 


TABLE XI,—Platinoid Wire. 


Unsbretched. Temperature difference = 86deg. C. Total 
resistance in circuit — 29:89 ohms. 

250 | 0 035 — 0:003541 0 1058 

500 0 071 — 0003979 0:1190 

750 0:101 — 0˙004451 071330 
1,000 | 0:130 0:095 0:005125 0:1532 
1,250 0'16 0'03 0:005631 0:1683 
1500 | 019 0 035 0007285 0:2177 


TABLE XII.—German. Silver Wire. Current from Sbretched to 


Unstretched. Temperature difference = 86deg. C. Total 
resistance in circuit = 26°85 ohms. 
250 — — 0:002529 0 0679 
500 0:08 — 0 002360 0:0631 
790 0:105 — 0:002474 0:0661 
1,000 0:13 — 0 003020 0 0813 
1,250 0:18 07051 0 003710 0:0996 
1,500 0:35 0:162 0 003946 0'1059 
1,750 0:80 0:688 0 004552 0:1222 


— 


TABLE XIII. —Manganin Wire. Current from Stretched to 
Uastretched. Temperature difference 86deg. Total resistance 
in circuit —30 ohms. 


250 — — 0001888 0°05655 
500 0:145 0 012 0:002124 0 06372 
750 0:260 0:072 0:002090 0°06272 
1,000 0:327 0:120 0 002259 006778 
1,250 0 332 0:151 0 002158 0:06174 
1,500 0:427 0:166 0:00215S 0:06474 
1,750 0:484 0:193 0:002192 0 06575 


TaBLE XIV.— Iron Wire. Current from Unstretched to Stretched. 
Temperaturo difference = 85deg. Total resistance in circuit 


= 19 20 ohms. 

250 — — 0 0000727 0 000912 

500 — — 0:000131 0:006216 

750 0 023 — 0:000131 0 006216 
1,000 0 03 0:02 0:003813 0 07192 
1,950 0 06 0:097 0:007816 0 09486 
1,500 0:19 0 08 0:007736 0:09430 
1,750 0:39 0:23 0 006602 0:08696 
2 000 — 3 41 0:00461 0 07576 
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these temporary and permanent strains was one of the 
Kelvin recorder pattern—namely, a movable coil between 
the poles of a strong permanent magnet of circular form. 
The coil had 81 turns and a resistance of 14 94 ohms at 
l7'5deg. C. Its constant was determined in the usual 
way, and found to bo 0 029 mikroampere pcr division of 
tho scale. 

$ 17. To find the stross-strain diagram, oxperiments were 
performod on a specimen of cach wire in the following 
manner: Two pieces of tho wire were passed through two 
small holes in a metal plate and soldered at the back of the 
plate. The plate was fixed to a horizontal support ata 
convenient height. One of tho wires had a half-millimetre 
scale near its lowor end, and a weight hanging on it to keep 
the wire straight. Tho other wire had a sc:le-pan and a 
pointer in the manner generally used in laboratorios for 
finding the Young's modulus of materials. By putting 
weights into the scale-pan and taking them out, and noting 
the readings of tho pointer on the scale, the temporary and 
permanent elongation in tho wire for different weights were 
found. The numbers are given in the second and third 
columns of Tables V. to XIV. The currents in the fourth 
columns are calculated from the deflections of the galvano- 
meter when the stated weights are on tho wire, and the 
thermo-electric differences in tho fifth column are found by 
multiplying tho currents in the fourth column by the total 
resistanco in the circuit in each case. 

$18. The numbers in the tables aro plotted in curves 
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with pcreentago permanent elongation as ab: cist , and 
thermo-clectric differonces as ordinates. Tho thermo-oloctric 
difference between freo platinoid and strained platinoid 
risos rapidly with the pormanent olongation of tho strained 
wire. For manganin and lead, both commercial and pure, 
it is very nearly constant up to a permanent set of } per 
cent. Mr. Alexander Wood, Thomson exporimontal scholar 
in the physical laboratory, tho Univorsity, Glasgow, has 
rondered valuable help in the experimental work and in tho 
calculations. 


QUESTIONS AND ANSWERS. 


Under this heading wo insert questions and answers 
of a practical charactor relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
fwe shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be ink) sent in is considered 
when marking the relative values of these answers. All 
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formule must be carefully written to prevent mistakes as 

to symbols, and all loose sketches should be signed by the 

author. Tho matter should bo written on one side only 
of the paper. Questions may bo sent at any time. 
QUESTIONS. 

305. Explain how to test the Aron new model watt-hour meters 
for alternating current at ordinary periodicity, if possible, 
with direct current.—A. S. 

306. When running a dynamo and cells in parallel, if the 
voltage of both are the same, the current will be equally 
divided. Now, if the voltage of the cells drops one-eighth 
of a volt, will the whole of the current be supplied from 
the dynamo, presuming its capacity to be great onough and 
its regulating qualities perfect 1—4A. G. 

ANSWERS. 

Question No. 298. — I have a slow-revolution large-unit engine 
driving a dynamo. The speed of the dynamo is not uniform 
enough, and I wish to know where to look for and how to 
remedy this defect. 

Best Answer to No. 298 (awarded 10s.).—Tho defect 
referred to in the question may arise from a number of 
individual causes or a combination of such causes, and to 
locato the actual ono it is necossary to investigate separately 
all parts of the plant likely to dotrimentally affect the 
speed of the dynamo. Commencing, therefore, at tho 
dynamo itself, and assuming that it is indirectly drivon by 
means of belts or ropes, it is evident that the ropes or 
belts may slip over the driven pulleys. If this occurs, 


Ue Boo 20 22 24 


and the slip is beyond the ordinary limits of practice, it 
may cause undue alteration of tho spoed of tho dynamo, 
as the amount of the slip would bo a variable and uncertain 
quantity. Tho slipping of tho belts or ropes may ariso 
cithor from them boing too small for tho power trane- 
mitted, or the pulleys may bo wrongly proportionod, or 
the drive too short. Assuming, howover, that thero is no 
unduo loss of speed from tho drivo, or that tho dynamo is 
a directly-driven one, we limit tho causes of tho fluctuation 
of the specd to the engine proper. The load on the 
dynamo may be regular or irregular in character, and if 
the latter tho investigation of the cause of the absence of 
uniformity of speod is rather more complex. 

Considering first tho simplor case, that of a regular 
dynamo load for a fairly lengthy interval, it is evident 
that the governor, which is the first important detsil of tho 
engine we should examine for variation of the speed, is 
not at fault for the following reasons: Aa early cut-off, 
consequent upon expansive working of the steam, com- 
bined with momontum of tho moving parts of the engine, 
such as the piston, connecting rod, etc., result in tho twist- 
ing cffort of tho shaft varying from a maximum to a 
minimum, and this tends to variation of the speed. To 
counteract this, energy is stored up in the fly wheel when 
the twisting effort is in excess, and is given out again when 


THE ELECTRICAL ENGINEER, SEPTEMBER 7, 1900. 


the twisting effort is below tho average resisting effort. It 
is ovident, then, with the dynamo load constant and varia- 
tion of the speed, that the flywheel is not heavy enough. 
Further, the flactuation of speed in this case will occur 
evory stroko, and will be periodic in character. The only 
course open, therefore, to improve the running is to put in 
a heavier flywheel. As a temporary measure, tho valves 
might be readjusted to cut off the steam lator in the stroke, 
for this would give more uniform presaure on the piston 
and a better turning effort, though probably at the expense 
of the economy. 

In the caso of an irregular dynamo load, the fluctuation 
of speed may arise either from defective governing or too 
light a flywheel, or both theso causes acting concurrently. 
The governor may not be sufficiently sensitive, or it may 
bo too sensitive and not powerful enough. In the latter 
event there would be “hunting,” and this would be readily 
detected. The usual mothod of overcoming hunting when 
it arises from hyper-sensitiveness is to attach a dash-pot to 
the governor. If the governor is not sensitive enough and 
does not respond readily to slight changes of speed, it will 
probably be found nocessary to replace it by one more 
nearly isochronous. If the expansion gear or the throttle 
valve rcquires considerable forco to move it, tho governor 
may not be powerful enough, and this, again, would lead to 
irregular running. The only satisfactory way to obtain 
good governing under these conditions is to resort to the 
“relay” system. In this system tho governor acts on 
some independent power, which in turn actuates the valvo 
gear. Good governing, however, cannot be obtained unless 
there is sufficient flywhoel weight, as the governor only has 
control over the engine during tho admission of steam, and 
this is often for only a very short period of the stroke. 
Thus during the remainder of the stroke tho controlling 
force is the flywheel. In fact, tho panacea for all the evils 
of irregular running is a heavy flywheel. With rope 
driving the speed of tho engine does not usually vary vory 
much, and the reason for this is that the rope drum is by con- 
struction nocessarily heavy, and there ie, therefore, plenty 
of flywhcel weight. Should thero bo any doubt as to 
whother or not the flywheel is heavy enough, indicator 
diagrams should bo taken, and an actual twisting effort 
diagram, taking into consideration tho momentum of the 
moving parts, constructed. Tho differenco betwoen tho 
twisting effort and the avorage resistance at any position 
of tho stroke can then bo compared with tho resorvo of 
momontum cf the fly whecl. 

In tho abovo considerations we havo not noticed the case 
ia which the variation may arise from bad setting of the 
valves and irregular boiler pressure, becauso in theso cases 
thoro is very litile difficulty in locating the causc.—E T. T. 


Answer to No. 298 (awarded 53.).— It is not stated 
whether tho epccd variation is periodic during cach rovo- 
lution, or irregular, from timo to timo. In tho latter caso 
tho fault may be duo to bad governors. Firs; ascertain 
that they aro clean and working freoly. Soo if thero is 
any elacknees or 1co:o part in tho linkwork controlling the 
valvo: If all is correct, run tho ongino light and adjust 
governors to normil spoed, with stop valve full open. 
Then rua engino on full load (artificial). Tto drop in 
spocd should not excced 3 per cent. If morc, aud if 
irreduciblo by different setting of tho valves, the governors 
nre no good for tho speed required, and should be changed. 
Noto whother any hunting goes on. Thi; may occur if 
governing is by throttle, owing to the valve boing brought 
into aciion too quickly. Adjust s» that stoam ia admitted 
more freely. If Corliss goar is used, pay attention to tho 
trip gear and dash-pote—the latter often nced an adjust- 
ment if air or oil be usod as a buffer. 

It may be that the governors only act on tho bigh- 
pressure cylinder. If this is so, and thero is a fixed cut-off 
on tho low-pressuro side, a sudden change of load on the 
engino would vary tho specd in spito of the governors. 
This is because tho charge of steam admitted on ono 
stroke to tho high-prossure cylinder has to do work on the 
succeeding strcko in tho low-pressure cylinder, and the 
power developed may be in excess of or insufficiont for 
the power required at that instant. The romedy is to have 
a receiver between the high and low pressure cylinders, 
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and a separate governor operating the admission of steam 
into tho low-pressuro cylinder. 

A periodic variation in each revolution is due to 
unequal turning moment on the dynamo shaít. "There 
have been cases when the cranks of the high and low 
pressure sides of a compound engine have been placed at 
180deg. to each other instead of 90deg. The variation in 
turning moment is in this caso very ‘great. If possible, 
without too much expense, this should be altered, and an 
intermodiate receiver put in between high and low presture 
cylinders. | 

An insufficiently heavy flywheel may be responsible for 
irregular turning, particularly at light loads on an engine 
governing by variable cut-off. The remedy is obviously to 
incroaso the weight of tho flywheel. In very bad cases it 
is worth while to have a spring coupling, similar in con- 
struction to Ayrton and Perry’s transmission dynamometer, 
placed between the coupling flanges of tho engine and 
dynamo, and a flywheel mounted on the dynamo shaft. 
Tho flywheel tends to secure even turning, while the 
expansion and contraction of the springs takes up the 
irregularitics in the turning moment not overcome by tho 
engine flywheel.—J. A. S. 


Answer to No. 298 (awarded 5s).—1t would have been 
of considerablo service towards & comprehensive reply to 
this question if somo details of tho irregularities of the 
speed of the dynamo had been given; for it is now open 
to doubt whether by the speed of the dynamo is not 
uniform enougb," is meant the fact that after any con- 
siderablo alteration in load tho spood either increases or 
decreases somowhat and then gradually returns to the 
normal, or it may be that at full load the speed is under 
the normal for half or light loads; the explanations of 
the two phenomona are probably widely divergent. 

If tho speed fluctuates with any altoration in the load, 
the fault must be sought in the engino, and it will 
doubtless be found that tho govornor is too sluggish in 
its action, or that the lead of the valve requires adjust- 
ment. I should, however, advise tho first attention to 
bo paid to tho govornor. As we are told tho engino is 
a slow-revolution ono, the dynamo is evidently not direct 
coupled, but tho power is transmitted to it either by 
means of ropes or belts.  Ilerc, then, may be a sourco 
cf tho lack of uniformity, and tho first thing to bo dono 
should bo to place a tachometer on tho engine ard seo 
whether its speed bo constant or if it fluctuates with 
that cf tho dynamo. Many electrical engincers appear 
to havo only a very clementary knowledge cf the prin- 
ciples of mechanical ergincering, and appear to think 
that ^s long as tho ratios cf pulleys aro corrcct 
everything has been dene that is ncecssary for good 
driving, and hezco you will cften find 14 in. and 1jin. 
ropes round a pulley 18in. or evon less in diameter, and 
astonishment cxp:csscd becauso the ropes coon wear out, 
or beciuso a great emount of slip occurs. Ssmo timo ago 
I was called in to account for tho great diop in voltage 
botween full load and no load ina 15 kw. dynamo driven 
off a mill engine. Thero was no question cf the engino 
spced not being constant, but I found that the dynamo 
specd fell 150 rcvolutions per minuto at full load below 
the normal. Upon investigation I fourd tho power was 
transmitted from tho lino shaft to tho countcrshaft hy 
moans cf an Sin. double belt running over 32in. and 16:n. 
pulleys, and was informed that formerly thoro had bcen 
a light belt, but as it was thought tho slip occurred here, 
to improve matters, the light belt was replaced by a heavy 
one. Unfortunately, tho availablo space on the line shaft 
was very limited, as it ran noar a wall, and I was only able 
to get in a 48 n. driving pulley and 24:n. driven one, but 
this alteration, together with the substitution of tho original 
light belt, improved tho drivo sufficiently to maintain an 
approximately constant voltago. Hence I should direct ry 
first attention to the ropes cr bolts ; if, however, tho varia- 
tion of tho spocd occurs proportionatoly in tho engine, tho 
fault must bo sought there. It is possiblo that tho govornors 
are at fault, or the engino is too small for its work, the valves 
may be wrongly sot, or, what is quito as likely, judging 
from past experience, tho stcam or exhaust pipes may ba 
of too emall a diameter to convey the steam. If, there- 
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fore, the want of uniformity occurs in the engine, and is 
not due to slip in the ropes, I should advise T. to take 
indicator diagrams at light, half, and full loads, when he 
should readily discover the fault, or if he is unable to do 
so himself, and will publish the disgrams, doubtless many 
of your readers would be able and willing to assist 
him.—M. 


Question No. 299.—When the load is suddenly taken off an 
engine in ordinary cases it will race away, but in the case 
of an engine and dynamo coupled a dead short pulls the 
engine up instantly. Please explain this fully. - 


Best Answer to No. 299 (awarded 10s.).—The pressure of 
steam in the cylinder of an engine acting upon the piston 
ie, of course, the force which tends to produce motion. In 
a compound engine it is the sum of the effect in each 
cylinder. Averaged up for a single stroke, this force may 
be said to vary as tho mean effective pressure in tho two 
cylinders. To reduce this mean effective pressure is to 
reduce the effort which the engine is capable of making, 
and may be brought about in two ways: one, by reducing 
the initial pressure in the cylinder by throttling the steam; 
and the other, by cutting off the supply of steam earlier in 
the stroke, and thus allowing it to expand to a lower final 
pressure. In the reverse way, of course, tho effort of the 
engine may be increased. Now, when an engine is employed 
to drive a dynamo on load, it is upon overcoming the 
resistance to motion that the armature displays with refer- 
ence to the field magnots that the power of the engine is 
almost entirely spent, and this resistance, other things 
being constant, is proportional to the current passing 
through the armature. With a given mean effec- 
tive pressure in the cylinders and a given current 
in the armature, a certain fixed speed of revolution 
results, but it is evident that if the load on the dynamo 
vary, the mean effective pressure remaining constant, an 
alteration must take place in this speed, which could not 
be tolerated in ordinary electrical practice. To obviate 
these variations, a governor is fixed upon the ongine, which 
varies the mean effective pressuro as the load changes; in 
the majority of cases, howevor, it is necessary for a change 
in speed to take place before the governor comes into play, 
and thus it is evident that a slight irregularity of running 
would result were it not for the fact that a second governor 
is employed, in the form of a flywheel, which, by reason of 
its inertia, acts as a dampor upon these momentary 
irregularities if suitably designed for the purpose. A 
governor of a good type, and suited to its work, will hold 
the speed of the engines within certain narrow limits for 
all values of current from 0 to a considerable percentago of 
overload, but it will plainly be seon that there is a certain 
limit beyond which it cannot go. If it is a throttlo 
governor, it cannot admit more than full-pressuro steam into 
the high-pressure cylinder, and if the current is so great 
that this 1s insufficient to keep speed tho engine will slow 
up. With a cut-off governor the maximum effect would be 
to allow the steam to enter the cylinder throughout tho 
whole stroke (though, for various reasons, very few 
governors do this), and a similar slowing up will result if 
this is insufficient. | 

Now, referring to one half of the question: with a dead 
Bhort on the armature circuit, an almost incredibly high 
current results, depending in amount upon the voltage, 
armature resistance and self-induction, duration of short, 
etc., and the resistance to motion on the part of the 
armature may be so increased not only to absorb, almost 
instantaneously, the energy stored up in the flywheel (which 
comes first into play as a regulator whilst tho governor is 
acting) but to be far and away beyond the maximum 
effort that the ongine can make however governed, and 
one can well imagine the engine pulling up. 

With regard to the othor half of the question—as to 
racing away when tho load is suddenly removed—this 
would only occur to a slight extent if the governor wore 
working properly and the flywheel suitably designed. 
Should it be only a momentary race, it means probably 
that a heavier flywheel is needed, or that the governor is 
acting sluggishly ; but with a pormanent race it means that 
the governor is not properly set, or olse is incapable of 
closing suffü:iently wichin the required limits of speed. 
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The test for & reliable governor is to run the engine upon 
full load and then suddenly switch all load off, and note 
both momentary and permanent rise in speed. 

It may be mentioned, by the way, that a cut-off governor, 
acting at extremely light loads, really acts as a throttle 
governor, because the cut-off takes place before the admission 
valve is fully opened, so that the cylinder does not have a 
chance to receive full main pressure. —W. G. M. 


Answer to No. 299 (awarded 5s. ).—Thereisa great difference 
in the question of an engine suddenly losing its load and 
a dead short on a direct-coupled set. Take the case of an 
engine losing its load suddenly: before the governor can 
cut off the extra steam which the engine has been taking, 
the engine is thrown into a state where steam is only 
required at part of stroke, using considerably less steam 
than before. This extra steam admitted to the engine 
causes it to rush forward, assisted by the inertia of tho 
moving partes, until the governor again gets control It is 
in this case where a shaft govornor is preferred before a 
belt-driven governor, the former being quicker in its action 
on the cut cff. 

Now take the case of a dead short on the dynamo of a 
direct-coupled set. Ia a shunt machine the dynamo would 
lose its excitation, and after the first pause would give up 
generating current, and the engine would work on with no 
oad. Suppose the dy:amo to be compound wound, then 
it would try to burn out the short-circuit, with probably 
disastrous results to the armature, and as this would not 
take place before a largo current, above the normal output 
of machine, is generated, the engine, which is designed with 
due regard to the output of the generator, would be taxed 
above its power and would slow down. The conductors 
on an armature regulate the output of the dynamo, and if 
the conductors aro liberally designed, it is the engine 
which fails to take up the load. 

Tho limitations of a direct sot will be seen from the 


following: C = R The volts, E, remain constant, but when 


a short occurs, the resistance, R, is reduced, thus increasing 


x 


the current, C. Now 9750 = horse- power. E has remained 


constant, but C is increased, so that the horse-power is 
more when a short is on the mains. 
PLAN 


33,000 ' 


The length of stroke, L, and area of piston, A, aud the 
ressure, P, cannot be altered at maximum load, so that 

is the only factor which can increase; but the more 
current a dynamo generates, the greater the torque 
opposing the armature from revolving, and in this way 
the machine is pulled up. When the dynamo looses the 
load, this testing torque disappears and the engine 
races.—F. M. M. 


Horse-power of any engine = 


Answer to No. 299 (awarded 5s.)).—When the load is 
suddenly taken off, the engine races, because the governors 
are not sensitive enough, taking so many seconds or minutes, 
as the case may be, to reduce the amount of steam admitted 
into the cylinders, thereby keeping the speed constant 
when the load is reduced. It is a totally different case 
when a dead short occurs and the engine is pulled up. 
The resistance of the external circuit is reduced, and, 


therefore, following tho well-known law of C = S there 


will be a larger current passing out of the generator 
causing the load on the engine to increase. The govornors 
being slow to open the throttle valve, and when it is full 
open the engine not being large enough to take the increased 
amount of power nceded, the result will be that the speed 
of the engine will decrease. If suitable fuses were put in 
the external circuit, the dead short would cause the fuses 
to blow, thereby decreasing the load on the engine.—C. G. 


Question No. 500. —In, designing a polyphase installation, what 
circumstances would guide you in selecting the number of 
phases and the frequency to be adopted ? 

Best Answer to No. 300 (awarded 10s.).—In designing a 
polyphase installation the first consideration would be 
which system is easiest to work combined with cheapness 


THE ELECTRICAL ENGINEER, SEPTEMBER 7, 1900. 


358 


Another consideration is whether the system is for a 
combined motor and lighting load, and it is safe to 
assume the load of the combined nature is meant in 
the question. The two-phase system is the simplest 
system to work motors and lights off the same mains. 
With three-phase working the uneven loading of the 
circuits is objectionable, and not only have the circuits 
to be balanced in tho threo branches, but the kind cf 
load must bo similar—it will not do to bave an inductive 
load on ono branch and non-inductive loads on the others. 
Another advantage in favour of two-phase working is the 
fact that two circuits of the two-phase system may be 
electrically disconnected, eithor always or during tests. 
This facilitates detection of troubles and gives greater 
security. Prof. Forbes prefers this two-phase system to 
the three-phase, especially where no earth return can be 
used. The three-phase system uses only three-quarters 
the copper in line wire, but this is counterbalanced by 
the complications used with this syatem. In conclusion, 
the merits as to which is the best system is open to 
argument, some favouring one system and some the other. 

In selecting the frequency to be used when power only 
is required, a low frequency is adopted, but for lights a 
higher frequency is used, as a lower frequency would 
introduce complications into the lighting circuits too costly 
to justify this low frequency. On power circuits a high 
frequency means trouble with generators, motors, and the 
line. The frequency for lighting in England is from 80 
to 100; power at Niagara, 25; power in Europo, 40 to 60. 
At 50 the fluttering of enclosed arcs is inappreciable at a 
few yards when arc is enclosed in an opalescent globe. A 
frequency of 60 will be found the best to adopt.—F. M. M. 


Answer to No. 300 — 55.).—In selecting the 
number of phases in a polyphase installation, Prof. Forbes 
strongly advocates a two-phased system with the middle 
earthed, as having the advantage that the two circuits may 
be electrically disconnected either always or else during 
tests. If any consumer's plant uses only da ^ie 
two-phase or three-phase mesh must be used. hree- 
phase mesh subjects the transformers to 17 times the 
electric pressure experienced by threo-phase star or two- 
hase, each earthed at the centre of the electric system. 

he chief circumstances for consideration are: Is the 
installation for transmission ons, or for both transmission 
and distribution ? Is the installation for purposes of light 
or power, or both? The same consideration should act as a 
guide in selecting frequency. The present tendency seems 
to point to a standard of 50 periods.—A. S. 


COMPANIES’ MEETINGS AND REPORTS, 


CHLORIDE ELECTRICAL STORAGE SYNDICATE. 


The annual general meeting of the shareholders of the Chloride 
Electrical Storage Syndicate, Limited, was held at the works and 
registered office, Clifton Junction, near Manchester, on Tuesday, 
the 28th ult., the chairman of the Company (Mr. F. H. Bowman) 
presiding. 

The direetore, in their report for the year ending June 30, 1900, 
stated that during the year the business of the Syndicate had 
continued to incresse in a very satisfactory manner, the amount 
of orders received and goods manufactured being considerably 
greater than in any previous year. The capability of production 
ab the works had been taxed to the utmost to meet the demand, 
and a large volume of orders had either gone by the Syndicate or 
been refused by it owing to its inability to execute them within a 
reasonable period. To meet the continually increasing demand 
considerable extension of the works and plant was becoming an 
imperative necessity, as aleo additional working capital. Nego- 
tiations had been entered upon for acquiring additional land 
adjoining the Syndicate’s works, The balance-sheet showed that 
the profits for the year, after providing for debenture interest, 
amounted to £8,649, 152. 5d., which the directors considered 
eatisfactory, when the large increase in the cosb of raw material 
and the conditions of production which have obtained during 
the year under review were taken into consideration. These, 
together with the execution of contracts arranged in 1897 and 
1898 previous to the advance in prices, have seriously militated 
against the year’s profit. Alter writing off from several accounts 
£4 391, 28. Id. (an amount which the directors thought necessary) 
there remained a balance of £4,258, 13a. 4d., to which was added 
£7,026. 10a. 6d. brought forward from last year, making £11,285, 
9s. 9d. The directors proposed to carry forward the balance, oub 
of which a dividend might be peid at their discretion. The 


retiring director under the articles of association was Mr. John: 
RETE Baker, and the auditors Messrs, Parkinson, Mather, 
and Co. 

The report and accounts were received and adopted, and the 
retiring director (Mr. J. S. Baker) and the auditors re-elected. 
Votes of thanks were passed to the chairman and directors and 
5 to Mr. Grindle (the general manager), the secretary, and the 
staff. 


MARCONI’S WIRELESS TELEGRAPH. 


Aba meeting of Marconi's Wireless Telegraph Company, held 
on Wednesday at tho offices, Finch-lane, to enable the directors to 
announce an issue of 25 000 new shares of £3 each, a rosy picture 
of the progress of the new invention was presented by the chair- 
man, Major Flood Page. A provisional agreement had been 
entered into with a firm of brokers, who would guarantee 12,500 of 
those shares ab £3 each, and take at that price such of them as 
were nob applied for, in consideration of a commiesion of 5s. per 
share on the 12 500 shares and their having a call at £3. 103, up to 
March 31, 1901, on such of the remaining 12,500 as should not be 
taken up by the shareholders. That was a bona fide offer from a 
firm of considerable position, and showed the estimate they put on 
the value of those £1 shares. 

Arrangements have been mado with the Admiralty for the 
Company to fib 28 ships and four land stations with the new 
system. A naval officer has been experimenting, but could nob 
geb beyond what the chairman described as the comparative 
failure" of speaking across 25 miles, while the Company is to 
provide inctruments capable of communicating ab 90 miles. 

We tak; the above from the Daily News, to whose representa- 
tive, ib is s-ated, Signor Marconi confided that he regards 150 miles 
as already well within tho range of his instruments, and is about 
to carry oub experiments over 200 miles. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN, 


Liacoln.—The Town Council invite tenders for wattmeters and 
demand meters. "Tenders by Sept. 14. 

Hamburg.—T wo 30-ton electric cranes arerequired. Enquiries 
may be made a5 the Town Hall. Tenders by Sept. 10. 

Hampstead.—The Vestry invite tenders for various plant for 
their central station, Lithos-road, Finchley-road. Tenders by 
Sept. 27. 

Piatra Neamtz (Roumania).— The Municipality invite tenders 
for the lighting of the town by electricity for 30 years by Nov. 2 
(concession). 

Plumstead.—The Vestry invite tenders for the supply and 
erection of various plant and machinery for electricity works. 
Tenders by Sept. 19. 

Perth.—The Commissioners invite tenders for meters (direct- 
current) and cut-oute, Tenders by Sept. 15. Details in our 
advertisement columns. 

Nottingham.—The City Council invites tenders for the con. 
struction and erection of a new power station at Sb. Ann's Well- 
road. Tenders by Sept. 21. 

Philippopolis (Bulgaria). —The Town Council invite tenders for 
erection and working of electric lighting and working of tramways. 
Tenders by Nov. 4 (concession). 

Oldham.—The Electric Light Committee invite tendera for the 
supply. delivery, and erection of boilera. Tenders by Sept. 11, 
Full details in our advertisement columna. 

Nelson.—The Corporation invite tenders for the supply of a 
200-kw. steam dynamo for their electricity works. Tenders by 


Sept. 8. Details in our advertisement columns. 


Southampton. — The Harbour Board invite tenders from crane 
builders for one 30cwt. portable electric wharf crane. Tenders by 
Sept. 10.  Detaila in our advertisement columns. 

Hammersmith.—The Vestry invite tenders for two single-phase 
alternate.current motors, coupled to two centrifugal pumps, with 
accessories. Tenders by Sept. 12. Faull details in our advertise- 
ment columns. 

Horton (Surrey).—The Asylums Committe» of the London 
Jounty Council invite tenders for the installation of boilers, 
engines, dynamos, etc., ab the Horton Estate, Epsom, Surrey. 
Tenders by Sept. 22. 

Christiania (Norway).—-Tenders are invited for 100 Morse 
apparatus, 100 Morse keys, 100 galvanometers, and 100 lightning 
conductors. Tenders to the Telegraph Department, Jernbane- 
tor vob 8/9, by Sept. 12. 

Hull.— Tho Electric Lighting Committee invite tenders for 
steam and water pipes, feed pump, water softener, etc., ab their 
Sculcoates-lane generating station. "Tenders by Sept. 27. Full 
details in our advertisement columna. 

Southampton.—Tho Guardians invite tenders for the erection 
and completion of electrical plant and installation for the lighting 
of the new workhouse infirmary, Shirley Warren. "Tenders by 
Sept. 11. Details in our advertisement columns. 

Tunbridge Wells.—The Corporation invite tenders for the 
supply and delivery of high and low tension cables, Specification 
and fall articulars can be obtained from Mr. Horace Boot, 
borough electrical engineer. Tenders by Sept. 20. 
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| Preston.—The Guardians invite tenders for an electric lighb 
installation at Fulwood Workhoure, near Preston. Tenders by 
Sept. 10. Details in our advertisement columns. 


Wrexham.— Tenders aro invited for tbroo electric motors and 
all acceesoriea, working ab 500 volta, to drive centrifugal pumps. 
Also ono dynamo, capablo of supplying onergy for the above motore, 
together or tingly. Details in our advertisement columns. 

Greenock.— The Police Board invite tenders for traction plant 
as follows: water-tube boilers, two steam dynamos (high-speed 
enclosed engines), boosters, switchboard, steam and exbauet piper, 
etc. Tenders by Sept. 19. Details in our advertisement columns, 

Poplar. —The Managers of the Poplar and Stepney Sick Asylum 
District invite tenders from firms willing to perform sundry work 
in connection with the new telephonic installation at the eick 
a»ylum, Tenders by Sept. 10.  Dotai's in our advertisement 
columns. 

Manchester.— Tho Tramways Committee invite tenders for the 
supply of two steel boilers for heating purposes, cast-iron pipes, 
etc.; rubber rings, bolta and nuts, ateel stanchions, etc.; 100 car 
trne ke, Tenders by 18:h inst. Details in our advertisement 
columns. 

Croydon.— The Town Council invite tenders for the construc- 
tion of an underground electricity aub-station ab Parchmore-road, 
Thornton Heath. Plans. etc., may be obtained ab the Borough 
Electrical Engineer's Office, Factory-lane, Croydon. Tenders by 
8th insb. 

Haokney.—The Electric Lighting Committee invite tenders for 
condensing plant, cooling apparatus, pipework and valves, feed 
pumps, switchboard and boosters, public arc lamps. meters, 
travelling crane, and workshop equipment. Tenders by Sept. 12 
Full particulars in our advertisement columns. 

Walthamstow.—Tho Council invite tenders for tho supply, 
delivery, and erection of electric lighting planb and apparatus, 
consisting of gas plant, gas engines, dynamos, switchboard, 
booster, balancer, and measuring instruments. Tenders by 
Sept. 25. Details in our advertisement columns. 


Dandalk —Tenders are invited by the Urban District Council 
for a tranefer of their electric lighting order for the purpose of 
supplying electricity for public and private lighting and energy 
for manufacturing purposes within the urban district cf Dandalk. 
Tenders by Sept. 18. Details in out advertisement columns. 


Eistbourne.—' Tbe Corporation invite tenders for the supply 
and erection of a water-tube boiler, with fittings, feed pump, eto, 
& 400-kw. steam alternator, with exciter (vertical enclo bigh- 
speed engine), and main switchboard and connections. Tenders 
by O:t. 4. Particulars appear in our advertisement columne. 


London, E.C.—The Commissioners of H.M. Works and Pablic 
Buildings invite tenders for the enlargement of Block E of the 
telegraph factory ab Mount Pleasant, E. C. Drawings, specifica- 
tion, and a copy of the conditions and form of contract may be 
seon on application to Mr. J. Wager, ab H. M. Office of Works, 
etc. "Tenders by Sept. 18. 

Middleton and Castleton (Lanes.).— The British Electric 
Traction Company invite tenders for the construction of light 
railways in Middleton and Castleton, near Manchester (length in 
all aboub seven milee). Drawings may be seen ab the cffices of 
the Engineer to the Company, Lennox House, Norfolk-sbtreet, 
Strand, Tenders by 15th inet. 

Salford.—Tenders are invited for tho supply and delivery cf the 
following materials for the ensuing 12 months: high and low 
teneion single and concentric cables, and house fuse.boxes, metors, 
and meter boarde. Full particulars from Mr. F. A. Wilkinson, 
borough electrical engineer (pro tem.), Electricity Wo:ks, Walocss- 
road, Salford. "Tenders by Sept. 10. 

London. 8.W.—The London County Council invite tenders for 
the supply witbin 12 weeks of the order being given of tbe mains 
required in connection with the electric light installation for the 
Victoria embankment and Westminster Bridge. Particulars may 
be obtained at the Eogineer's Department, County Hall, Spring- 
gardens, S. W. Tenders by 24th inst. 

Sunderland. —The Corporation invite tendera for the supply of 
(A) triple- expansion, high-speed, direct. current steam dynamos ; 
(B) Lancashire boilers ; (C) feed pumpe. The eeveralspecitications 
and forms of tender can be obtained on application to the borough 
eloctrical engineer, Mr. J. F. C. Snell, A. M. I. C. E, Dunning- 
street. Sunderland. Tenders by 21-t inet. 

Aberdeen.— The E'ectric Lighting Committee invito tenders for 
eupply of (1) two 200-kw. direct-coupled continuous-current gene- 
ratore and one 120-kw. balancing rob; (9) one 420-kw. dircct- 
coupled continuous.current generator. Specification and form of 
tender can be obtained from Mr. J. Alex. Bell, city electrical 
engineer, Cotton-streeb, Aberdeen. Tenders by Sept. 29. 

Dublin.— The Electric Lighting Committee of the Corporaticn 
invite tenders for the supply and laying of electricity supply 
mains and accessories Specifications and form of tender may be 
inspected at the offico of tho city engineer, Mr. Spencer Harty, 
M I. C. E., City Hall, Dublin, and at the offices of Mr. R. Hammond, 
consulting engineer to the Corporation, 64, Victoria-street, S. W. 
Tenders by Oct. 4. 

Mexborough —Tho Council invite tenders for the supply and 
erection of a Lancashire boiler; two 50 kw. steam dynamos, 
balancer and boosters, feed-water heater, and feed pump; switch- 
board and connections ; storage battery ; maine; a five.ton band 
travelling crane ; and for adapting public street lampe from gas 


to incandescent electric. Tenders by Sept. 15. Details in our 
advertisement columns. 


Blackpool —The Tramway Committoe invite tenders for the 
construction of a single and double line of tramways in Waterloo- 
road, Whitegate.drive, Raikes-road, Church.street, Abingdon- 
etreet, Talbot-road, and Central drivo. The respective lengthe 
will be about one mile einyle and 24 miles doublo Tre contract 
will include the laying cf 1a'ls, pointe, otc, excavating, con- 
eret ing. paving, etc. Tho Corporation will provilo all the 
materiale. D-awings may bo fcon and epeeifieations and bills of 
quantities obtainod on application to Mr. J. Wolstenholme, 
borough engineer, Town Hall, B'ackpool. Ter.ders by 17th ioet. | 


RESULTS OF TENDERS. 


Salford.—The E'ectrici!'y Committee have derided to recom- 
mend the acceptance of the tender of Ileesre. W. T. Gover and 
Co., ad £159 618, for cables, otc. 

Sydney.—Tho Railway Commisrioners have p'acod with the 
Edward P. Allis Company a contract to furnieh the engines for 
the Sydney tramways exteneiona. 

Edinburgh.—The contract for an automatic coal-bandling 
machine for the city electric light worka has been placed with 
the New Conveyor Company, Smethwick, Birmingham. 

Acorington.—Tho Corporation have accepted the tender of 
Meeers. Maund and Leed, 120, Lord-street, Southport, for tho 
wiring of their electricity works, Argyle-etreot, at £215. 

Aberdeen. —The following tenders are recommended for accept- . 
ance: A. Spark, Aberdeen, house main fuse boxes; Ferranti, 
Limited, meters ; British Insulated Wire Company, cables. 


Blackpool. —The Hart Accumulator Company, Marehgate-lane. 
Stratford, havo secured the contract for tbe supply of storage 
batteries required by the Corporation for the exteneion of their 
tramway system. 

Kochdale.—' Tho General Purposes Committee have accepted 
the tender cf Mr. C. L Adameon, 116, Yorkshire. street, for tbo 
wirings and fittings required in connection with the electric 
lighting of the town hall. 

Melbourne.—\V. T. Henley’s Telegraph Works Compary, 
Limited, have obtained an order from the Government for the 
supply of three miles of lead covered, dry-core, paper-ineulated, 
26-pair telephone cable at £705. 

Cardiff — The Electric Committee have received, amongst others, 
the following tenders for steam pipes, beater, and pump for the 
works in Eldon- road: Meears. Danke, £2 500; Mesars. Lace and 
Son, Cardiff £1.379° ; Brit ieh Insulated Wire Company, for street 
cable.“ *Recommended for acceptance. 

Bradford.—The Guardians have accepted the following tenders 
for lighting the workhouse: No. 1 eection, C. A. Parsons and Co., 
£900 ; (3) Electrical Power Storage Company, £1,025; (4) G. A. 
S:einthal, £308; (5) G. F. Cook and Co., £613; for steam 
separator and steam trap, C. A. Parsons and Co., £20. 

Leeds —Tbe Guardians have accepted the tender of Mr. Albert 
Dickinson, Upper Mill hill, Leede, ad £219, 103., for tbe installa- 
tion of electric light to the Poor-Law Offices, East-parade, Leeds. 
Mesere. Clayton, Sons and Co, Limited, Leeds, have recured a 
contract for four Lancashire steel boilers for the generating station 
at Crown Point. 


Newoastle.— The Tramway Committee have accepted the 
following tendere : Mr. J. J. Robson, of Newcastle, for the new 
extension of the electric tramways in the west end of the city, for 
£26 505 ; Mr. Nuttall, of Manchester, for tho east end of the city, 
for £26,072; and Mesers. Mather and Platt, extra pumping plant 
for the power station, £1,470. 


Warrington.— The Museum, Library, Arts and Technical 
Instruction Committee have accepted the tenders of the National 
Electric Wiring Company for installation of electric light in the 
mureum ard library at a cosb of £153. 44. Id., and of the 
Warrington and District Electric Light and Power Company for 
rem of electric lighb ab the school of art ab a cosb of 

53. 10». 61. 


London, 8 W.—The following tendera havo been received for 


wiring the Town Hall, Walbam Green, for the electric light, for 
the Vestry of Fulham : 


C Cooper and g eso ane Tm £495 10 0 
Conecntric ard Goneral Contract Company ............... . 637 0 0 
National Klecti io Witing Company y . ã 649 0 0 
Q. E. Tay lor and oo. e 2 2 . ẽ 4 071 10 0 
F. Troy and Co.. . F ... 695 0 0 
T. L. Hellyar ......... CCC 725 4 0 
D. Hulett aud ((o ——— — 750 0 0 
J. Bolding and Son, Limited ..... r Ut d ubs. .. 89910 0 
W. Deuglas and Sors . .. â. ... 2,249 6 0 


Cleethorpes.— The Great Grimsby Tramways Compauy havo 
received the following tenders in connection with the oreet ion of 
electric power station, chimney shaft, car-sheds, workshops, etc., 
in Pelbam road : 

Power station, 


Theinyson and Ss . ẽ . TUE RT CTI 
Frere dl 9090 
Ilcwins and Goodhand . 2 2 2 esses 7,500 
H. Marrow p . 37 ens, 6,522 
Wilkinson and Houghton, Grimsby (accepted) )) . 6.510 
Depot. 
Thompson and Sens . . . . . .. à. 6 059 
e, ³•¹i¹AàAàAA yt Sia VEN VERE RUE ons .. 5 845 
Hewins and Gcodh and . . 0,440 
F ³⅛V— uhu ees Paese gue vea es» 4,951 


Wilkinson and Houghton (accepted) ... soso 
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Limerick.—The following are the lowest tenders received by 
the Borough Council in connection with tho proposed electric 
nstallation for the city: plant, the Alliance Company, £12,157 ; 
lamps, the Schuckert Company, £355; cables, the Western Electric 
Company, £4 285. 4°. 81.—total, £16,797. 10. 81. If the Cor- 
poration decided to &c:ep5 one contractor for the whole work, 
Mesers. Porte ani Sykes offer to d» id a» £17,000; Mesers. 
S and Sykcs offer to supply Schuckert lamps and Glover'a 
cables. 


BUSINESS NOTES. 


TRACTION. 


Great Orme's Head —A new mountain tramway to the summib 
of the Great Orme’s Head has been sanctioned, and will be com- 
menced almost immediately. 


Leeds,—The Town Council on Wednesday decided to apply for 
parliamentary powers to construcb several branch tramways as 
auxiliary lines to relieve the congestion in Boar lane. 


- Crewe.—The Council have endorsed the recommondation of the 
Electric Light Committee to go in for & scheme of electric tram- 
ways, to be worked in connection with the electric lighting station. 


" Halifax. — The Tramways Committee bave received letters from 
the Queensbury and Shelf Districo Councils urging them to carry 
out the exbension of tramwaya to their reepoctive places ad tho 
very earliest opportunity.“ 

Bradferd.—Tho new electric tramway along Thornton-road 
and Listerhills to Lidgeb Green hae been inepected by Me. A. P. 
Trotter, of the Board of Trade, and ia now open for traffic. This 
adds another 14 miles to the Co-poration's system. 

Wrexham.—The transfer of the property of tho old Wrexham 
tramway company to the new company bas taken place logally 
and effsctively as from Aug. 8. The new company have taken 
over everything that belonged to the old company. 

Aberdcen.—The Tramways Committee have been asked to 
report as to the ad vis ability of applying for authority in the next 
cession of Parliament to conetruct a tramway (double line) com- 
mencing at Maiket.atreeb and terminating in Poynernook-road. 


Nottisgham.—\Vo understand that it is confidently hoped by 
the officials responsible for the tramways now under construction 
that a starb will be made some time during October, aithou zh 
greab difficulty is being experienced in obtaining the necessary 
materials. 


Hall.—William Leng, a young man, pleaded guilty at Hull to 
embezz'ing ld. while acting as a conductor on one of the electric 
trams of the city. He was eenb to gaol for two months, with hard 
labour. On the same day eix months was motel oub to a clerk 
convicted of embezzling £6 000. : 

Army Motorcars. —Erperimepts will be made during the 
autumn manceavres of the French army with a view of substi- 
tating mechanical for animal traction. By using motorcars ib is 
expected that the transport will be much more rapid, while the 
forage problem will also be solved. 

Newoastle.—As about 115 cars will be required to work the 
tramways, and 100 cara have been purchaeoi already, the Tram- 
ways Committee on Tuesday agreed to purchase 35 more, so thao 
there will be 20 additional cars for use during the midsummer 
holidays and on other special occasions. 

. Accidents.—Anotbor alarming accident occurred in Paris last 
Sunday between an electric and a horee-drawn car. Three people 
were £0 seriously irj red that they were removed to the Hospital 
Saint Louis, This makes the eighth tram or automobile accident 


during the pasb week, causing four deaths with injuries of more or 


less gravity. 

Preston.—The Mayor, Aldermen Davies, Walmeley, and 
Pearson, Councillors T. Dewhurst, Copland, Margerison, Green- 
wood, Hamilton, Andrew, Hubberstey, and J. Foeter have been 
appointed a special committee to consider the best way of giving 
effect to the powers as to tramways given by the Preston Corpora- 
tion Act, 1900. They have been authorised to obtain the advice 
of such electrical or other engineer as they deem necerrary, 

Tramway Provisional Ordors.—The Board of Trade has issued 
its report on proceedings under the Tramways Act. Daring the 
session of 1900 there were 36 applications for provisional orders 
under the Tramways Act—the largeet number since 1881—and of 
these no fewer than 11 were from Lancaehire. The aggregate 
leogth of the propoeed lines was 59 miles of double line and 
99 miles of single line, the estimated cost of construction amounb- 
ing to £1 626 307. ; 

Croydon Tramways Co.—Ab the ordinary balf-yearly meeting 
of this Company, held on the 3rd ineb. ab Winchester House, Mr. 
T. K. Freeman presiding, ib was resolved thab, pursuant to the 
provisions of the Croydon Tramways and Improvements Act, 
1900, tho Company be wound up voluntarily. A resolution was 
aleo paesed appointing Messrs, T. K. Freeman, W. Langley-Smith, 
W. P. Paige, and W. Feast as liquidators of the Company at a 
remuneration of £400. 

Beddgelert Light Railway.—Ab a special meeting of tho 
Portmadoc Urban District Council on Friday last Mr. Bennett, 
of Messrs, Bennett and Ward Thomas, consulting electrical engi- 
neers to a Manchester syndicate which intends applyiog for a 
light railway order for a line from Portmadoc to Beddgelert, 
attended in regard to the enquiry made whether the Council would 


entertain the question and, further, sup 
applying for an electric light provisional order for the town. 


rt the syndicate in 
Replying to a member, Mr. Bennett said that at Pwliheli the 


syndicato had come to terms with the Corporation to supply public 


lighting ab 4d. per unit and private lighting at 61. per unit. The 
Council decided - nob to pags any resolution at present, bub they 
are in favour of the prcj:ct. 

Lettor-Boxes in Tramcars.—The Brad/ord Observer saya: *'In 
largo towns which have adop‘od the tramways system the placing 
of lettcr-boxes in tho care confers a groat boon to the inhabitants 
of the out-diatricts; yeb the innovation, as inevitable as it is 
useful, is not taken kindly to by the Post Office authorities, Why 
this should be the csse is not quite clear. At Halifax the Tram- 
ways Committee suggested it to the local postal authorities, but 
after a long delay tbe belated reply was that the privilege ' could 
not be recommended.“ Tbo municipality has offered to bear the 
cos) of providing boxes. etc , so that there will be no expenses 
incurred by the Post Office. Now that the tramways extend 
several miles from the centre of the town, the inhabitants, say, of 
the remoter parts of Ovenden might easily have extended to them 
postal facilities greater than those hitherto enjoyed. Of course, 
collections need not be made at the end of every journey, except 
ab nights, when the provincial dispatches could be met, The 
suggested innovation is bound to come.” 

Liver pool.—A new line serving the residential country district 
of Seaforth, Waterloo, Crosby, and Blundelleands was opened for 
treffis on Saturday. The new line is botween two and three 
miles in length; ib has been provided by the Liverpool Overhead 
Rulway Company, and forms a continuation of their railway, 
which, extending frcm the Dingle to Seaforth, skirts the docks 
throughout its entire course of seven miles. The Tramways 
Committee recommend thao Mr. P. M'Cullough, works super. 
intendent and general aeristant, ab £369 per annum. be appointed 
assistant mansger of the tramways ad a salary of £500 per annum. 
The Tramways Committee were authorised on Monday to pur- 
chase from Messre. Di. k, Kerr, and Co. an additional 100 cars of a 
eimilar type to those at present being supplied undor their exist- 
ing contract, and ab the price spocified therein. Authority has 
also been given to the Tramways Committee to construct for 
electric traction certain lines mentioned in a report submitted 
from the city engineer and city electrical engineer to the com- 
mittee on Aug. 5 ab an eetimated cost, inclading overhead elec- 
trical equipment, of £23 167. ; 

Lianelly.—Ib has already been announced that the Lianelly 
Urban District Council has made arrangements with the British 
Ineulated Wire Company to light. the town with electricity and 
to provide electric traction, The Sowth Wales Daily News states 
that an obstacle in the way of the project being speedily carried 
out has been removed. Mr. Solomon Andrews, of Cardiff, had 
an agreement with the Llanelly Tramways Company which 
entitled him to the use of the tramlines until next year, 
but negotiations have been carried on for some time with the 
view of inducing him to surrender the lease, Mr. Solomon 
Andrews visited Llanelly on Friday last and attended a meeting 
of the Llanelly Tramways Company ab their offices in Stepney- 
street. As a result of the interview Mr. Andrews has agreed, on 
certain conditions, to give up his right over the lines on Sept. 29, 
and arrangements were aleo made by which his brother, Mr. James 
Andrewe, of L'anelly, who works che tramcars, shall relinquish 
control of the cars, stab!es, etc., to the British Insulated Wire 
Company after that date. The road is now clear for the company 
to proceed with the project, as it is nob anticipated that tbere will 
be any objection to their application to the Ligtt Railway Com- 
missionere, which will be heard in October next, to construct lines 
to the various villages around Llanelly. 

North Durham. —The Bill for the construction of the Houghton 
aud Sunderland lino of tramways, which recently received the 
Royal assent, has received the sanction of the various Councils in 
the district—viz., the County Council of Darbam, the Houghton- 
le-Spring and Hetton-le-Hole Urban District Councils, the Sunder- 
land, Houghton-le-Spring, and Easington Rural District Councils, 
and the various parish councils. It is proposed to commence with 
the works during the current year. The overhead trolley system 
has been elected. Goode will be carried. The main line will start 
at Grangetown, Sunderland, and pass through Ryhope, Ryhope 
Colliery, Tunstall, New Silksworth, Easb Herrington, New Herring- 
ton, Philadelphia, Newbottle, Houghton-le-Spring, Hetton-le Hole, 
Easington Lane, on to Eatington, and there will be branch lines 
from New Silksworth to Sunderland near Low Barnes, from New 
Herrington and Philadelphia to Penshaw Si‘ation, and from 
Houghton-le Spring to Fence Houses, a total length of about 
20 miles. The engineers for the schemes aro Meesre. D. Balfour 
and Son, civil engineers, and Meesra. Handcock and Dykes, elec- 
trical engineers, both of Newcastle-on-Tyne and London. Major 
Tulloch, C.B., R. E, late chief engineer of the Local Government 
Board, is chairman of the United Kingdom Tramways, Light 
Railway, and Elcctrical Syndicate, the promoters of the echeme. 

Blackpool.—The Gazetle and News has the following comment 
upon the breakdown in connection with the electrical tramway 
system last week: Tho machinery ab presenb in use is only 
calculated to generato the electricity required by 18 cars, but 
since the Claremont Park extension was opened ib has been called 
upon to provide the motive power for 25 cars, and has therefore 
been greatly overloaded. New machinery to relieve this dangerous 
preesure has been on order for many months, but ib has been found 
impossible to obtain delivery from the makers. The result was 
that on Tuesday night one of the 100-horse turbines broke down 
under the strain, and the tramway traffic on tne promenade was 


altogether disorganised. Mr. R. C. Quin acted promptly in the 
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emergency, and as quickly as poesible made arrangements with 
Mr, Cameron, manager of the Blackpool and Fleetwood Tramroad 
Company, for the neceesary supply. The Fleetwood Company 
has fortunately some reserve plant which they were able to 
place at tho dis of the It was arranged that 
the whole of the electricity had i on the promenade line 
from the Gynn as far as the cen pier should be eupplied from 
the Fleetwood Company's worke, while the other 100 h p turbine 
at the Corporation works would provide for the supply from the 
central pier southwards. In the meantime, Mr. Quin is hurry ing 
forward the repairs to the broken-down turbine, and hopes to have 
it working sgain within a day or two. The electric lighting plant 
is also running a5 ite top load just now. There was a greater 
demand for electricity on Saturday pight than had ever previously 
been experienced at the local works. and every care is neceesary 
on the part of Mr. Quin ard his etaff to keep the supply «qual to 
the demand. In connection with this department, also, additional 
machinery bas been on order for some time, but all tho leading 
engineciiog firms are so congeeted with work that it is impossible 
to obtain delivery without long delay. However, there will be 
considerablo extensions all round during the winter, and by 
another eeason arrives ib is understood thab both tramway and 
electric lighting departments will be fully prepared for all 
emergencies." 


LIGHTING AND GENERAL, 


Watford.—Mr. D. Smith has been appointed assistant electrical 
engineer. 

Shrewabury.— There is to be an extension of electrically light- 
ing the public streete. 

Dewabury.—The voltage has been changed from 220 to 440 
volte throughout the whole district. 

Lurgan.—Tho Council are mariog enquiries as to the probable 
cosb of lighting the town by olectricity. 

Crewo.—Another £10,000 will ehortly be spent for the purpose 
of extending the public electric lighting. 

Bradford.—Sanction has been obtained to a loan of £6,500 for 
the cost of electric lighting works at the workhouse. 

Hawick.—An electric lighting company had secured a eite in 
the town, and they expect to supply current before next July. 

Birkenhead —The expediency of reducing the charge for the 
uze of electrical energy to 4d. per unit is under consideration. 

Barnet.—The North Metropolitan Power Distribution Company 
started the electric lighting of tho streets on Saturday last. 

Stanley.—A special meeting will be held on Oct. 4 to consider 
the proposed application for a provisional order for electric 
lighting. 

Halifax —The Electricity Committee have decided to lay an 
eer GoD main along Skircoat-road and Hudderefield road ab a cost 

900. 

Wiehlew.— The Urban District Council are taking steps to 
ascertain the feasibility and probable cosd of supplying the town 
with electric light. | 

Wigan.—The work at the generating station and that of the 
tramways in general is progressing very rapidly, and tho supply 
of current will be commenced shortly. 

St. Panoras.—I> is proposed that Mesers. S. Small and 
C. Williams be reappointed members of the Electricity and 
Public Lighting Committee of the Vestry. 

Ripon.—The City Council intend to apply for an electric 
lighting provisional order, and Meesre. G. Harrison and Co., of 
Ure Bank, have been appointed consulting engineers. 

Calverley. —The District Council have agreed to receive a repre- 
sentative of the North British Electricity Supply Company as to 
their proposal to supply the district with electric power. 

Long Eaton.—The Urban District Council have decided to visit 
Northwich to inspect the Mond system of gas production, with a 
view to providing the power for their electric lighting scheme. 

Warrington,— Mains are to be laid for lighting the infirmary with 
electric light. The price of electricity for motive power has been 
fixed ab 2d. per unib for the first 3,000 unite per quarter, and Id. per 
unib after. 

Alnwiok.—The Urban District Council have decided to consent 
to the application of the Northern Counties Electricity Supply 
Association to ask for a provisional order for the lighting of the 
town by electricity. 

Nowark.—The Electric Light Committee are advertising for a 
site suitable for electric works, It is expected that £17,000 or 
£18,000 will be required for the scheme, and ib will be necessary 
to provide for a loan. 

Iiford — Foundation stones were laid on Saturday of both the 
electric lighting station and the chimney shaft wbich are being 
erected by the Urban District Council for the purpoae of generating 
electricity for lighting and tramways. 

Grantham.—The Telephone Committee are of opinion that a 
municipal telephone system could be successfully worked, and 
have promieed to lay a detailed estimate of the coat of the under- 
taking before tho next meeting of the Town Council. 

Kelso.—At a meeting of Burgh Commissioners on Monday 
communications were submitted from Messrs. Crompton, e'ectrical 
engineers, and from the North British Electric Supply Company, 
who separately made proposals for lighting the town by elec- 


tricity. The Board resolved not to take any steps at prerent in 
the matter. 


Mexboreugh.—The electiic engineer has been instructed to 
make provision for the lighting of the street lampe in the town. 
ship, and to prepare the necessary plans, and to obtain tenders for 
the various works. Application is to be made to the Local 
Government Board for a loan. 

Swansea.—Tbe E'cctiic Lighting Committee have decided to 
recommend Mr. James H. Cawthra, chief aesistart engineer at 
Leede electricity werke, for the position of electrical engineer to 
take charge, under the superintendence cf the coreulting engi- 
neers, of the electric lighting works, at a ealary of £300 a year. 
There were 75 applications for the post. 

Kastbeurno.—A resolution of the Highwsys and Drainage 
Committee recommending this committee to al'ow the erection 
of combined electric light and ventilating columns, in lieu of the 
existing colamos in Wilmington-tquare and Lanadowne-terrace, 
for the purpose of ventilating the sewer on the G:and - parade is 
being considered by the electrical eogiroer. 


Trcdegar.—At the last mecting of the District Council the 
Clerk reported that eeveral valuable concessions had been inserted 
in the Ssuth Wales Electrical Power Distribution Act, 1900, 
Clause 35 enabling tbe Council to exercise an abeolute veto upon 
the company from obtaining any powers within the district for 
the supply of onergy either for light or power. 


St. Paneras —At tho Ss. Pancras Vestry's meeting on Wednee- 
day, Dr. W. Smith, chairman of tbe Electricity Committee, in 
presenting tLo report, which we publieh in another part of this 
issue, explained t the Vestry would hand over to its successors, 
the new borough council, a property worth £300,000, which had 
not, and would not, cost the ratepayers a penny. Had their 
undertaking been a joint-etock concern, it would have paid a 
dividend at the rate of 6 per cent. 

London Gazetto.— Tho last day for receiving proofa in the 
estate of B. Symmons (trading as B Symmons and Co.), 2, North- 
street, Quadrant, Brighton, is Sept. 15. Mr. R. J. Ward, 
chartered accountant, 17, North. streeb, Brighton. is trustee. — An 
application for debtor'e discharge re W. J. S. Green, 45, Birch - 
field-road, Aston, Warwick, will be made on Oct. 11, ab 10.30, at 
the Court House, Corporation.street, Birmingham. — Mesers. 
Harrizon and Brown, electrical engineers and contractors, New- 
castle on-Tyne, have dissolved partnerehip. 


Appointmeats Vacant.— Tho Corporation of Eccles require the 
eervices of a consulting electrical engineer to advise them as to 
tho extension of the existing ele:tric light undertaking, including 
alterations required for the supply of power for tramway traction. 
The Town Council of Penzance haviog obtained an electric light- 
ing order, propose to light the borough with. electricity, and are 
desirous of receiving the names of electrical engineers who are 
prepared to advise them as to the best means of procedure. 
Particulars of theee vacancies will be found in another column. 


Tarb:idge Wells.—At a meeting of the Town Council 
on Wednesday tendere were accepted for the installation of a 
municipal telephone service. The Corporation anticipate being 
able to provide a system which will cost subscribers £2. 102. lees 
than they are paying the National Telephone Company. The 
scheme also provides for a service to the surrounding es. 
The town and district has been canvaseed, and upwards of 300 
subscribers obtained, and it is estimated that the initial cost of 
the installation will be £9,000 and the annual cosb of maintenance 
about £1,000. 


Steck Exchange. — The Stock Exchange Committee has 
appointed Sept. 13 as a special settling day for the Metropolitan 

lectrie Supply Company's further issue of £125,000 34 per 
cent, mortgage debenture stock, and has also ordered the same 
securities to be quoted in tho official list, Applications have been 
made to the committee to appoint a special settling day in and 
to granb a quotation to Eastern Extension, Australasia, and China 
Telegraph Company's further issue of 50,000 shares of £10 each. 
The committee have further been asked to allow the Weetorn 
Telegraph Company’s 4 per cent. debenture stock to be quoted ia 
tho official liat. 

Prico List.— We have received from Mcaara, Ashmore, Benson, 
and Co, Limited, of Stockton-on-Tees, a list of their Invicta 
accumulators for electric ignition purposes. The cells are made 
in two and four volt series, there being three siz»s in each series. 
The cells have capacities ranging from 12 to 40 ampere-hours, and 
the price in the four - volt se1ies varies from £1. 5s, to £2. 10a., and 
in the two volt series from 14s. Gd. to £1. 7e. 6d. The list is 
accompanied by testimonials from a number of ueers of the 
batteries, notably Mr. F. Chanon, who did so well in the Gordon- 
Bennett autocar race. The batteries have the advantage of being 
comparatively very light, and are small enough ab the same time 
to enable an extra set to bo carried even on motor tricycles. 


Lelth.— At Tuesday's monthly meeting of tho Town Council the 
electrical engincer, Mr. J. Gray Scott, submitted an estimate 
showing that the cost of a new feeder to Newhaven-road would 
be £5,375. Interest and sinking fund would amount annually to 
£429, and the revenue would probably be £440 per annum. 
also reported that on account of tho increasing demand upon 
supply mains a new feeder to Bernard.setreob was absolutely 
necessary, ab a cost of £1,217. He hohe A recommended that 
the work be carried out without further delay. A reporb by the 
treasurer of police was also submitted, showing that the capital 
expenditure on the electric lighting undertaking to date was 
£43,011. 1s. 8d., and thatif extension of works were contemplated, 
id would be necessary to get further permission from the Secretary 
for Scotland to borrow. These matters were remitted to the 
Executive Sub-Committee for report, 
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Rotherham. —Ab the monthly meeting of the Town Council on 
Wednesday ib was reported to the Gasworks Committee that the 
work of erection of tho electric light. generating station haa been 
osrried oub expeditiously and in a satisfactory manner during the 
pesb month, 

Chelmsford —The Town Council have decided to increase the 
fines payable by the Chelmsford Electric Lighting Company for 
neglecting, or omitting, to provide the lighting to any of the 
public lam The fine for arc lamps is to be increased from 4i. 
to 6d. per lamp per hour, and for incandescent lamps from Id. to 
ld. per lamp per hour. - 

Hoddesden.— The Urban District Council will at their next meet- 
ing consider a letter from the Middlesex and Herts Electric Lightand 
Power Company stating that they intend to make application by 
memorial to the Board of Trade for a provisional order to authorise 
the company to supply electricity for public and private purposes 
within the ares of the Council. 

'" English Illustrated Magazine "—4A gruesome bub thoroughly 
characteristic Chinese yarn commences the September number, 
and various good short stories follow. The prize of merit for the 
number must be awarded to the very excellent reproductions of 
photographic views of river scenery. The two archæ logical and 

istorical essays which follow are worth preserving. 


Bath.—In consequence of applications received from Sion and 


Lanedown roads, the cable is to be extended ata cost of £370. 
The Council have also agreed to extend the low-tension cables to 


the top of Milee's-buildings, which would cost £45, and to the Sb. 


John's Roman Catholic Church, at a cost of £180, On account of 
the increased cost of fuel, the Council have decided to increase 
the cost 4d. per unit, both for public and private lighting. 

Paris Exhibition Awards.—The Britieh Schuckert Electric 
Company, Limited, was represented ab the Paris Exhibition in the 
following four sections : Section 23, electrical machinery and motors; 
Section 95, electric lighting plant; Section 29, general plant; 
Section 118, electrical apparatus for marine and naval purposes, 
and has been awarded in all four cases the grand prix. The engi- 
neers and representatives of the firm have also received nine gold 
medals and eight silver and bronze medals. 

Newbury.—The Board of Trade have issued a notice to the 
effect that the Newbury electric lighting order expired on 
Aug. 22, The order was obtained by the Corporation eight years 
ago, but was never taken advantage of in the sense of installing 

e electric light in the borough, no doubt owing to the fact that 
the bpm long to the town. Now thab the crder bas expired, 
it will, of course, be open for any electric light company who may 
feel disposed to initiave the necessary steps for setting ap electric 
light works in the town. 

Bangor.—Thes new electric lighting works for Bangor are 
rapidly approaching completion, and ib is expected will be opened 
some time month. The demand for supply is still increasing 
— all anticipation. Over 1,000 lights more than ib was 

culated would be required in three years have already been 
connected. Two engines had originally been arranged for, one 
merely as a stand-by in case of accident to the other, bnt owing to 
the great demand for lights both engines will have to bo kept 
working, and a third ordered tho moment the works are started. 


Gloucester.— Many suggestions have been received with 
to extending the syetem of arc lampe, which, it is stated, the 
committee will acb upon ab the right time. The resident engineer 
(Mr. Bache) has compiled the following figures giving the number 
of lighte supplied : public street-lighting, 730; total number of 
lampe connected, 9,230; lamps now being wired, and for which 
application had been received, 1,900 ; lamps for which preliminary 
applications have been received, 2, 134— total, 14.058. Ib is 
pro that in future the cables should be laid under the 
channelling, instead of picking up the granolithic paving. 

Bolten.—A canvass is being made as to the probable number of 
consumers for electricity in the event of the Tonge Moor-road 
cable being laid. The engineer 's report as to the cost of laying 
the cable for furnishing a supply of electricity to Halliwell Mills 
has been referred to the chairman and vice-chairman. Farther 
requests for tho supply of electricity have been received, and the 
engineer been requested to furnish estimates as to the cost of 
laying the requisite mains, and also ascertain the probable number 
of consumers therefrom. The question of hiring out electric 
motors has been referred to the General Purposes Committee for 


. further consideration. 


Seaham Harbóur.—Ab the last monthly meetiog of the Urban 
District Council a report of the Lighting Committee was adopted, 
stating that notice having been given by the gas company to 
determine the existing contract, the committee recommended that 
& deputation, consisting of Councillors Gibson, Berkeley, and 
` Chilton, should négotiate with the company the terms of a new 
contract, if practicable, on the basis of a change for the whole of 
the Council’s lighting. The clerk was recommended to get informa. 
tion of the cost af electric lighting at places approximate to the 
size of Seaham Harbour, Thirek included, and also to ascertain tho 
position of the Durham Electric Lighting Company. 


Cheitenham.—'The Electrical Engineer reported at the last 
meeting of the oun that all peice 209. ob e and 
ordinary running, progressed satisfactorily during the past 
month. Since his last report more than a dozen customers had 
been added, with the equivalent of about 800 8-c.p, lamps, making 
. the total number of 8-c.p. lamps connected equivalent to about 
24,970. Ashe considered it was useless to wait longer in order 
to include all the works necessary for the traction scheme, he laid 
before the committee a detailed estimate of works to the value of 


light to 242, Shankill-road, and though this is a good 


£6,000, for sanction to borrow which sum he recommended thas 
application should be made to the Local Government Board. 
. Qatalogue. — We have received from the agents, Messrs. J. B. 
Guthrie and Son. on behalf of the Smith’s Injector Company, 
Limited (late Smith and Co.), Station.sbreet, Nottingham, an 
extremely well got.np catalogue descriptive of their various 
manufactures. In the prenos the firm state that since the issue 
of their 1894 cataloguo they have entirely remodelled their patterns, 
and introduced new and special machinery of the most up-to-date 
kind. The fange of the list is a very wide one, and the illus- 
trations are exceptionally good. "They refer to various kinda of 
injectors, water-lifvers, steam jet elevators, valves, gauges, stand. 
pipes, and general steam-boiler fittings. We specially note wheel- 
valves in gunmotal. f | . 
Catalogue.—We have received from Messrs. Brown, Boveri 
and Co., of Baden, Switzerland, a copy of their latest illustrated 
pamphlet.. The pamphlet,. which illustrated in an excep- 
tionally good manner, contains a report on the more impor. 
tanb installations carried out by Mesers. Brown, Boveri, and Co, 
during the last few years. The list of installations includes some 
in moat of the European countries, and also two or three in the 
Transvaal. The work done by this firm was very favourably com- 
mented upon on the recent visit of our Institution of Electrical 
Engineers to Switzerland, and more particularly the work dono 
by them in connection with the Burgdorf-Thun and Stanestad - 


Engelberg rack railways. 


Belfast.—The last report of Mr. M‘Cowen, the engineer, states 
that ab the present time there were over 63,000 lampe in use in, oon · 
nection with the system, and that with the now extensions applied 
for the total namber would be over 73,000. There was also a 
requeet for a considerable amount of power to work electric 
engines. An application has been received for a supply of electrie 
distance 
from the electric mains in the noighbourhood, and it is estimated 
that ib would cost close on £200 to make the connections, the 
Electrical Committee is willing, in view of the importance of the 
thoroughfare, to grant the application, provided they receive ab 
least two obher orders for current from the same neighbourhood. 


Liverpool.—The increased demand for current for the tramways 
has led the Electric Power and Lighting Committee of the Cor- 
poration to make an important recommendation as to the staff of 
the city electrical engineer. Iv recommended the following pro- 
motions be made as from Sept. 1: Mr. A. Clough, works manager, 
with a present salary of £460, increasing to £500, to be assistant 
electrical engineer at a salary of £550, to be increased in 12 months 
to £600; Mr. R. 8. Downe, assistant ongineer, to be first assistant 
engineer at a salary of £320, increasing £40 per annum to £400 
(presenb salary, £250, increasing to £300); Mr. C. H Smith, engi- 
neer’s secretary, office superintendent, at a salary of £150 (present 
ealary, £120); Mr. J. Stirrup, inspector of electric meters, 
su 7. 2110. meter department, at a salary of £180 (present 

Enfield. —At the lasd meeting of the Urban District Council a 
letter was read from Mr. Shelton, as solicitor to the Tottenham 
Districb Council, who wrote: Since meeting the House of 


"Commons, I have made farther enquiries with reference to the 


dd cbe application to Parliament for powers under the Electric 
Lie t Acts, and I am satiefied that ib is mosb desirable that each 
authority should pass resolutions and take such other necessa 
stepe as will put them in a position to apply to the Board of Trado 
for a provisional order. This is the only safe course to adopt, bud 
should it be found, on proceeding with the proposed Bill con- 
ferring powers upon a joint committee of the several urban 
district councils, that the provisional orders are unnecessary, the 
steps for obtaining such orders can then be dropped." Ib was 
decided to consider the subject ab a special meeting. 

Tivoli.—In view of the ninth annive of the opening of the 
Tivoli Variety Theatre on Sept. 4, several alterations have been 
mado in the building whereby additional exite and improved 
ventilation are obtained. The main featare is the execution of 
Mr. Seddon’s scheme for the improvement of the ventilation of the 
lower part of the house. By the construction of an alcove in the 
brand circle saloon, a window opening direct into the open air has 

n gained. This is furnished with ono of the General Electric 
Company's electric fans, which drives the vitiated air outside, 
while on the opposite side another similar fan, connected with an 
air shaft of a diameter of about 18in., and which is carried up as 
high as thé roof, ensures a rapid supply of fresh air. These 
alterations have been carried out under the direction of Mr. Walter 
Emden. The contractors for the structural work were Messrs, 
Howard and Co. 

Saltburn.—The handsome building adjoining the brine baths 
being ereéted by the Cleveland and South Durham Assets Com- 
pan for the production of electricity, is now nearing completion, 

Jables have been laid underground, and the plant and machinery 
will shortly be ready to supply current for lighting and motive 
power. Several houses have a y been wired by the owners ab 
their own. expense, and others are in progress. The National 
Electric Wiring Company have undertaken to instal, free 
of initial cost, complete installations for electric light at 
an additional charge of jd. per unit on the current ocon- 
sumed. This charge will amount in toto to 64d. per unit, and will 
represent on the average about 3 per cent. on tho purchase price 
of the installation. Arrangements are being made by the wiring 
company to open a branch at Saltburn. We learn thab an 
equivalent of over 3,000 8.c.p. lamps has already been installed, 


Gele. Ab a recent special meeting of the Urban District 
Council the question of electric lighting and 100 notification 
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which the Council had received that a syndicate intended to apply 
for a provisional order for Goole was discussed. A resolution was 


carried to the effect that steps be taken at once to obtain a pro- 
visional order, and that the clerk reply to the syndicate that they 
were already applying fer a similar order and would strongly 
op the granting of an order to outsiders. Several councillors 
pointed out that the Council had recently spent and were spend- 

g large sums to geb their roads in order, and it would never do 


to allow an ou company to come and cub up their roads. 


Moreover, the Council bad special facilities of their own in the 


way of cheap gas, for providing electric power and light, and 
they were quite prepared to pub a plant down and supply it to 
all who wanted it, and were not wem to allow any competition 
with their lighting. 

Devenpert.— The report on the streeb-li bting, which was 
adopted by the Borough Council on Thursday lasb week, 
inoludes the following ph: In the undermentioned streets 
in Devonport electric light mains are about to be laid down for 


domestic supply, and we recommend that in those streets electric 
lighting be adopted, and sa t that both are and incandescent 
electric lampe be i arc lampe of bigh candle-power tbo 


installed 

burn from sunsed to 12 o'clock midnight, and from nighb to 
sunrise a pair of 16-c.p. incandescent lampe to be switched on in 
substitution for the arc lamp. The annual cosb of the electric 
lamps, including supply current, cleaning, trimming, carbons, 
renewals, and maintenance, would be about £19 annum for 
each pillar. The streets we recommend should be lighted by elec- 

„St. Aubyn-street 4, Tavistock- 
street 5, Marlborough-street 5, Newpassage-hill 4, William-street 
4, Paradise-road 9—total 41. In each street incandescent lamps 
D ic Rd previously given, as follows: 20, 8, 10, 10, 8, 8, 18— 

9 


tricity are: Fore-street 10 arc lam 


Maslingden.—On Thursday last week the electric light installa- 
tion on the road leading from Irwell Vale to Ewood Bridge was 
formally started in the preeence of the Mayor of Haslingden 
(Alderman Holt), Councillor Baxter (chairman of the Lighting 
Committee), Alderman Law, Alderman Barlow, Councillors Hoyle, 
Haworth, Lord, Whittaker, and Worsley, Alderman Schofield (of 
Rawtenstall, chairman of the Outfall Sewage Board), the town 
clerk (Mr. Walter ie Ph the borough surveyor (Mr. Green), 
the lighting inspector (Mr. Harris), Mr. Tatham (manager of the 
sewage works), and Mr, Garland (representative of the contractors). 
The road is lighted with 13 32-c.p. Edison and Swan lampe, 
attached to wrought-iron brackets supported on wooden pillars. 
The power is obtained from a 100-volb dynamo in the engine- 
house of the sewage worke, the cables being carried in two 
.branches—one towards Irwell Vale and the other towards Ewood 
Bridge. The work has been carried oub by Meears. Garland and 
Co., of Accrington, to specifications prepared by the borough 
engineer, who has also superintended the operations. — 

The Sydenham Explesion.—The following report ap in 
the Daily Telegraph : ** Ab Sydenham, Mr. Howard Williams and 
Mr. Hallett concluded thelr enquiry on behalf of the Board of 
Trade into the boiler explosion at tho works of the Crystal Palace 
Electric Supply Company, Limited, on July 25. Whilst a number 
of men were eng in a building ab the works the boiler burst, 
kiling one man instantaneously, and causing such injuries to 
another that he died in hospital. The commissioners, in giving 
judgment, found thab the explosion was due ip the first place to 
the faulty construction of the boiler, in certain of which cast 
iron bad been used. Messrs. Hornsby and Sons explained that 
ab the time—nine years ago—tlie boiler was constructed by them 
they had in their employ an engineer whom they had afterwards 
dismissed for passing faulty work ; but, mainly, the fault of the 
explosion lay with the Crystal Palace Electric Supply Company. 
The company was ordered to y £100 and coste, and the Eogine 
Boiler Insuranoe Compeny and coste. Messrs, Hornsby and 
Sons were not adjudg liable in coste, as the boiler had been made 
by them so long ago." 

St. Paul's Lightning COonductors.—Tbho system of lightnin 
conductors on Stb. Paul's Cathedral has nndergono a tota 
rearrangement under the direction of Mr. Killingworth Hedges, 
M. I. E. E., and is now complete, The City Press says: The 
electrician states that the old idea that the erection of a 
rod on the higheeb point of a structure protected an area 
it is quite illusory. The safeguarded area was supposed to be the 
space within a circle whose radius was equal to the height of the 
lightning rod. This theory is now discredited, and the cathedral 
has been protected by a system of conductors, perpendicular and 
horizontal, comprising over a mile of cables, to which at various 
prominent points are amis aboub 50 "'aigrettes'—groups of 
solid copper Lice radiating upwards, and effectually connected 
„ab the base with the cables. The old system of joint-making by 
‘junction pieces, or splicing and soldering, has also been aban- 

doned, it having been found that if surfaces were merely 
screwed togother they were apt to oxidise and seb up resistance, 
aud if they were soldered the soldering sooner or later would be 
very likely to become loosened and detached by the natural expan- 
sion and contraction of the metals." | 

Carnarven.— Ab a meeting of the Gwyrfai Rural District 
. Council ab Carnarvon on Saturday last a prolonged discussion took 

place on pro made by Mr. E. W. J. Peterson, of London, to 
construct a light railway in the district and to supply the district 
with electric hting. joint committee representing the Council 
and the Carnarvon Town Council had suggested recommendations 
by which Mr. Peterson was to be authorised, ab his own ex 


pense, 
to apply for the sole power of su ing electricity for lighti 
and o Ein ‘the e d the Gwyrfai Council 


btnin 
roun 


wi 
subject to the detalla being from time to time submitted to the 


District Council for ite approval; and the same applied to the 
proposal for constructing a light railway from Carnarvon along 
the foreshore to Dinas Dinlle ; while in the event of the promoters 
i to obtain an order or, after obtaining an order, to 
oub the work, they were to transfer to the two councils concern 
the benefit of the electric lighting visional order on the pay- 
ment of a share of the coste incu in obtaining the order. Ib 
was announced that the Parish Council of Llanrug had approved 
of the proposals, while that of Llanberis had adjourned coming to 
a decision. A long discussion took place, during which ib was 
stated that if all these schemes were carried out an expenditure of 
about £100,000 would be required. Finally, the recom 
of the joint committee were adopted. 


St. Albans.— The North Metropolitan Electric Power Supply 
Company by their Act of Parliament are authorised to establish a 
generating station for the supply of electricity at Ponder’s End, 
where they have acquired a large site of land near tho Edison and 
Swan Company’s factories. They intend to transmit electricity 
at a high preseure over a large area. . 
through which the trunk mains pass, electrio energy will 
delivered for distribution &t low tension for all purposes of light, 
power, and traction. The company assert that under this com- 
preheneive system of supply, the public will obtain electricity on 
terms far more economical than by isolated systems put down for 
the supply of each town. The company are in communication 
with the Enfield Urban District Council, and are proposing to 
make arrangements with them, under which the necessary pro- 
visional order would be obtained, the supply organised at the 
expense and risk of the company, with porar to the Council at the 
end of a short term to take over the undertaking (so far as Enfield 
is concerned) on terms of an ordinary valuation as a going concern. 
The area which the cree at proposes to cover kes from 
Harpenden on the wesb to tham Cross on the east, and from 
Bedfordshire on the north to the confines of Hendon and Hornsey 
on the south. The scheme is nob likely to clash with the St. 
Albans scheme, as under present conditions the North Metropolitan 
Company may go round St. Albans, bub not within, so far as the 
electric lighting is concerned. 


Aberdeen.—The electric lighting accounts, noted in our last 
issue, as well as the estimates for the current year, were ado 
by the Town Council on Monday. We herewith give in full the 
remarks of the Chairman of the committee, from a report for which 
we are indebted to the Aberdeen Journal: The demand for 
energy has more than doubled iteelf during the year just closed, a 
facb of no slight significance in view of all that has been said 
against it. Io the absence of two complete years’ accounts to 
compare with each other, observations on a few general points 
may be welcome. You will observe that we have. borrowed 
£81,953, being an increase of £15,142 on the year, Of this 
amount we have redeemed, by means of tbe sinking fund, £5,185, 
leaving oni pes POUR ab Mon ie will 5 a 
ear e expenditure on uildings, " 
stood ab £69,713 7s. 7d. From that there has been written off 


£93, 366. 8e. 3d. 5 
1 


balance arising on the seven monthe’ accounts last year, amount ing 
to £203. lls. 4d., leaving a surplus of £2,284. 7a. 7d. Account 
No. 8 furnishes a most interesting statistical comparison of j 
generator and sold from the commeneement of the undertaking. 
his year no fewer than 1,005,505 unite were generated, as 
a Tw 471,905 for the whole of 1898 and 279,953 for seven mon 
of last year. This the unite teken by our public lampe have 
risen to 64,637 unite. Tramway traction appears, of oourse, 
for the first time, with a demand of 131,173 unite. Private 
consumers have called for 650,202 «units, as against 232,172 
for seven months last year, Turning now to the estimate for 
the ourrend year, you will observe what the committee pro- 
pose. We have, if the Irishism be itted, ' lowered 
the price by nob raising it.’  Abeurd although the phrase 
may appear, yet io exactly describes the operation. Daring the 
that is we have paid heavily for coal, and we have 
led to contract this year in at high prices, quite 
sufficient in themselves to justify us in raising our rates for $ 
as Edinburgh did the other day, to the tune of 4d. per of 
Trade unit all round. Instead of doing that, however, the com- 
mittee felt ib better to leb what, in normal conditions, would have 
gone to reduce the rate be used up rather in meeting the enhanced 
cost of materials. Ib will, therefore, be seen that there is a real, 
although nob nominal, reduction for the current ec We are on 
the strain now to meet the demands n us for the coming winber, 
and, as the Conncil know, we aro busily engaged considering plans 
for the best laying-out and equipment of our new station at Dee 
Village, which must be ready to meet the winter's load of next year 
to some extent. We hope to lay these proposals before you on an 
early date, so that not a day may be lost in having operations 
commenced.” The prices for electric current for 
were fixed by the Town Council at the same meeting 
follows: For lighting—for the first hour daily of the maximum 
demand, 6d. ; thereafter, 3d. per Board of Trade unit. For 
motive power—for the first hour daily of the maximum demand, 


the sage ape 
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. 3d. ; thereafter, Id. per Board of Trade unit. These charges are 
the same as were ob last year. Tho Kingseat (Newmachar) 
Asylam will be lighted by electricity, the machinery which will 
pump me water being utilised for the purpose of generating the 
currea 
Shefüeld.—Tho Shefield Daily Telegraph has an account of an 
interview with Alderman Styring, the chairman of the Electric 
‘Light Committee, who made some interesting remarks on the 
present position of affairs, and also on Mr. Fedden’s report. We 
quote as follow: Mr. Fedden says: ‘In Sheffield, very large 
provision must be made for the future, because not only are the 
suburbs extending rapidly (and theee suburbs should be elec. 
sion d lighted), but the central portion of tho city, with ite 
wor 3 and small Powe: users, may be expected 
unp ented demand on the electric supply department as soon 
as you are able to supply electric energy suitable for power, 
heabing, etc., ab a reasonable saree, say lid. to Id. per anit.’ 
If he had to design a new system, he says, he should propoee to 
distribute on the continuous-current system in tho central area, 
although ho would generate and transmit the electrical energy 
from one large power station by polyphase alternating currents to 
different pointe in the city, and there transform it into continuous 
currente by means of rotary converters. As, however, an expensive 
alternating system is already laid down, such a radical change 
is impracticable, and he confines himself to recommending modifi- 
cations in the existing system, which will have the effect of 
bringing ib ap to date. One of his chief suggestions is directed 
to making system more suitable for motive power, and he 
strongly recommends the reduction of the periodicities from 100 
to 50. This lower periodicity is in operation in a number of 
towns, and, he says, ‘another advantage of changing our present 
lant from 100 to 50 periods would be that the plant would then 
be suitable for running in parallel with the large power station 
which Sheffield must shortly possess. I may add that the quality 
of the lighting would nob be prej adicially affected by the change. 
"If you sanction the suggested change,’ the report proceeds, the 
Beta e pn would have to be changed one by one as opportunity 
occu , and, of course, during the change, each particular set 
would be unavailable for service on the load. To enable the 


alteration being carried out ib will be necessary to order two sete 


of plant (alternating 50 period), say each of 1,000 kw., to be 
delivered, if possible, before March, 1901, and when these are 
insballed to gradually transform the present sete seb by seb. 
the present system to 50 periods will 
be about £9,400 (this includes alternators, motors, meters, 
and arc lamps) To carry out the above recommenda- 
tions I estimate the following furthor oxpenditure for 1901: 
additions and alterations in boiler-house, £3,500; 2,000 kw. of 
new plant complete, £22,000; additional feeders, £5,000; con- 
tingencies, say 5 per cent., £1,995—total, £41,895. If these 


sug 

filled up with machinery pub on a footing to give the best possible 
results as a system. The building of a larger station should also 
be taken in hand without delay, so that it may be steadily pro- 
ceeded with concurrently with the above rec mmendations. One 
of the questions which our representativo put to the chairman of 
the Electric Light Committee was, Are the extensions contem- 
plated in order to enable the department to supply more power or 
more light?! Is there a * dara demand for power ab present?’ 
‘No,’ replied Alderman Styring, ‘the present demand for power 
is very little, but we expect it will increase vory largely. 
The first claim is for light. We think the machinery 
we have got in the station will take us comfortably over 
this next busy season—at any rate, we hope to pull through, 
unless anything unforeseen occurs. But we should like to 
have more behind us than we have. Ever since the ander- 
taking came into the possession of the Corporation, ib has been 
perfectly clear that large developments would be necessary. The 
attention of the committee has been devoted first to keeping up 
the supply, and nexb to making provision for future requirements. 
The posi of the matter is a good deal complicated by the fact 
that the subject of electric supply has apparently not yeb assumed 
a final shape. We are also a good deal hampered by having taken 
over a system of supply y established, and to a considerablo 
extend developed. the field had been clear, the problem for 
solution would have been very much simpler and more easily 
tackled. Since Mr. Fedden assumed his duties, he has been 
actively engaged in mastering the details of the system as 
established in Sheffield, and considering the aspects of the case 
with a view to future developments, and his report, presented 
recently to the committee, is the outcome of those delibera- 
tions.’ ‘The new station will not be kept for power purposes 
solely, was the answer to another question. It will have 
to be designed so that it will work in harmony with the present 
station, and sapply both light and power. e Bhould use the 
present station as a central one, and have the machinery coupled 
up with that in the new station, so that assistance could be 
rendered by the latter. Ib is too early yet to s of any proposed 
site for the new station.’ A further enquiry brought from the 
Chairman an answer emphasising the necessity of extensions. 
There is real need for more machinery for producing. electric 

ht,’ he said. d 


The capacity of supply at 5 dung Das 


to make an | 


tions are carried out, the presenb station will be completely. 


to the Paris Exhibition, to examine the most up-to-date machinery 
on view there.” | | 


PROVISIONAL PATENTS, 1900. 


August 27. 

15225. Improvements in electric aro lamps. Hugo Bremer, 
42, neuve Barmen, Germany. (Complete specifica- 
tion, | | 

15227. Improvements in or relating to machinery for the pre- 
duction of electrical energy. Herbert Samuel Elworthy, 
$22, High Holborn, London. 

15246. Improvements in the manufacture of electrically-cor- 
duoting bodies. Eberhard Sander, 18, Buckingham. 
street, Strand, London. M 


Abs 28, 


15265. Ae improved joint-bex for electric cables. Georg 
Alexander Clark, 31, Ann-street, Glasgow. | 

15295. Improvements in systems of electrical distribution. 
| The British Thomson-Houston Company, Limited, 83, 

Cannon.street, London. (Alexander D. Lunt, United 
States.) (Complete specification.) 

15298. Improvements in wireless telegraphy. Charles Edwin 
Wilson, 24, Southampton - buildings, Chanoery-lane, 
London. (Complete specification.) 

Cable-preserving channel for underground cables. 
Conrad Freysag, 11, Kronprinzenetrasse, Bonn.on-Bhine, 
Germany.) (Complete specification.) 

15313. Imprevoments in automotor trolleys for electric cur: ent. 
Pierre Barthélemy Louis Lombard-Gerin, 6, Lord.street, 
Liverpool. (Complete specification. ) ö 

Improvements in apparatus for stopping, starting, and 
reversing olectric motors. William Lloyd Wise, 46, 
Lincoln’s-inn-fields, London. (The Skodawerke Actien- 
Gesellschaft, Austria.) 

Improvements relating to switches and apparatus for 
use in starting, controlling, and reversing electric 
motors. Arthur Henry Adams, 11, Southampton-build- 
inge, Chancery-lane, London. 

AvausT 29. 

15363. Improvements relating to the eleotro-deposition of 
metals upon articles of china, earthenware, and the 
like. George Cooke, Bank- buildings, George-street, 
Sheffield. 

15378. Improvements in means for generating alternatizg 
electric currents. The British Thomson-Houston Com- 
pany, Limited, 83, Cannon-street, London. (Alexander 
D. Lunt, United States.) (Complete specification.) 

Improvements in regulating dynamo-electric machines, 
The British Thomson-Houston Company, Limited, 83, 
Cannon street, London. (Charles P. Steinmetz, United 
States.) ‘Complete specification.) 

Improvements in systems of electrical distribution. 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London. (Charles b. Steinmetz and 
William Le R. Emmet, United States.) (Complete 
specification. ) | Eo 

15381. Improvements in thermal electric cut-outa. The 
British Thomson - Houston 

London. 


15310. 


15338. 


16334. 


15379. 


15380. 


Cannon. street, 


15382. Improvements in systems of electrical distribution, 
The British Thomson Houston Company, Limited, 83, 
Cannon-street, London. (Charles M. Green and John G. 
Callan, United States.) (Complete specification.) 

An improved railway signalling apparatus. Charles 
Edward Hobbe and Richard Deen, 55, Chancery-lane, 
London. (Complete epecification. ) 

Improved railway signaling apparatus. Charles 
Edward Hobbs and Richard Deen, 55, Chancery-lane, 
London. (Complete specification. ) 

Improvements in incandescent electric lighting devices, 
William Phillips Thompeon, 6, Lord-street, Liverpool, 

y-) 


15397. 
15398, 


15104. 


(The Voltohm Electrizità's Gesellschaft, A. G., German 
Improvoments relating to the supply of current to 
electric vehicles by indnotive means. inald 
Haddan, 18, Buckingham-street, Strand, London, (Ernst 
Sussmann Kellborn, Germany.) 


Avaust 30. 


Improvements relating to tho production of electrical 
conducting bodies specially applicablo for use in 
electric incandescent lamps. Eberhard Sander, 45, 
Soathampton-buildings, Chancery-lane, London. 

Process of formieg metallic electrode plates. Alfced 
Julius Boult, III, Hatton-garden, London. (Ernst 
Andreas, Germany.) . 

Process for the forming of electrodes. Alfred Julius 
Boult, 111, Hatton- garden, London. (Ernst Andreas, 
Germany.) 

Improvements in and in connection with the distri 
tion of electrical supply. Frank Edward Beeton, 40, 
Chancery-lane, London. z 


15419. 


15457. 


15470, 
15113. 


15476, 


860 


— e 


Aveust 31. 

18479. Improvements in electric aro lights. Frank Edward 
Beeton, 3, Glen - villas, Folkeetone-road, Dover. 

15480. Improvements in or relating to overhead systems for 
the transmission of electrical energy. William Rout- 
ledge, 73, Sb. Stephen's-road, Upton Park, London. 

15483. Improvements in wireless telegraphy. Sidney George 
Brown, 9, Putney-hill, Putney, London. 


SEPTEMBER 1, 


155691. Improvements in automatic interruptors for electric 
: circuits, Alfred Julius Boult, 111, Hatton-garden, 
London. (F. Katzonstein, Switzerland.) 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published on Sept, 22. 


1899. 
. Electric cables, Heyl-Dia. 
Electric telegraph apparatus. Brown. 


18468, Electricity meters. Chamberlain and Hookham, Limited, 
and Holden. 
18547, Continuous-current electric motors or generators of 


enclosed type. Wilson. 

Telephone conductors or cables. Joint-Stock Company, 
styled Kabelwerk Rheydt Aktiengesellschaft, and Zappe 
and Hohnholz. 

Electric clock systems. Lorrain. 

, Electromagnetic 
Orling. 

Indicating or recording and oontrolling the speed of 
electric railway cars or vehicles and other machinery. 
Niebett. 

Electrical selector switch. Eckstein and Coates. 

Construction and arrangement of electrical resistance 
eofls. Pye. 

20655. Apparatus for use in forming joint ends on clectrice 

conduits, drain pipes, and the like. Albion Clay 
Company, Limited, and Lawton. 


(Macdonald.) 
wave apparatus Armstrong and 


26321. 


20678, Electric switch. Houghton. 

21076, Electric cells or batteries. Willcox. (Columbus Elec- 
tricitätsgesellschaft, Gesellschaft mit beschränkter 
Haftung.) 

91877. Electric are lighting. Vosmaer, 

$1891. Electric incandescence lamps. Lake. (Soc. de Com- 


mentry-Fourchambault et Decazeville.) 


1900. 

Method of and devices for regulating or centrolling 
electrical switches. Kingsland. 

Electricity meters. Mordey and Fricker. 

Lead presses for making plates for electric accumu- 
Jators and the like. Thompson. (Accumulatoren und 
Elektricitäts Werke Act. Ges. vorm. W. A. Boese und Co.) 

Armatures for dynamo-electrio machines, Heidel. 

Electric storage batteries, Fell (Wiegand.) 

Method of and means for signalling, chiefly designed 


for submarino purposes, Lake. (Gray Telephone 
Company.) 


1616, 
2716. 
5203. 


` 9897. 
10319. 
11917. 


i-o 


TRAFFIC RETURNS. 


Total receipts for 
W half-year 


Line. 


—— | — — | + —— | —— 


£ £ 
10,216 | 8,960 
€ 


151,240,143,858 
13.864| 15,649 
19,185 |14,898 
13,125 13,462 
11,041 | 9,063 


22,828“ — 

13,536 | 8.5536 

14,195 13,021 
7,123 | 6,781 


£ £ 
807, 668 
4,494 4,351 
480| 465| 4 
1 503|1,058 
1,519)1,471] + 
568| 439 


Aberdeen Corp'rat'n| Sept. 1 
Birmingham Tram- 
WAYS CO. ........ ... 
1 Corp'rat'n * x 
pool Corporatn. | Aug. 
Blackpool-Fleetwood| Sept. 1 
Bradford City Trams 2 
Bristol Tramways Co. Aug. 2 
Central London Ry. | Sept. 1 
City & South London| , 2 
Cork E. T. and L. Co. Aug. 30 
Dover Tramways . Sepb. 1 
Dublin U. T., ele. cars Aug. 31 


ax Corporation „, 844 721| + 123 17.548 13,782 
Hull 5 „ 11.308 27,55la| — a 
Liverpool Corporat’n) Aug. 2508, 68808, 176 + 512 259.304 230,197 


Liverpool Overhead 8. ae” 21,735,996 — 259 15,695 c 15, 655 


Nac ⁰ ·w¹. d x.. 
e Binoe April 1. b Partly electrical. c Since Jan. 1. N 
e From July 30. 
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COMPANIES' STOCK AND SHARE LIST. 


Commercial and Industrial.— 


Aron Electricity Meter, 6 p.c. — Pref, Shares, 1-128, 000 1 
British Insulated Wire, Ord. , 1-40. 


40,001-70,000 **00 090909209 oona” e „„ „„ „ „ „%% „ „ „„ oo ap — 

— 6 per cent, Cam. Pref, TIR 8 6 
PRP e on. e æ 100 
British Biectric Works far 1 8 6,000 RE 99 1 
— . ane, Cum, Prot. saine E me RO OCA 1 
= ete eas 08 
British Westinghouse uf, MU PM. 6 
Brush Blectrical Engineering, Ordinary ..——..——..—— 3 
——— Non. Cum., 6 per cent. . mec 3 
—— 43 per cent. Debenture Stock... .. -e — — — co «nes 100 
6 COME, Pref. ene = = = xo os =o an om =o ow „„ 
Orompton and O0. .... UI „j e 
-5 por oni Dobentures .. ~- se os nc an an =o as «n om = 
Edison Swan United, Gi m ie dE QM MG DÀ "ah UM - 8 
— — D per cont. Debentures .. .. a. as os as = oo ae = ~ -- 8 
——- per cent. Deb, ao ae (P GUB w — pam = an 100 
—— § per cent, Second Deb.Stk.,Prov.Orts. .......... TO 
Electric Construction = as =e =o =m so oo oo „ 
—— ! per cant. Cumulative Fret. -. C 
d pes i Perp. 1st Mort. Deb... c ss enum em eu mun. 100 

W. T. T. He 145 3 Works, Ordinary „„ 6 
t. Preferenoe .... oe oc co =o oe =o am we cn =o 6 

DE Debentures ...... oe =e aso. vo an = oe e». 100 

India Rub , Gutta Percha, and Telegraph Works. 10 
4 cent. Debentures ........ eme erm e, 100 

T on and Maintenance a a a = so = a ao 18 
UE cent. Bonds ae we Ue aD & ow am a Ow OF «eu a m p as a 
——— b per cent. Cum. | 267 tp den pb vq UNA ON — 6 
Willans and Robinson, Ordinary, 1-80.00 ũ ⁵ . b 
— 6 per cent. Cum. Pref., 80,001.00 „ 6 


—— 4} per cent. Firms Morigago P Debenture fes. Rad. 100 
Eleetrie Lighting and Supply.— 


Blackheath & Greenwich District Ordinsry 1,201- “101,200 — 1 


Bournemouth and Poole, Ordinarr g » 10 
——— 44 per cent. Cum. 3 a 10 
„„ TETE” „ „ „% am oe „ 100 

Brompton snd Kensington, Ordinary uasa UA CR ORE CR al — 86 

per cent. Preference.......... . +. 6 


Calcutta Sade Supply Corp., , Ordinary, Nos. 1-20, 000 6 


Charing Cross rand...... ecce ee eere oonan aeoo 6 
—— 44 per cont. Cum. Free 6 
Chelsea Electricity Supply ........-...-.— eee ew D 
— cent. Doben ture 92222. 100 
Oity of Lon on, 2 oo LINEM ELE Ji oo eu» o-9 oo D 10 
——= per cent. 5 Pr“... — 10 
S poe cann: Debenture 8 . 10) 
Oounty anty of don and Brush Provincial, Ordinary - 5 „% 10 
— — per cent. Pref. 269294956 eooo 9 10 
LC per cent. Debentures Prov. Corts. All pd. Rd. — 
1 Electricity , Ordinary, 1-17,400.. 6 
t} por cen cent. First Mort. Deb. eeonn 9 ~ 60 Lnd 100 
Kidd iddermins and Dist. Bleo. Lighting and Traction, Pref. 10 
London Blectric, Ordinary — 8 
——— 6 per cont, Frl. . „ 5 
—— 4 per cent. 1st Mortgage Debenture Stock, Red... 100 
Metropo'itan, Ordinary | — . . . . . . herr 10 
——— 4$ per om First Mo Debenture Stook .... 100 
— cent. Mortgage Debenture, ũßR—*V—ã . 100 
Notting Electric awe ee-raes me os e 10 
Oriental, 1879....... „ e d 
— a Shares JJ; 8 - A 
Oxford Electric, Ordinary. 1-96 and 407-10,810 ..........-- 6 


Biver Plate Electric Light and Traction, Deb. .. 
Boyal 5 Company of Montreal 


. $100 
Debentures $100 


t Shares Mortgage 

&mithfleld arkets Electric Supply, Ltd., Ord., 1-12,000 .. 5 
— $ cent. Debenture 3tock 2.0 cc cccsccnccccces 100 

South on, Ordinary . «4999290006 8 

84 James's and Pall Mall, “Ordinary, 101-20,080 „ 
f per Cont. Pre... b 

Westminster, Ordinary @e = as 00900095 om inp 00 ee ee oe 5 
— 80, 001-109, 487 es % „ 06 a ee 0 e. es on 3) 

Electric Railways.— 
Central London, Ordinary. —— tees ae 10 
— Prof, Hali- Shares. rer conses as ne s 
our and ty and South London, Consolidated Ordinary ........— 100. 
ÍDAFy 2. = cece cernere messes meta oho 
——- per cent. Debenture Stout 100 
b per cent. pes Btock — i m 
Liverpool Overhead, 5 per cent. VV 
Waterloo and City, mar. ih 100 
Electric Tramways.— 

and Fleetwood Tramroad .. 88 . 10 

Brisbane Tramwy/a eem tmr hoec theses ET 
British Columbia vias Railway vee : per -— pees 10 
British Electric EIE aes 10 
— per cont Om. PL. 80,001-60 es eevee OF 99 10 
——— b per cent. Perpetual 001-00, 000 | Stock . MS a 18 
B. Ayres & Belgrano Tram., A“ 6 per cent, Om. Ff, 140,000 5 
ciun “B ” 6 per cents. . Pf., 1-27,500 2008 80 %%% „% „„ Eo] b 
—— b per cent. Deb. Btock, Rede.... 100 
— — Prev. Cert., all d. "TTE — 

Isle of Man Electric Power, 6 per ' cent. Pret ..... 1 

Kidderminster and District and Traction, Pref... 10 

New General Traction, Ordinar ggg. 6 

6 per cent, Cum. Pref. ——— — D 

Oldham, Aston, and Hyde Tramway, "Ordinary CEA CERO KE 10 
— — b per cent. Cum. Pref. 10 

Potteries Electric Traction, Ordinary, 20,667.40, 000 — 10 
——— b per cent. Cum. Pret., 1- 20, 00004 10 

Telephones.— 

National 5 ne, Ordinary //. cc aa as - 6 
Ss cent. Cum. First Pref, .... 10 
ä per cent. Cum. Seoond FPreff as = — ~ we se as 10 
—— § per cent. Non. Cum. Third Pre 
— t hone Deb. Stock, Rod. -—— 100 

Oriental and JAny 222 


Amount 
paid. 


Price last 
Tuesday, 


2 11/16-18/16 
11-13 


Urt 


112: 


CC 


112111: „ „111 5 1111 


11-11} 
53-63 
95-108 


97-99 


€ a t s 6 6 3 e s 
WOTUN TECS Mae TH vn Im uv B! Bones m cannes rr M In E Name ec v apo s ES 


sees @ ee 9 9 t 6 : ee à te t t - & s; « 
Fw. eee ee ee sme vox molo Án VL 
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benefit from its use. 
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NOTES. 


Books Received.—Wo have received a copy of 
“ Electrical Engineering," with particular reference to con- 
ditions in Bengal, by Mr. J. W. Meares, electrical engineer: 
to the Government of Bengal. The book consists of six: 
lectures delivered to native students at Sipur Civil Engi-, 
neering College, and is published by the Bengal Secretariat. 


Another Electrieal Exhibition.—It is stated in the 
French Press that a proposition by the Société Electro-. 


‘technique of Vienna to hold an electrical exhibition in that. 


town in 1903 has been received with great favour. Com- 


mittees are already being formed, and numerous enquiries . 


have been made as to the details of the exhibition. 
Everything apparently is to be done to make it a success, : 
and the work of organisation has already commenced. 


A Substitute for Coal —lt is, wo learn, proposed 
to use the great beds of peat which exist in Northern 
Germany for the purpose of producing electricity on a 
large scale. There are about 1,000 square miles of peat 
area, and an enormous quantity of good fuel could be 
obtained therefrom. The fuel from this source should 
prove to be very cheap when compared with coal, and both 
producers and consumers would, we think, obtain some 


A New Fire Alarm System.— We notice that the 
Berlin Fire Brigade have been experimenting with a new 
system of fire alarms introduced by Moessrs. Mix and 
Genest. The most important feature of the system, apart: 
from its simplicity and reliability, is that with the aid of 
simple wire connections any number of private alarms may: 
be connected to each public alarm pillar at a very low cost, 
whereby the fire brigade may be communicated with from 
a large number of points. 


= Spark Length.—With reference to the note under 
this heading in our last weok's issue, Mr. H. W. Geare has 
forwarded to us the following results of some experiments 
conducted by him, and which are of considerable interest. 
He employed a two-plate Wimshurst machioe with glass 
plates, the apparatus being arranged as described in our 
note. Without the glass tube he obtained a spark 1g in. 
long, but on placing the glass tube just in front of the 
positive pole, facing towards. the negative, tho spark was 
Zin. long. The glass tube that answered best he found was 
about 8in. long and ,’;in. diameter. 


French Oables.—Tho French Cable Committee, at 
the end of their report to their Government on the 
‘feasibility of constructing lines of cables, suggests the 
following lines: a line to Tangiers, a length of 290 miles, 
at an estimated cost of £52,000; a line from Brest to 
St. Louis, 2,500 miles, at a cost of £680,000 ; a line from 
Hué to a point north of Hong Kong, about 1,000 miles, at 
a cost of £220,000 ; a line from Tamatave (Madagascar) to 
Réunion, 455 miles, at a cost of 872,000; and lines in the 
Benin Gulf and French Congo. These lines the commission 
urge should be started immediately. Other lines are 
‘mentioned for which the need is not so pressing. 


Automobilo Driving.—Mr. J. P. Collins, of Scranton, 
‘haa invented a “twin motor” for driving and steering 
automobiles, in which the driving whedls turn indepen- 
dently of each other. The motor is of very light con- 
struction, having a single field casing with two parallel 
armatures which operate independently, and whose shafts 
may be connected to the independent driving wheels of 
: the automobile, so that these wheels may be driven at the 
same speed to propel the vehicle in a straight line or at 


| varying speeds for turning corners. 
| several good points in connection with this motor, which: 
| is illustrated in the Electrical World, but we are inclined to 


There are, no doubt, 


think the advantages gained are hardly worth the extra 
cost of construction. 


Russia.—According to reports to hand, the introduc- 


tion of electric traction and lighting into South Russia is 
making rapid headway. A Belgian has obtained a conces 


| sion to construct and work an electric tramway in the 
‘| town of Poltawa. The necessary capital will be found by 


a limited company to be promoted in Brussels. It is 
intended to commence the construction of the line next 
spring. Further, the Belgian Street Railway Company in 
Odessa have obtained a concession to construct and work 
an electric railway in Winnitza, and to light the town by 
means of electricity for a period of 30 years. Not long 
since a cable works was opened in Kiew. At present it is 


| producing only insulated wires for telegraph and telephone 


work, but later on it is intended to instal plant for the 
manufacture of electric light cables. 


Electric Traction in Greece.—The United States 


| Consul at Athens reporte that the Athens to Piró Railway 


Company under its charter is bound to adopt within three 
years time electrical driving on its line. The line runs 
from the Quai du Piré into the centre of the town of 
Athens. Its length will be five miles, of which three- 


| quarters of a mile will be in a tunnel running under a 


portion of the town. A Belgian company owning a steam 
line between Athens and Piré is also desirous of adopting 
electricity, but has not at present arranged for the 
conversion. A large number of passengers are carried on 
each of the lines. The president of the first company 
will visit the Paris Exhibition to investigate the electrical 
machines shown, and to consider which is the best system 
of traction for the line he represents. 


Indian Telegraphs.—The Telegraph Department of 
India has established a new record in telegraph construc- 
tion. It has been recognised for a considerable time that 
the Indian Telegraph Department has done remarkably good 
work, and the latest report tende to confirm this. Thus 
the Indian correspondent of the Financial News states that 
a smart piece of work has been executed in the laying of 
the new line linking Bombay and Madras. Orders for the 
erection of the new telegraph wire from Bombay to Madras, 
a distance of about 800 miles, which was required in con- 
nection with the abnormal traffic with the Far East, were 
issued on July 7 Jast. Work was commenced on July 15, 
and concluded on Aug. 14. "This is a result of which the 
Telegraph Department may be justly proud, and the good 
work of the officers and men engaged is recognised by the 
authorities. 


Damaging Telegraph Wires — Jast retribution has 
fallen on a lad named David Pritchard, who has been 
amusing himself lately by throwing stones at telegraph 
wires and insulators in the Harewood End district. This 
is not the first time that the boy has got into trouble for 
the same offence, as he was let off last December on the 
understanding that his parents should punish him. The 
damage done consisted of the breaking of seven insulators, 
and if such damage were to continue it would be a constant 
source of annoyance to the telephone employés. After 
doliberating in private, the magistrate said the Bench 
believed defendant to be guilty, and this was a thing that 
must be stopped. He was liable to a fine of £10 or three 
months’ imprisonment, but they would be lenient, and 
hoped defendant’s father would look after him in future. 
He would be fined £1 including costs. This verdict will 
probably help the father to look after his son, but we think 
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a liberal application of the birch would have a more lasting 
effect on the boy himself. 


Lift Accidents.—The lifts at the London Bridge Station 
of the City and South London Railway were again recently 
the scene of an accident. The lifts at this place seem to 
have lately been under repair, and this last accident, like 
the more serious one of a month or two ago, was apparently 
the resnlt of carelessness on the part of the workmen 
engaged. The previous accident it was shown could easily 
have been avoided, and this one, in which a workman was 
caught between the lift and lower platform, could also 
have been avoided if care had been taken. It is a pity 
that accidents of this sort occur, as they do not tend to 
increase the trust which people should place in electric 
railways. One or two accidents of this kind are sufficient 
to deter many people from using the electric railways, and 
make it harder for this method of travelling to become 
popular with the public. 

Range-Finding.—During the Spanish-American war, 


at the bombardment of Santiago, the range-finding apparatus 


used by the Americans broke down, and became practically 
useless. The guns on which these range-finders were used 


were naval guns, and the Electrical World comments to the 


effect that the high-power mortars, for which the United 
States alone seems to have a preference, were not supplied 
with range-finders at all. The big guns were also without 
them, and consequently half their usefulness must have 
been taken away. In this matter our contemporary thinks 
that electricity should be brought to the aid of the gunner, 
and the range-finders now used might be greatly improved. 
From what we have ourselves seen of range-finders on this 


side of the water, we should say that much less delicate and, 


at the same time, quite as accurate instruments might be 
constructed as those now used. The time taken in getting 


the instrument properly placed, and the trouble experienced. 
in keeping it in position afterwards, are great drawbacks to. 
ite use. The Electrical World also suggests that motors. 


might be used to elevate and depress large coast-defence 
guna, and to turn them on the firing platform, as is done 
on ships in the Navy. 

British Iastitution of Draughtsmen —On the 7th 
inst. the members of the Manchester branch of the above 


institution visited Blackpool for the purpose of viewing the 


Corporation electric light station and the generating station 
of the Blackpool and Fleetwood Tramway Company. The 
former was especially interesting, owing to the various 
types of generators employed, which included Ferranti 
flywheel type, Fowler horizontal engines, driving by ropes 
Fowler alternators and Parsons turbo-generators. The 


latter type are also used for generating the continuous 


current for driving the cars. The turbines and the Ferranti 
rectifiers received marked attention from the visitors. It was 
noticed that extensive alterations are in progress, including 
what promises to be an unusually large chimney-stack. 
The members were much indebted to Mr. Robert C. Quin, 
the borough electrical engineer, for his kindness. The 
generating station of the Blackpool and Fleetwood Tramway 
Company was also interesting, owing to ita symmetry and 
compactness. The visitors were received by Mr. MacMahon, 
who kindly explained the points of interest. The plant 
consists of five combined sets of 150 kw. each by Mather 
and Platt, and has run since its installation without any 
mishap. 

Automatic Issue of Tram Tickets .—Several of 
our German contemporaries describe an electrically- 
actuated device designed by Herr Fritz Krull for the 
automatic issue of tickets on tramcars The Germans 
have long since come to the conclusion that it lies in 
the interest of the tramway companies to issue tickets 
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to the passengers travelling over their lines through 
the medium of reliable automatic machines, rather than 
through conductors. This applies not only for short 
lines with an infrequent service of care, where conductors 
can well be entirely dispensed witb, but also for lines 
upon which a conductor is necessary, owing to the 
frequent service of cars. In tho latter case the employ- 
ment of apparatus for the automatic issue of tickets to 
passengers enables the conductor to devote his whole 
attention to the control of the traffic, thereby enhancing 
the safety of the service. But hitherto attempts to intro- 
duce automatic ticket sellers on the electrically-worked 
lines have been unsuccessful, owing to the inability of 
such apparatus to withetand the violent shakings and 
concussions to which it is subjected. The latest device, 
however, is claimed to overcome this objection, and to 
satisfy every other requirement, even down to rejecting 
base coin. | 

The Electrolytic Production of Gases.—In an 
article contributed to the Zeitschrift fuer Elektrotechnische, 
Herr M. U. Schoop considers the commercial production 
of oxygen and hydrogen by electrolysis, with special 
reference to the use of oxyhydrogen gas for soldering 
purposes. What appears to be a very efficient water 
electrolyser, of German design and manufacture, is 
described in the course of the article. In his concluding 
remarks the author compares the well-known disadvan- 
tages attending the production of hydrogen by chemical 
means with the advantages claimed for the electrolytical 
goneration of the same. These latter, apart from the 
relative cheapness of the process, consist in that hydrogen 
produced by electrolysis, owing to its ideal purity, enables 
a flamo of far more intense heat to be obtained, whereby 
quicker work and better soldering are rendered possible, 
while at the same time tho gas gives off absolutely no 
fumes calculated to injure the health. It is further 
pointed out that with the exception of replenishing the 
electrolysers with water once in every 14 days, the 
apparatus requires no attention whatever. Having regard 
to these distinct advantages, Herr Schoop thinks there 
should be little difficulty in deciding to which process to 
give the preference. 


Photographic Exhibitions. — We have received 
notices of the holding of two photographic exhibitions. The 
first, that of the photograhic salon, is to be held at the 
Dudley Gallery at the Egyptian Hall from Sept. 21 till 
Nov. 5. This is the eighth year of this exhibition, and 
the aim of the committeo is stated to be to exhibit only 
that class of work in pictorial photography in which there 
is distinct evidence of personal artistic feeling and execution. 
The other exhibition, that of the Royal Photographic 
Society, is to be held from Oct. 1 to Nov. 5 at the New 
Gallery, at 121, Regent-street. "This will be the forty-fifth 
annual exhibition, and it will be inaugurated on Sept. 29 
by a private view followed by a conversazione. The 
exhibition will be opened on weekdays upon the days 
named from 10 a.m. to 6 p.m., and on Monday, Thursday, 
and Saturday evenings from 6 to10 p.m. On these evenings 
lantern slide exhibitions are to be given. The admission 
at any time will be 1s. The exhibition will be divided 
into five sections—viz. : pictorial photographs; general 
professional werk; photographic apparatus and material; 
photomechanical processes of reproduction ; and scientific 
photography and photography in ite technical applications. 
This exhibition, unlike the one previously noticed, will be 
a competitive one, and medals will be awarded for the best 
work. 

Transformers.—Various proposals have been made, 
says the Elekirolechnische Rundschau, to employ stationary 


- 


It is interesting, however, to note that the securities do 
not show much indication of the competition, as when the 
Central London Railway was opened London General stock 
was 170.180, and is now about five lower at 165-175. 
London Road-Car shares were then selling at 83-03, and 
are now about 8-9. 

Wireless Telegraphy.—Mr. Marconi it appears is 
not to bave & monopoly of wireless telegraphy, as other 
inventors appear to be making great efforts to outshine 
him. His latest rival is Prof. Rosenberg, who has invented 
a system with which he communicates from office to home, 
etc. It is stated that the system is yet in its infancy, 
but its inventor promises great things for it. When one 
wishes to be in communication with home or office, one 
has to carry a receiver with him. At present this 
would be rather a burdensome task, as the receiver is 
a rather cumbrous object. Prof. Rosenberg is, however, 
going to reduce it to pocket size, and then one can go 
anywhere within a certain radius, and still know what is 
going on at home. The inventor, who recently gave a 
demonstration of his instrument at the Crystal Palace, 
claims to have greatly improved on the Marconi syatem. 
Ho can transmit messages 40 miles or more through the 
air, and can also intercept other wireless messages. Ho 
claims to have done this on Hampstead Heath, but the 
persons communicating were evidently prepared for him, 
as he seems rather disappointed to find that they were 


armature coils and commutators for the conversion of 
alternating currents into continuous currents, by genera- 
ting a rotary field in the armature and revolving the 
brushes. With regard to construction and efficiency, such 
an arrangement would offer many advantages, especially 
in that its magnetic lines in the stationary armature could 
have a closed path, and it would, moreover, be required to 
set small masses only in motion. That this method of 
transforming has hitherto found no practical application 
worthy of note must be attributed mainly to the fact that 
the collection of the transformer currerit, which, according 
to the proposals hitherto made, would have to be accom- 
plished by means of revolving brushes bearing upon slip 
rings, presented great difficulties. The Helios Company, 
of Köln-Ehrenfeld, have, however, surmounted these diffi- 
culties by constructing a transformer with a stationary 
armature, in which the continuous current yielded is 
collected from points of the armature winding or of the 
transformer winding, which excites the armature, in either 
case, therefore, from stationary points. In this manner 
the function of the brushes becomes of minor importance, 
while the construction and arrangement of the brushes is 
simplified and the use of slip rings avoided. 


Electricity v. Gas.—The Electrical W. orld of New 
York publishes a summary of the convention of the Ohio 
Electric Light Association which was recently held at Toledo 


in that State. Amongst the papers, which seem to have 
been generally of a very instructive nature, was one by 
Mr. W. F. White, of the Cincinnati Edison Company, 
discussing the relative merits of gas and electricity for 
atreet-lighting. The gas lighting, with which electricity 
was compared, was with Welsbach burners. In his paper 
Mr. White stated that electricity was received with universal 
favour for public lighting. About 60 per cent. of the cities 
in the United States with populations of over 25,000 were 
shown to have adopted electricity, and the other 40 per 
cent. were rapidly reaching the same point. It was, he 
stated, shown that electric lighting was cheaper, in that the 
lighting companies provided all the equipment, in addition 
to the much better lighting of the streets. In order to show 
the advantage in extra illumination, photographs were shown 
of street-lighting with Welsbach lamps and those lighted 
with electricity. In the paper Mr. White states that one 
aro lamp of 800 useful candle-power gives as much light as 
20 Welsbach lights of 40 useful candle-power. 
graphs of the streets lighted electrically, it is interesting to 


note, were exposed for 12 minutes, while with the Welsbach- 
lights considerably over 20 minutes was needed to get any 


picture at all. 


The Central London Railway v The 'Buses.— 
The Financial News published recently a comparison of 
the takings of the London General Omnibus Company 
and the London Road Car Company on certain days of 
last and the present months with those of the corresponding 


days last year. The comparison was made in order to 
show the effect which the Twopenny Tube has had on the- 


receipts of the above-mentioned companies. There can be 
doubt but that this effect is considerably felt, and will 
probably be felt still more in the wet and cold days which 
are not so far hence. Nothing could be more natural than 
that the electric railway should take away a large number 
of ’bus passengers. Iu the first place, the fare is much 
cheaper and the journey is accomplished in a much shorter 
time. One also remombers the discomforts of sitting either 
inside or outside of a’bus in wet weather, and again the 
tube agi more attractive. In the five days for which 

are quoted the average drop in receipts per day 
by the Road Car Oompany is about £740, while with the 
General Omnibus Company it amounts to about £1,360, 


The photo- 


either sending nonsense messages or were using a code 
with which he was unfamiliar. 
Crystal Palace does not seem to have been such as to 
make the shareholders in the Marconi Company despair 
entirely, but we await the promised further development 
of Herr Rosenberg’s system with interest. 


The exhibition at the 


A New Telephone System.—The new system of 
telephones recently brought out by the North Electric 
Company, of Cleveland, is worthy of mention. It is of 
the central battery type, having signalling equipment 
located at the central office, and being arranged so that the 
subscriber calls up the operator automatically by lifting 
the receiver from the hook. On the removal of the 
receiver an automatic gravity-restoring line signal is shown 
at the switchboard, indicating that a call is wanted. The 
operator, by inserting the answering plug, also automati- 
cally restores the line signal and establishes connection. 
On inserting the calling plug to call the subscriber required 
both the operator’ s and caller's sete are switched out while 
the generator current is on the line. In connection with 
each side of the cord circuit is a supervising signal, indi- 


| cating when the talking is finished. The operator never 


has to cut in on the line to ascertain whether the con- 
versation is ended, and at no time has she to use the line 
except to ask the number required. The North Electric 
Company claims with respect to this “supervisory " system 
that there is no centralised battery system having so small 
a battery consumption as there is in the regular operation 
of this system. In fact, it is to be perfectly practical in 
most exchanges to use ordinary closed-circuit types of 
batteries. This is an important feature to be considered 
when making out estimates of the maintenance expense of 
an exchange. A very neat and efficient power plant is 
provided, and also an alarm relay giving an automatic 
signal at any time an exceptional drain on the batteries 
occurs. It is also claimed that an operator with this 
system can take charge of a considerable larger number of 
lines than with the old magneto-call type. 

Electrio Railways in the States.—The extent of 
the development of electric street and other railways in 
the United States has been recently shown by a report 
of the United States commissioner of patents. The report, 
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which appears in Cassier’s Magazine, states that the first 
electric street railway in the United States was put in 
operation little more'than 10 years ago. In 1880, of the 
2,050 road miles of street railway in the country, nearly 
all employed animal power. Electric power had not yet 
come into use, but a few miles of lines were operated by 
steam and by cable. The total number of persons then 
employed on American street railways was very nearly 
12,000. Ten years later, in 1890, the United States census 
gave the number of street railway employés as 57,454, and 
at the close of that year the total mileage of street railways 
all over the country was given as 8,125 track miles, on 
5,661 of which horses were used, while the remaining 
2,493 miles were worked mainly by electric and cable 
power. The capital invested in these roads was about 
£42,255,558, and 71,000 persons were employed by them. 
In 1894 the total mileage was 12,527, of which 7,470 
was electric. The capital invested was £129,666,151, 
of which £84,698,644 were invested in electric rail. 
ways. One hundred and ten thousand persons were 
employed on street railways in that year. In 1896 
the mileage had increased to 14,470, of which 12,133 
miles were electric. The capital invested was $156,962,756, 
and the number of persons employed was over 140,000. 
The total mileage of electric railways in the United States 
up to October of 1897 was 12,765 miles, out of a total 
mileage of 15,718, and of these but 947 miles were horse- 
car lines. The total capital invested was £169,226,338, 
and the number of employés over 166,000. 


Resistance ef Thin Films.—Mr. A. C. Longden in 
the August number of the Physical Review continues his 
notes on the Electrical Resistance of Thin Films deposited 
by Kathode Discharge.” The instruments for measuring 
the resistance which were used in these experiments were 
exceptionally accurate, and had a wide range. Beyond 
this range the resistance was measured by the direct 
deflection method. In applying this method a new form of 
water battery was used, consisting of two copper plates, 
oue of which was amalgamated with mercury containing a 
little zinc. This plate was equivalent to a zinc plate, but 
it did not dissolve in the cell or become brittle like ziac 
plate does. The resistance of this cell may be varied with 
its size, or by the introduction into the water of a very 
small quantity of sulphuric acid. The cell, if properly 
made and sealed, requires no attention for many months, 
and its E.M.F. is practically constant. It, however, 
polarises very quickly, and is only of use on high-resistance 
circuits, In measuring the temperature coefficients of film 
resistances, it was soon noted that the very thin films had 
negative temperature coefficients, and all the thick ones 
had positive temperature coefficients, and that for a certain 
range of thickness the temperature coefficients were almost 
at zero. Density also probably helped to produce this 
zero result. The length and width of all films tested were 
uniform, being 5cm. by 15mm. The author then describes 
the process of adjusting and standardising the film 
resistances, the choice of a metal for the production of 
standard film resistances, etc. The metal he chooses 
for the standard is platinum. His conclusions, stated 
briefly, are as follows: The process of , depositing 
metals by  kathode discharge is probably simple 
distillation, in which the vaporisation of the kathode 
is largely due to its electrification ; the temperature co- 
efficients of the very thin films are negative, and for films 
within a certain range of thickness the temperature 
coefficients are approximately zero; the necessity for arti- 
ficial ageing is proportional to the magnitude of the tem- 
perature coefficient. He states that in general his method is 
capable of producing standard electrical resistances of a 
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very high degree of precision, and of any desired value, 
from a few ohms up to several megohms; that these 
resistances may be made of pure metals, and that they 
are therefore free from the possibility of decomposition 
changes; that the metals may be those least likely to 
enter into chemical combination with other elements ; and 
that, in addition to these qualities as pure metals, they 
possess the only desirable qualities of alloys—namely, 
high specific resistance and low temperature coefficients. 


Rubber.—We notiee in various American papers a 
report by Mr. O. J. D. Hughes, United States Consul at 
Coburg, on the German rubber trade. In this report he 
states that the import of crude rubber into Germany in 
1899 amounted to over 13,000 tons an increase of over 
60 per cent. in value over those of the year 1807. The 
exports of raw material amounted to nearly 5,400 tons, 
estimated at about £143,000. The United States Consul 
in Sierra Leone, in reporting on the rubber industry in 
that colony, says that the supply to Freetown market 
mostly comes from the hinterland of Sierra Leone and 
from the French protectorate further in the interior. 
This latter is, however, limited, owing to the export tax 
of about 14d. per pound which is placed by the French 
on all rubber sold by natives outside the protectorate. 
This rubber though nearly always adulterated with clay, 
yet commands a high price. As in South America the 
natives in Sierra Leone bleed the roots of the trees 
occasionally in order to increase their stock. This kills the 
trees, and at the same time the rubber obtained is of a 
very inferior quality. In buying the rubber from the 
natives great care has to be taken by the agent with 
respect to adulteration. There are two classes of this, 
incidental and intentional. The former is the result of 
carelessness on the part of the gatherers, who do not use 
proper receptacles for the juice. Intentional adulterations 
are due to efforts to increase volume and weight by use of 
dirt, sand, bark, and sometimes stones. Another species 
of fraud is the mixture of other non-elastic gummy 
substances with pure juice ; still another is to soak rubber 
by placing it in pits close to the water for a long time. 
Rubber so treated is seriously injured in quality, and at 
the same time increased in bulk and weight. "The colonial 
authorities, as well as the chambers of commerce, are 
endeavouring, by proper instructions to those concerned, 
to discourage these abuses, and to emphasise in every way 
possible the importance of improving the quality of the 
rubber brought to Freetown Market. There is being inaugu- 
rated by the governor and officials a plan to foster the 
planting of rubber trees and vines in the colony. To this 
end they have caused to be issued pamphlets of instructions 
in regard to seedings, transplanting, etc., through the depart? 
ments of agriculture and horticulture. It is hoped that 
there will be a decided improvement in the quality and 
quantity of the exports in the near future. The value of 
the rubber exported from Sierra Leone in 1898 was about 
£51,000, of which the amount shipped to Germany was 
£6,700, the remainder going to England. 


Popularising Electricity.—In a recont number of 
the Universal Provider is an article dealing with the ques- 
tion of increasing the popularity of electricity for light- 
ing purposes amongst the ordinary public. Up to quite 
recently the use of electricity for lighting was con- 
fined to shops, offices, eto, there being comparatively 
few places in which it was. used in residential districte. 
Many of the causes of this atate of affairs havo now been 
removed, and the ordinary gas-using householder could 
with great advantage to himself in most of the larger 
towns change over from gas to electricity. The unreliability 
which in past years greatly militated against the success of 
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electricity as an illuminant has practically been done away 
with, and it is only on rare occasions that inconvenience is 
caused owing to the failure of the light. The cost of elec- 
tricity has also in recent years decreased some 40 or 50 per 
cent., and it can be now obtained in most cases more cheaply 


than gas. In the fittings also great improvements have been 


made, and instead of the old expensive, badly-made, and 
short-lived fittings, we now have articles which are almost 
perfect. The initial cost of wiring and fitting houses is 
even now somewhat heavy, but in a number of cases the 
fitting and wiring is done by the company or municipality, 
and the cost repaid in the same way that the free gas 
fittings are. This, however, sometimes comes rather heavy 
on certain consumers, and a plan has in certain instances 
been adopted whereby the landlord. or householder obtains 
an estimate from a local. contractor. If he desires hire 
purchase he submits his scheme to the lighting corporation, 
who, on the condition that the consumer undertakes to wipe 
off the amount in a certain number of quarterly sums, pays 
the contractor, less 5 per cent. for cash. The installation 
is afterwards maintained by the consumer. This system 
seems to be fair to the lighting companies, local contractors, 
and customers alike, and has the merit of simplicity. In 
cases where tenants occupy premises under agreements for 
short terms the landlord is made a party to the contract, 
so that the wiring becomes his property on the cessation of 
the tenancy. As regards meters, there seems to be a 
tendency on the part of those who supply the current not 
to follow the example of the gas companies in charging 
rent for their use. This seems but fair, as it is hard to see 
why the consumer should have to pay for having the current 
measured for the convenience of the supply corporation in 
making up their bills. Much might be done also by vestries 
and corporations if they laid new mains in their newer 
districts and wired numbers of new houses on the off-chance 
of securing their owners as customers. The investments 
in the face of the above facta would probably prove very 
successful. 


An Interesting Scheme.—Some particulars of an 
interesting scheme now in course of execution for the 
supply of Lausanne with electricity for lighting and power 
purposes were given in a recent issue of the Schweizerischen 
Bauzeitung. The most noteworthy feature in connection 
with the undertaking is that the energy will be transmitted 
in the form of high-pressure continuous current over a 
distance of 56 km., and afterwards distributed in the form 
of three-phase current to consumers in Lausanne. The 
generating station will be situated near St. Maurice, in the 
upper valley of the Rhone, which river will furnish the 
motive power for driving the generating plant. At 
the point selected the available fall of water varies between 
346m. and 36m., which yields a minimum of 6,000 h. p, 
while during 10 full months of the year 14,000 h.p. may 
be obtained. The initial instalment of plant will comprise 
five tarbines with horizontal shafts, each capable of develop- 
ing 1,000 effective horse-power when running at 300 revolu- 
tions per minute. To each of these turbines will be 
direct-coupled two continnous-current dynamos, designed 
to yield a constant current of 150 amperes. These 10 
generators will be connected in series according to the 
immediate requirements of the load, a maximum line 
pressure of 22,000 volts being available with all the gene- 
rators so connected. The terminal potential will be main- 
tained constant by automatic regulation of the speeds of 
the generators. The constant current genorated will be 
conveyed by means of two bare conductors of each 
150mm? sectional area to Lausanne, 56 km. distant from 
the generating source, The loss of energy in these con- 
ductors is not to exceed 300 kw.—that is to say, one-tenth 


say, 1,730 volts in each phase. 


of the full load. In the immediate proximity of Lausanne 
a transformer station is to be erected. This will contain at 
first five continuous-current motors coupled in series, and 
driven by the current generated by the plant in St. Maurice. 
These motors will each have a capacity of 400 h.p. running 
at a constant speed of 300 revolutions per minute. They 
are destined to drive three-phase generators of equivalent 
output, with a line pressure of 5,000 volts—that is to 
Two of these groups of 
transformers are to be supplemented by vertical steam 
engines of 400 h. p. each at 300 revolutions per minute to 
serve as a reserve. By means of the latter provision it will 
also be possible to inaugurate the supply of electrical energy 
to consumers before the installation in St. Maurice is com- 
pleted. The three-phase current will be distributed by 
means of underground cables to some 30 transformer sub- 
stations situated in various parts of the town, in which the 
pressure will be reduced to 125 volts for final distribution 
to consumers. 


Terrestrial Magnetism.—We notice in Mr. Carl 
Hering’s digest in the Electrical World an abstract of a 
paper read by Mr. Sutherland on “Earth’s Magnetism ” 
before the Australasian Association for the Advancement of 
Science. The author states that a possible cause of the 
earth’s magnetism is the rotation of an electrostatic field 
within the earth. He treats analytically the case of a 
sphere revolving around a central axis and charged with 
electricity of a given surface density ; he shows that the 
formula of the magnetic field in this case has exactly the 
same form as that of the potential for a uniformly 
magnetised sphere, or for a sphere with an infinitely short 
magnet of finite moment at its centre. To account for the 
magnetic field of the earth, the electrostatic surface density 
has to be 51,000 electrostatic units; such a charge woald 
produce an enormously strong electrostatic field at the 
surface of the eartb, for which there is no evidence. But 
if we imagine the equal and opposite electric charge 
gathered at the centre, it would completely neutralise 
the electrostatic field due to the surface charge, while 
by being at the centre it would fail to affect the 
magnetic field of the surface charge. This gives an ideal 
model of the earth's magnetic field as produced by the 
rotation of a powerful internal electrostatic field; the 
magnetic field outside the earth would be the only external 
evidence of the existence of the electrostatic field within. 
Calling the field got by averaging round circles of latitude 
the primary, and the residual field which causes the want 
of coincidence between magnetic and rotational axes the 
secondary, our possible cause for the primary is such as 
will prevent the primary field from shariug in the earth's 
rotation. Thus the substance of the earth revolves through 
a magnetic field which is as fixed as if derived from fixed 
external magnets. The earth, with magnetic material in it 
and with a conducting crust, is somewhat like a dynamo 
armature revolving in the field of the exciting magnete. 
The maguetic material intensifies the primary field of 
the last section by magnetic induction, and if the per- 
meability is unsymmetrical the induced field may not 
lie in the same direction as the inducing. The actual 
obliquity of the magnetic to the rotational axis is therefore 
traced to unsymmetrical magnetic permeability of the 
earth, which also causes the induction of the earth currenta, 
the secular variation of whose tracks is the cause of the 
magnetic secular variation. The theory advanced by the 
author to account for daily variation is that under the 
action of the sun's rays the oxygen and ozone of the atmo- 
sphere become the active substance of a large secondary 
battery whose alternate charge and discharge are the cause 
of the daily variations. 
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RATHMINES MUNICIPAL ELECTRICITY WORKS. | Higg 


The question of providing a supply of electricity for 
Rathmines first received practical attention in 1895, when, 
principally owing to the exertions of the late Mr. Samuel 
H. Bolton, J.P., a special committee was appointed to con- 
aider the advisability of establishing a municipal supply. 
It was the general feeling that the work should be under- 
taken by the local authority—then the Rathmines and 
Rathgar Improvement Commissioners—and as a first step 
towards the realisation of the project the Commissioners 
authorised the committee to make application to the Board 
of Trade for a provisional order under the Electric Lighting 


Acts. The result was the granting of the Rathmines and 
township electric lighting order in 1896, the Royal 


Rathgar 
assent to the confirmatory Act being accorded on July 20 
of that year. In the meantime the Commissioners had 
consulted Mr. Robert Hammond, of Westminster, as to 
the best means of fulfilling their statutory obligations under 


— 


inbottom and Mannock, Manchester, travelling crane. 

James White, Glasgow, switchboard and testing instruments. 

Tudor Accumulator Company, London, accumulators. , 

British Insulated Wire Company, Prescot, supply mains (insulated 
cables and trench work). 

S. Z. de Ferranti, Limited, Hollinwood, house meters. 

Verity's, Limited, Birmingham, arc lamps for public lighting. 

General Electric Company, London, ‘incandescent lamps for dibto. 

J. Donovan, Dublin, buildings. 


System of Supply. —The divect-current three-wire system 
is employed, energy being supplied to consumers at a 
standard pressure of 220 volts for lighting and for small 
motors, and 440 volts for motors requiring more than 5 kw. 


Site of Station.—The generating works are situated in a 
convenient central position on the Council’s land at the rear 
of the town hall, where adequate space for extension is 
available. The buildings form a substantial structure of 
brick and stone, and comprise engine and boiler houses, 
battery and teat rooms, engineers’ offices, stores, and work- 
shops. The engine-house is 37ft, wide, the length from the 


RATHMINES ELECTRICITY WOBRS. 


MR. L. L. ROBINSON. 
MR. H. MI TAYLOR. 


MR. d. F. PILDITCH, 


MR. 8. T. LAND, 
Chief Assistant. | 
MR. SPENCER HAWES. 


Resident Engineer. 


MR, R. DEENE BOLTON 


Chairman cf the Electric Lighting Committee. 


their order. At the same time the committee devoted 
themselves to an energetic investigation of the practical 
issues of the project, and although rather a long interval 
took place between the granting of the order and the 
decision to to lay down the works, the time was 
not ill-spent, since it enabled the committee to take 
advantage of the experience that was afforded by the 
successful operation of many electricity works that had been 
established by municipal authorities. In July, 1898, Mr. 
Hammond was authorised to prepare the necessary plans 
and specifications for the generating works and mains, and 
tenders for the various sections of the work were publicly 
invited in the following year. These were carefully 
examined by the committee, and on their recommendation 
the Council eventually gave out the contracta as follows : 


R. Taylor and Sons, Marsden, Yorke, boiler-house plant. 

Mather and Platt, Manchester, engine- house plant. 

J. Spencer, Limited, Wednesbury, pipework. | 

Wheeler Condensing and Engineering Company, U.S. A., con- 
densing plant. ; 

Klein Engineering Company, Manchester, water-codling plant. 


MR. F. P, FAWCETT, 
Clerk of the Council. 


wall at the back of the switchboard to the temporary end 
being 48ft. Parallel with it is the boiler-house, and on the 
opposite side are the workshops and the chief assistant’s 
offices. The battery-room, test-room, and general offices 
form the front part of the group. | 
Boiler-House Equipment.— The steam generating plant 
comprises three Lancashire boilers, made by Messrs. Robert 
Taylor and Sons, of Marsden, each 30ft. long and 8ft. in 
diameter. They are constructed of six rings of mild steel, 
and have an evaporating capacity of 7,0001b. of water per 
hour at a pressure of 160lb. per square inch with the feed 
water at 60deg. F. Regular firing is secured by mechanical 
stokers of Mossrs. Vicara’s manufacture. The flue dampers 
are handled from the boiler front by means. of counter 
woights sliding in guides calibrated to show the extent of 
the opening, A full complement of safety fittings, valves, 
and gauges were supplied by Messrs. Hopkinson. The 
lagging of the boilers with fossil meal to a depth of Sin. 
was undertaken by Messrs. Haacke and Co. A donbleram 
steam-driven pump by Green's a Holden and Brookes 
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injector, and an electric combination consisting of a Lundell 
motor with a three-throw single-acting pump by Blake and 
Knowles, are provided to deal with the feed water. The 
steam and. feed pipes are of lap-welded steel, the latter 
galvanised, and the lagging is of sectional magnesia 
covering. The contract for the pipework, including the 
erection of the cast-iron feed tank and the feed-water 
heater, has been carried out by John Spencer, Limited, of 
Wednesbury. For the purpose of heating the feed water 
on its way to the boilers, one of Green's economisers, con- 
taining 96 tubes, has been erected in a by-pass from the 


main flue between the boilers and the chimney stack, and | D 


is capable of easy enlargement when required. The scrapers 
of the economiser and the mechanical stokers are operated 
through belting by an iron-clad 6-b.h.p. motor from Messrs. 
Crompton and Co.’s works at Chelmsford. Fig. 1 gives a 
good view of the boiler-house and arrangement of feed 
pump, pipes, etc. 

Engine Room Plant.— In the engine-room (Fig. 2) there 
are two sets of generating plant, one of 300 kw capacity 
and the smaller of 150 kw., the two being capable of 
supplying electrical energy for about 22,500 lamps fixed 
on consumers’ premises, With the aid of the accumulators 


Switch Gear.— The switchboard (see Fig. 2), surmounted 
by an electrically-wound clock, is situated on a platform at 
the end of the engine-room, and stands upon a plinth of 

lazed bricks 18in. high. Its length is about 17ft. The 
Foard is divided vertically into three panels, the arrange- 
ment being as follows: ` 


Positive Panel. Centre Panel. Negative Panel, 
Feeder ammeters. Voltmeters. Feeder ammeters. 
Feeder switches. Battery regulators. Feeder switches. 
"Bus bars. Booster switch and Bus bars. 

ammeter. 

Dynamo ammeters. : — Dynamo ammetars. 
ynamo switches Neutral bar. Dynamos witches and 
and regulators, regulators, — 

The necessary labels are provided in three distinct colours, 

indicating the purpose and polarity of each piece of apparatus. 


Provision has been made on the outside panels for four 
dynamos and for nine three-wire feeders, also for the main 
circult of the battery. The centre panel carries the electro- 
static voltmeters for the “pilots” and battery, together 
with the ammeters for the neutral” and the earth mains, 
together with a protective device to short-circuit the earth 
current recorder. In each dynamo circuit is a minimum 
cut-out, an ammeter, a two-way switch and fuse, and a 


Id. 1,.—View of Boilcr-House, Rathmines Electricity Works. 


the demands of 30,000 lamps could be dealt with. Each 
set consists of a pair of four-pole direct-current Mather 
and Platt dynamos, driven by a Willans central-valve 
engine. The larger engine has three cranks and nine 
oylinders, and runs at 320 revolutions per minute. The 
.smaller engine has two cranks and four cylinders, and 
deals with its maximum load at a speed of 360 revolutions 
per minute, the working steam pressure being 1 50lb. to the 
square inch. Steam separators are fitted to each engine, 
and lubrication is effected automatically. The guaranteed 
ateam consumption at full load when running condensing 
is 24 lb. per kilowatt-hour for the 300-kw. plant and 291b. 
for the 150-kw. set. A Mather and Platt motor-generator 
. 1s provided for the charging of the regalating cells of the 

battery of accumulators. A jet condenser with a steam- 
. driven direct-acting pump has been fitted in the cellar by 
the Wheeler Condensing and Engineering Company. It 
maintains a vacuum of 26in., and raises the water to the 
top of a Klein cooling tower, where it is reduced in tempe- 
rature by about 30deg. F. This tower cooler uses natural 
draught, and is able to deal with 40,000 gallons of water 
per hour. Thee room is traversed by a 10-ton crane 
supplied by Messrs; Higginbottom and Mannock, of 
Manchester, 


each pair of dynamos. 


shunt regulating switch. One p voltmeter serves 
Each feeder has two ammeters, 
with duplex switches and fuses fixed on the upper 
half of the outer panels. A chamber below the switcb- 
board contains the neutral bar and the registering 
watt-hour meters on Aron’s three-wire system. The 
battery is to be charged by the booster 
in conjunction with the generators. A multiple contact 
switch for regulating the supply when taken from the 
accumulators is situated in the accumulator-room, and is 
operated through rods and chain gear from hand-wheels 
fitted at the bottom of the centre panel of the switchboard. 
The booster gear consists of an ammeter and double-pole 
two-way switch and fuse, with a starting switch for the 
motor side. A Crawley automatic switch protects the 
dynamo of the booster, and & double shunt regulator 
permits the insertion of a variable resistance into tbe field- 
magnet circuits. Messrs, J. White, of Glasgow, the sole 
makers of Lord Kelvin's instruments, erected and conuected 
up the board and made all the apparatus thereon excepting 
only the watt-hour meters. 
Accumulalors.—The battery consists of 274 Tudor 
cells, each cell 5 six positive and seven negative 
plates in a lead box. They are arranged in two tiers upon 
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tected from acid spray by a 
orty-nine cells on each side of 


atout oak frames, which are 
coating of special paint. 


the neutral wire serve as regulators, and are connected in 
ting switch by bare copper 
The battery is capable of discharging 80 amperes 


stops to the steps on the re 


for 10 hours with a terminal E. M. F. of 500 volts. The 


normal and maximum rates are 120 and 150 amperes “on 


charge," and 80 to 216 on discharge respectively. 


Distribution, —The whole of the work connected with the 

g of the cables has been carried out 
ted Wire Company. The solid system 
has been adopted, all the feeder and distributor cables being 
per-insulated and lead-sheathed. They. 
n troughing filled in solid with pitch: 


manufacture and la 
by the British Ins 


triple-concentric 
are laid in cast- 
tempered with resin oil. For the distributing network 
‘10 and ‘05 square inch cables have been laid, the outer 
conductor forming the “ neutral" of the three-wire system. 
There are at present seven feeders, comprising à and ‘3 

uare inch cables. For the public arc lamps ?/,, single 
eables are used, while concentric cables are employed for 
the incandescent street lamps and for house connections. 
Altogether 45 miles of cables have been laid. This does 
not include the pilot wires, which are laid in the same 


London and Dublin. They are connected through a switch 
and fuse in the base to the distributing network. 

Scale of Charges.—Under their electric lighting order the 
Council are authorised to charge as much as 84. per unit 
for electricity, but with the object of placing the supply at 
the disposal of all classes of consumers the Council have 
adopted the following moderate rates: 6d. per Board of 
Trade unit for private lighting and 3d. for power and heat. 
A discount of 5 per cent. is allowed off the above-named 
figure which bringsdownthe prices approximately to 53d. per 
unit for lighting and 21d. for power. It is generally accepted 
that one unit of electricity is equivalent, light for light, to 
a little more than one-eighth of 1,000ft. of gas, so that 
electricity at the net price of 52d. per unit charged by the 
Rathmines Council for lighting can be obtained at practically 
the same cost as gas when the price of the latter is 33. 8d. 
per 1,000 cubic feet. For motive power the price of 25d. 
per unit is equivalent to gas at about 1s. 10d. per 1,000 
cubic feet. For the benefit of those consumers who do not 
care to expend the necessary capital in installing the wires 
and fittings in their premises, the Rathmines Electric 
Lightin mmittee have adopted the free wiring scheme 
of the National Electric Company, of London. Upon the 
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FIG. 3.—View of Bngine-Room, Rathmines Electricity Woke. 


troughs as the feeders. The insertion of cast-iron junction 
boxes at numerous points facilitates the isolation of any 
section of the distributing network, either for repair or 
connections. 

Public LigMing.—Arclampato the number of 108 have been 
fixed in the principal thoroughfares, spaced about 65 yards 
apart, and carried at a height of 18ft. from the roadway by 
cast-iron pillars with an ornamental curved bracket of 
wrought-iron construction. The lamps were made by 
Messrs. Verity, and the posts by James Allen, sen., and 
Sons. The arc lamps are run in 12 series of nine lamps 
each, connected across the outers of the distributors. 6 
extingüishing of one or more lamps will not affect the 
re der, as an automatic awitch is provided to substitute 
a wire resistance for the lamp. The terminal lamps on 
each series are fitted with single-pole switches and fuses. 
All the lamps are provided with substitutional switches. 
Lowering gear enable trimming operations to be carried 
out from the roadway. Lighter and shorter posts, 230 in 
number, each bearing a two-arm bracket carrying a pair of 
incandescent lamps, deal with the lighting of the quieter 
streets. These were cast by Macfarlane and Co., and were 
fitted up and erected by the General Electric Company, of 


application of an intending consumer, the wiring company 
pe and fixes on the premises the necessary wires and 
ttings, and completes the installation ready for connection 
to the District Council's supply mains. No charge is made 
for this work, but the consumer has to pay to the Council 
by way of rental for the wires and fittings the sum of 1d. 
per unit for every unit of electricity energy used, this sum, 
of course, being additional to the amount of the charges 
made by the Council for the electrical energy supplied. 
Area of Supply.—The area of supply constitutes the 
whole of the district of Rathmines and Rathgar, the 
following being the names of the streets in which 
the Council's mains have been laid, and throughout which 
a supply of electricity is available : Belgrave-road, Belgrave- 
equare North, Belgrave-square East, Brighton-road, Bushey 
Park-road, Castlewood-avenue, Charleston-road, Church- 
avenue, Cowper-road, Dartmouth-road, Frankford-svenue, 
Grosvenor-road, Harolds Cross- road. Kenilworth-road, 
Kenilworth-aquare North, Leeson Park-road, Leeson-street 
(Upper), Leinster-road, U pper Mount Pleasant-avenue, Lower 
Mount Pleasant-avenue, Mount Pleasant-square Soutb, 
Orchard-road, Orwell-road, Palmerston-road, Ranelagh-road, 
Rathgar-road, Rathmines-road, Upper Rathmines-road, 
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Temple-road, Temple-gardens, Terenure-road, Winnefield. private inspection of two new motor-starting switches which 


road, Zion-road. An extension of the mains to other 
parts of the district has already been decided upon, and 
the contract will shortly be given out for the probable 
requirements over the next three years. The Council will 
therefore be able to lay down mains in any other street 
where the demand is likely to yield a reasonable return on 
the capital expenditure on that section of the mains. 

At present there are about 1,160 lamps of 8 c.p. con- 
nected, while applications for a further 3,050 lamps are in 
hand. In addition to these, the public lighting represents 
about 2,540 8-c.p. lamps, the total demand thus being 
equivalent to 6,750 lamps. A temporary supply has been 
given for the past month free of charge. 

The capital cost of the generating works, mains, and 
public lamps amounts to about £71,000. 

` The whole of the works have been carried out under the 
supervieion of Mr. Robert Hammond, the consulting engi- 


neer. Mr. G. F. Pilditch, who has acted as clerk of the 


works for Mr. Hammond, is now the resident electrical 
engineer, Mr. S. T. Land being his chief assistant. 


FIG. 1.—'' B" Type Switch, 


Formal Inauguration. —The opening of the above-described 
works took place on the 31st ult. in the presence of a large 
and fashionable gathering. The function was performed 
by the Lord-Lieutenant of Ireland, who was received, 
together with Countess Cadogan and the Viceregal party, 
at the town hall by Mr. E. Hodgson, chairman of the 
Rathmines Urban Council ; Mr. R. Danne Bolton, chairman 
of the Electric Lighting Committee ; the members of the 
committee; and Mr. F. P. Fawcett, clerk of the Council 
Subsequent to the formal inauguration of the supply and 
the involved speechmaking, the Viceregal party was con- 
ducted round the electricity works by the chairman of the 


Council and the members of the Electric Lighting Com- 


mittee, including Messrs. R. D. Bolton (chairman), R. 
Booth, J.P., F. A. Butler, C.E., C. W. Hely, J. P., T. 
Hewson, E. Hodgson, L. C. Murphy, J. P. Pile, and 
Thomas Edmundson. The consulting engineer, Mr. Robert 
Hammond, explained the working of thé generating plant 
and other electrical apparatus. Su 


SOME NEW MOTOR-STARTING SWITCHES. 


We were invited recently by the Electrical Transmission 
Company, Limited, of Albert Works, Ham mersmith, to a 


the firm are about to place on the market, A brief descrip- 
tion of these switches may interest our readers. What may 
be termed the B' type switch possesses several special 
features, the essentially novel of which is perhaps that 
the handle is not directly attached to the switch arm, 
but is only held to it by electromagnetic means when the 
conditions are suitable. The switch arm and handle lever 
are of iron, and have pole-pieces attached to them extending 
across the face of & coil mounted to surround the iron 
spindle of the switch, and together they constitute an 
electro-magnetic clutch. The awitch also has a temporary 
contact (shown just above the clutch coil in the illustration, 
Fig. 1), a “non-sparking” arrangement (shown at the 
bottom left in the illustration), and a maximum cut-out and 
hand switching-off handle (shown at the bottom right in the 
illustration). E 
Fig. 1 shows the switch in the “off” position. The 
action of switching on is as follows: The handle is brought 
towards the switch arm, so as to bring the pole-pieces 
together, and in doing so makes the circuit at the temporary 
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Fic, 2,—' A" Type Switch (on speclalgframe; 


contact to energies the clutch coil and also excite the 
motor magnets, as the clutch coil is in series with the 
motor field-magnet coils, It is then necessary to pause for 
a short period, depending on the size of the motor, until 
the current in the field magnets has risen to about its 
proper amount, as otherwise the clutch will not be 
sufficiently powerful for the switch handle to draw the 
switch arm against the spring which has brought it to the 
“off” position. The switch arm may then be drawn slowly 
from contact to contact until the full “on” position is 
reached, when the switch handle is held by a spring 
detent. The gradual rise of the current in the field magnets 
of a motor, especially those of large size, can be easily 
noted by placing an ammeter in the circuit, and where it is 
not taken into account serious excessive flus of current 
with damage to the switch contacts and sparking at the 
motor brushes results, through the only partial excitation 
of the magnets. Should the-operator switch on too fast the 
maximum cut-out acta, short-circuiting the coil, so releasing 
the switch arm from the handle, when it springs back to 


| the “off” position, inserting the resistance as it does so. . 


The object of the “non-sparking” arrangement is to 
temporarily close the ciroult whi the switch arm is 
trav to the first contact of the switch, when it is cut: 


out of circuit. i 


H Py a 
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Open- type switches are provided in all cases with wire | ON THE SIMILARITY OF EFFECT OF ELECTRICAL 


guards so that the action of the apparatus cannot be 
interfered with, and the maximum cut-out handles are 
arranged so that they cannot be held down, The other 
special features claimed for the B' type switch may be 
summed up as follows : it cannot be switched on until the 
motor field magnets are well excited, or without a suitable 
difference of potential ;. it automatically switches off if the 
operator attempts to switch on too quickly ; it automatically 
switches off if the current exceeds a given amount; it 
automatically awitches off if the current supply fails ; it 
always inserta the resistance before breaking the circuit; 
it breake the circuit on carbon-sparking contacts; and all 
contact parte are interchangeable and easily renewable. 

In general principle the A." type switch is the same. as 
the switch just described, but the arrangement of the parts 
is different, as the contacts are arranged vertically in align- 
ment, and the clutch and oe Srp is fixed at the 
top of the pedestal. The great advantage of this switch 
over the B" type is that it takes the starting-up entirely 
out of the operator's control, and switches on at the speed 
for which it is adjusted. The operator is unable to inter- 
fere with the process of switching on, although at any time 
he can instantly switch off. It also avoids a fault which 
has prevented the satisfactory continuous working of other 
slow-moving awitches, in that the switch arm stops when 
fully on each contact and proceeds with a quick-make to 
the next, when progressively cutting out the resistance. 
This prevents the fusing and sparking which takes place 
with a slow-moving switch arm, owing to the great current 
density when passing from one contact to the next, as 
practically the whole current Begin through the contact in 
advance, and with a slow moving switch the actual contact 
area for a considerable time may amount to little over a 
line or a point. 

The action of the awitch (Fig. 2) is as follows: When 
starting up the operator winds up a heavy weight in a 
OMS DOR by means of a spring boit. When fully wound 
up the hand-wheel shears out of engagement with the 
weight by compressing the spring bolt, and is locked to 
prevent further forward movement. The weight then 
descends in the dash-pot, drawing the switch arm over the 
contacts, and the step-by-step motion is secured by a 
spring detent, which acts at each contact. "The action of 
moving the hand-wheel backwards to switch off causes the 
short-circuiting of the clutch and release of the switch-arm. 
Ok the special features claimed for this switch the following 


may be mentioned: it is practically impossible for the. 
most unskillod operator to damage either the motor or the 


switch ; it switches on automatically at a slow speed, which 
is out of the operator's control; it switches on automati- 
cally after the motor field magnets are well excited ; it 
switches on automatically with a step-by-step action, 
stopping on each contact and then proceeding with a 
“quick make” to the next; it switches off automatically 
if motor is overloaded or the current exceeds a given 
amount ; it switches off automatically if the current supply 
f4'ls ; it always inserts the resistance before breaking the 
circuit; it breaks the circuit on carbon sparking contacts ; 
it cannot be operated if there is no current supply, or 
without a suitable difference of potential; the rotation of. 
the band-wheel “clockwise” switches on, whilst a small 
movement in the reverse direction awitches off; thore is 
nothing outside the case but the operating handwheel (the 
whole of the mechanism is enclosed in a strong weather- 
tight case, the side doors of which are bolted from the 
inside of the top cover; the padlock on the top cover, 
therefore, locks up the entire case); and all contact parts 
are easily renewable. 

With both of the above-described. switches the name of 
Mr. Walter F. Jones, manager for the Electrical Trans- 
mission Cumpany, Limited, must be associated as inventor. 
We understand that a large sum.of money and a great deal 
af labour have been expended in perfecting the gear, but 
if extended experience with the switches proves the objecta 
aimed at to bave been satisfactorily attained, this e 
end labour will have been amply rewarded. It only 
remains to add that repeated operations of the switches 
under normal conditions in our presence were entirely 
satisfactory, | 


‘or these are the lines of demarcation that se 


STIMULUS ON INORGANIC AND LIVING SUB- 
STANCES.* | 


BY JAGADIS CHUNDER BOSE, M.A, DSC, PROFESSOR OF 


PHYSICAL SCIENCE, PRESIDENCY COLLEGE, CALCUTTA. 


If we take a piece of living tissue, say a piece of muscle, and 
subject it to an electric stimulus, there will be produced a con- 
traction; the stimulus causes a molecular rearrangement by 
which the form of muscle is changed. On the cessation of 
stimulus the muscle, recovering from the molecular strain, 
gradually attains its original shape. The effect of stimulus on 
nerves is, however, not apparent ; there is no change of form. 
'The molecular disturbance due to stimulus can, nevertheless, be 
detected in an indirect manner from certain electromotive varia- 


tions that are produced. If, now, a mass of metallic filings be 


taken and subjected to electric shocks there is no visible change. 


The substance appears to be irresponsive or dead to stimulus. 
‘Are inorganic substances, then, really irresponsive ? Could this 


apparent want of response not be due, after all, to our 
inability to deteot the profound molecular changes that may 
have nevertheless taken place in the substance under the 
action of stimulus? In nerves it is seen that the molecular 
changes can only be detected indirectly by an electrie method. 
The author describes an electric method based on the variation 
of conductivity, by which the molecular change due to an 
electric stimulus in an inorganie substance is detected and 
measured. Curves are in this manner obtaiued with the con- 
duotivity variation (proportional to molecular effect) as ordinates, 
and the time of exposure to the stimulus or the time of recovery 
from the effect of stimulus as absciss:e. Jt is next shown that 
the effect on matter of electric stimulus of widely varyin 

frequencies is a continuous one. There is also a continuity o 

effect on all forms of inorganic matter, similar effects being 
produced not only (1) in all elementary substances— metals, non- 
metals, and metalloids ; but also (2) in metallic compounds— 
such as the chlorides, bromides, iodides, oxides, and sulphides. 

Comparisons are next made of the molecular response in both 
inorganic and living substances under varying conditions: (1) 
on the effect of moderate stimulus ; (2) on the eftect of maximum 
stimulus ; (3) on the effeet of superposition of medium stimuli— 
(a) effect due to slow intermittence, (b) tetanic effect due to 
rapid intermittence ; (4) on the opposite effect due to stron 
and feeble stimulus ; (5) on the transitory negative effect; (6) 
on the physical theory of ‘‘ fatigue” in inorganic and living 
substances; (7) on the various means of rapidly removing 
fatigue; (8) on the effect of injection of various substances 
which aot as ‘‘ poisons.” In all the above cases the curves for 
both living and inorganic substances are found to be similar. 

The author next gr age & theory of vision, and describes 
an artificial retina; the various effects of radiation on this 
artificial retina explain many obscure phenomena of vision. 
Parallel experiments are then described with the artificial aud 
real retina : (1) on the effect of short exposure to the action of 
radiation ; (2) on the effect of intermittent radiation, on the 

uestion of the presence or absence of flicker depending on 
the intensity of radiation, and on the rapidity of intermittenoe ; 
(5) on the peculiarity of the visual sensation curve, as explained 
by the curve of effect on the artificial retina ; (4) on the different 
elements of retinal fatigue ; (5) on certain curious reversal 
effects ; (6) on after-oscillation and visual recurrence ; (7) on 
the pore at pir tee of binocular alternation of vision, and 
on the analysis of ipd ate images by alternate after-vision ; 
(8) on the persistence of retinal oscillation, and its continuity 
with the 5 of memory. 

In all the phenomena desoribed above there is seen an identity 
of effect of external stimulus on both living and non-living 
forms of matter. It is difficult to draw a line and say ‘‘ here 
the physical process ends and the physiological process begins, 
rate the 
physical, the physiological, and the beginning of psychical 
processes. No such arbitrary lines can be drawn, there being 


no breach of continuity. 


The Hospital Scandal.—The reports received by Lord Roberts 
as to the treatment of the British prisoners in South Africa, and 
more particularly the sick and wounded, refleot very unfavourably 
on the Red Cross staff with the Boers. There are, however, a few 
names which stand out very clearly as men who did their dut 
well, in deep contrast with others, who were unwilling to ris 
trouble with the Boer Government by doing so. The report of 
Colonel Hunt to Lord Roberte with reference to the Pretoria 
hospitals gives the names of two or three of these men, amongst 
whom we are to find an electrical éngineer, Mr. Wolley 
Dod. This gentleman was one of a committee of three, formed in 
the town, who ably assisted Dr, Von Gernet. To this doctor the 
greatest praise is given, as also to the committee who helped him. 


* Abstract of paper read before the British Association ab 
Bradford. 
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THE EVOLUTION. OF SWITCH GEARS FOR HIGH- | bars. The fuse is drawn through a glass tube fixed 


PRESSURE ALTERNATING CURRENTS. 
BY W. E. WARRILOW. 
(Continued from page 310 ) 
TRE ELECTRIC CONSTRUCTION COMPANY. 


The manufactures of this firm in connection with switch- 
boards for high-pressure continuous current are well known, 


in a porcelain case, and fitted with suitable contacts. 
The machine switches are provided with guides, so that 
the switch may be fixed in readiness for driving in after 
synchronising. The circuit panel is exactly similar to the 
alternator panel, with the exception that the switches are 
not provided with guides. | 

The dynamo and circuit panels are placed on either side 
of & synchronising panel, fitted with Cardew voltmeter, 


Fi, 81.—Morley Bwitchboard. - Je 


but they have, however, erected boards for alternating- 
current stations also. They resemble the preceding boards 
in respect to connections and passage at the back. Fig. 31 


is a photograph of a board supplied to the Morley Corpora- 
tion for their alternating-current station. It consists of 
alternator and circuit panels arranged for a single-pole 


system, the outer being earthed. The alternator panel is 
fitted with switches, fuses, and instruments for three 
alternators, —— n provided with an ammeter, 


two single-pole switches, and fuse. The two switches, 
which are of the plug type, are provided to enable 
the machine to be connected to one of two ‘bus 


Fre 82 —Switchboard, Morley. ` 


ee lamps, three low-tension voltmeters (one for 
eac 
plags, and an interconnecting switch for coupling the bars 


bar and one for incoming machine), eight synchronising 


together. Five small transformers are provided for syn- 
chronising and for the voltmeters. Fig. 32 is a drawing of 
this high-tension board, which will make clear what is not 


seen in the photograph. A regulating table is placed in 
front of the main board, from which the exciter currents 
are controlled. Fig. 33 shows this table with its regulat- 
ing and field-breakin E switches and ammeters In the, 
hotograph of the d board the table may 
m seen, and the cables leading from the stops on 
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the regulating switches to the resistance frames are | previously illustrated in that it has no passage at the back, 
also very evident. ! and it cannot be handled at the back except in a “dead ” 

Fig. 34 is a photograph of a board of older construction, 
it having been made some eight years ago for Johannesburg. 
At first sight it resembles a continuous-current board, and 
might be mistaken for such. In the distance is the alter- 
nator board, fitted with field breaking and regulating 
switches at the bottom and high-tension fittings above. 
Cardew engine-room voltmeters are fixed above this board 
In the middle distance is the synchronising board, fitted 
with double-pole switches for paralleling and synchronising 
pluge and lamps. In the foreground are the circuit panels, 
our in number, fitted up with main switcb, ammeter, 
plugging arrangement for coupling tbe circuit to any 


“le 


(arn 
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F10. 88.—Regulating Table, Morley. FiG. 36. — Cowan Panels. 


machine, and a throw-over switch, by means of which any | state. This desirable result is obtained by making the 
machine may be taken off the circuit and another ono | board up of narrow alate panels which can be hinged 
inserted. It will be noticed that ample room for extension | forward on their lower edges, so that the back of the slate 
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Fic 84.—Johannesburg Switchboard. 


ia. provided in both dynamo and circuit panels. It must be | becomes accessible. The photpgraph (Fig. 35) shows a 
noted that the abovo boards were made to engffeers’ speci- | portion of a board so constructed, where it will be seen 
fications, and since first erection have been considerably | that each panel is fitted with two 'bus-bar plugs, ammeter, 
extended. switch, and duplicate fuse contacts. Below the high - 
ME W Cowan STILL. tension board is the regulating table with rheostat, hand- 
The switchboard ta be now described differs from those | wheel, ammeter, and field-breaking switch, arranged vertr. 
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cally under the dynamo panel they are intended to control. | forward as shown in the photograph, and any alterations 
By this means high and low tension portions of the board | required can be carried out with safety, as the removal of 
these fittings from the circuit entirely isolates the panel. 


FIG. 38 —Ordinary Switch, Opening Field Circuit. 


Fic. 87.— Cowan High-Tension Fuse. 
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Fic, 40,.—Cowan Fireproof Tron.clad Resistance Units. i 


Fig. 36 is a photograph of the higb-tension switcb, 
which is of the double-break type. An insulating shutter 
is fixed between the two blades and attached to the handle. 
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FIG. 41.—Small High-Tenslon Board at Watford: Fig. 42 - Andrew's Discriminating Cut-ovt. Low Tension for Sub - Statlons. l 


are kept in perfect symmetry. By withdrawing the bus- A switch of this pattern will safely open circuits of 500 
bar plug and high-tension fuse the panel may be hinged | amperes capacity, and all high-tension parts are most care- 


lum 
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fully shielded. The high-pressure fuse is illustrated by 
Fig. 57. It is of the switch-fuse type, and only differs 
from other examples in the arrangement of the fuse wire. 
This passes from one terminal in the handle to the other 
through a chamber formed of asbestos pieces laid side by 
side, retained in position by mica dies Duplicate fuse 
contacte are provided in the panel to allow a faulty fuse to 
be replaced without interrupting the circuit. In the figure a 
small plug will be seen inserted to the right of one of 
the fuses. This is the synchronising plug, and it may 
be inserted to couple the synchroniser to the incoming 
machine. The alternators may be connected to one of two 
"bus bars by means of a plug inserted at the top of the 
board above the ammeter. The field switch, mounted on 
the front slates of the regulating desk, is arranged to short- 
circuit the field on itself through a non-inductive resist- 
ance. Fig. 58 is a photo of an ordinary switch opening 
the field when the arc produced can be plainly seen, 
while Fig. 39 is a photo of Cowan's patent switch opening 
the same circuit. The two small white points at the contact 
jaws represent the arc, which is, of course, inappreciable. 
The resistance unite are constructed on a new principle, 
there being no connecting wires leading away to frames, 
etc. Each unit is encased in iron, the stops being embedded 
in a fire-resisting composition. The whole arrangement can 
be raised to a very high temperature without danger. 
Fig. 40 is a photograph illustrating four units of various 
sizes. Fig. 41 is a small Cowan board erected at Watford. 
This firm are the makers of Andrews’s patent non-return 
cut-outs for use with alternators running in parallel, and 
Fig. 42 illustrates a discriminating form for use on low- 
tension circuits in sub-stations. When dealing with heavy 
currents Messrs. Cowan’s make use of a switch of the 
water-break type placed above, and operated from, the 
switchboard platform by means of levers. 


THE CONSTRUCTION OF LARGE DYNAMOS AS 
EXEMPLIFIED AT THE PARIS EXHIBITION.* 


BY SILVANUS P. THOMPSON, F.R.S. 


The author, in opening his paper, referred to the con- 
tinual changes which are taking place in the design of 
electrical apparatus, and of the way in which practices 
which seemed to be quite standardised are gradually dis- 
carded in different countries. He was, therefore, very keen 
when visiting the Paris Exhibition to see what progress 
had been made by the various nations in dynamo desi 
The Exhibition afforded exceptional advantages in this 
respect, on account of the large alternators and direct- 
current dynamos which were exhibited by electrical engi- 
neers from every country manufacturing such machines. 
As an instance of the way in which types appear and after- 
wards die out in different countries, Prof. Thompson 
referred to the two-pole type of direct-current dynamo 
so largely used in England. This class of machine was 
not exhibited, except for very small motors, by any 
Continental firm. Another English type which was not 
represented by foreign exhibitors at the Paris Exhibition 
was the alternator with the armature built up of 
thin coils of bare copper, such as is manufactured by 
Mr. Ferranti. To begin with the alternators oxhibited at 
the Paris Exhibition, the author characterised them as 
getting more “flywheel” in style—that was, they were 
increasing in diameter and decreasing in length. The 
alternators might be divided into four types. The first 
of these had external magnets which were fixed, and a 
revolving armature inside the same. The second type 
contained those machines which had a stationary armature 
surrounding an internal system of magnet poles built up on 
a flywheel. The third type had no revolving conductors 
in either armature or field. It included what is known as 
the inductor alternator. The fourth and last type of 
alternator had a stationary armature which was inside a 
revolving magnet, and in order that this might be arranged 
the field-magnet system had to overhang at one side of the 
flywheel. With respect to the number of machines of each 


ib batract of bef ibi 5 
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type which were exhibited, there were rather few of the 
first type and a great many of the second type. Of the 
third or inductor type there were hardly any exhibited, 
which was somewhat surprising in view of the great attention 
which had been paid to inductor alternators in the past. 
There were three machines of the fourth type on view, 
in which he was much interested. He believed that this 
class of machines was first used by Mr. C. E. L. Brown, 
who employed the type when making the Cairo alter- 
nators. The advantage of the machine was a mechanical 
one. With the poles fixed on the inside of the extended 
rim of the flywheel, the centrifugal force of the revolving 
masa of each pole tended to keep it in place against the 
rim. It also counteracted the magnetic pull which was 
inwards. In the more usual type of alternator field with 
the poles projecting outwards from the flywheel, both the 
centrifugal force and the magnetic pull were in the same 
direction, and had to be provided for mechanically in the 
means of attaching the poles to the rim. He believed that 
Mr, Ferranti was the first to introduce bare copper strip 
wound in an edgewise spiral for the exciting coil of the 
field magnets. This method was now very largely used by 
practically all the large manufacturers of dynamos, and 
large sections of copper tape were now wound up in this way. 


S ae 


3 


3. 
Fio. 1. 

As was somewhat natural, the voltages of the various 
machines was widely different, ranging from 2,000 volts to 
5,000. He noticed that the practice of laminating the 
field-magnet cores had practically disappeared as far as 
continental makers were concerned. They used inatead 
a cast-ateel core with a laminated pole tip. Amongst 
the large armatures there was not one of the surface- 
wound type, but in every case the conductors were 
either wound in holes in the core, or between teeth 
formed in the same. For insulating these holes or 
teeth, mica or micanite was almost universally employed, 
It was interesting to compare in this respect the 
machine of the present day manufactured by conti- 
nental makers with those exhibited at the Frankfort Exhi- 
bition in 1891. The machines at that date almost all 
employed what might be described as the paper type of 
insvlation, and screwed connections between the armature 
conductors and the commutators. English manufacturers 
even at that date had all adopted the sweated connection. 
This year showed that the screwed connection at the com- 
mutator had practically qas Len as had also the paper 
type of insulation, except where it was used for making up 
space. He had looked into the question of the number of 
slots per pole, or, to put it more accurately, the number of 
slots per pole per phase, employed by the various Conti- 
nental makers. In the case of one large machine, this was 
as low as one slot per pole, but the greater number had at 
least two slots per pole per phase. In the largest alter- 
nator which was exhibited by the Allegemeine Elektricitats 
Gesellachaft, of Berlin, five slots per pole per phase were 
used. There was one machine which, curiously, had 
2% slots per pole. | 

In the winding of direct-current armatures, and also in 
certain alternators, the cylindrical winding was very largely 
used. In this winding there were at least two conductors 
in each slot, one above the other. The lower conductors 
were bent round the armature in one direction and the 
upper conductors in another, but they were always kept at 
the same distance from the axis, so as to form ultimately a 
cylinder. Oa a machine exhibited by Ganz and Co., he had 
discovered a most unsymmetrical aystem of winding. It 
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was a three-phase machine, and the three circuits were 


arran as shown Fig. 1. It will be seen that cireuit 


it then skips seven slots, and, tarning round, embraces six 
slots inatead of five; with the next turn it embraces five, 
and the last turn six again. If the third circuit is looked 
at it will be seen that the first complete turn embraces no 
less than nine slots. The reason for this great irregularity 
is that it enables certain sections of the armature core, 


equal to four poles, to be wound in the shops, while only | 


single connections have to be made to each circuit when 
erecting the various sections in the station. It will be 
seen from the di that the section diagrammatically 
represented is complete in itself. 

he Helios company showed machines which would give 
either single-phase or three-phase currents at will, but, Prof. 
Thompson had not time to describe in detail the winding 
employed. With the increase in diameter of the alternators, 
due to increased output, the mechanical stability of the 
large rings was of importance. It was interesting to note the 
different ways in which different makers obtained the neces- 
sary strength. In one case he noticed that the cast-iron 
frame was made about one yard wide, whereas the length 
of the core was only 10in. In an alternator exhibited by 
the Schuckert Company the required stiffners was obtained 
by a number of stay-rods in tension, which were. secured 
to a ring concentric to the shaft and of comparatively 
small diameter. | 

The question which in France seemed to be largely 
engaging the attention of dynamo designers, was the com- 
pounding of alternators. There were two methods of doing 
this exhibited, the first of these was the Hutin-Leblanc 
system, which has already been described in our columns. * 
Prof. Thomson proceeded to describe another system, which 
depended on the principle that an induction motor with ita 
rotor driven slightly above synchronous speed becomes a 

enerator. These compound exciters for generators were 
esigned to compensate not only for changes in load, but 
also for c in the power factor of that load. 

The Russian branch of Messrs. Siemens and Halske 
exibited a direct-current dynamo, in which the tendercy to 
spark was kept down oF the following means: the inner 
surfaces of the poles did not form a cylindrical surface 
concentric with that of the armature, Instead of this the 
width of air-gap was increased, being smallest at the edge 
of the pole which the armature conductors approached, and 
largest at the edge from which the conductors receded. In 
the case in point the increase was from 7mm. to 9mm. 
Another new type of direct-current dynamo was exhibited 
by Messrs. Ganz and Co., in which unusuilly large teeth 
were formed in the armature. They were in fact only six 
teeth to a pole. The poles had extended pole-pieces of 
peculiar shape, and were built up of laminated steel. The 
whole of the plates, however, did not bave the polar 
extensions on them, so that the horns had a small cross- 
section of iron. : 

It was, of course, impossible to obtain accurate test 
pm for all the machines without carrying out a series 
o 5 which would take a long time. He had 
tested some of the machines by the Steinmetz formula, in 
which d equals the diameter of the revolving part and 
l equals the length of core. Steinmetz found then that 


the expression Kw 


in bad designs down to, say, three in good designs. 
With an increase in size, however, the numeric was 
decreased, so that for a 1,000 h.p. he had found the figure 
as low as 11. 


gave a numeric varying from six 


DISCUSSION. 


Mr. Alex. Siemens, in opening the.diacussion, explained that 
the reason why their dynamo at the Paris Exhibition was not at 
work more frequently was that the circulating pump oould not 
always provide the necessary water for condensing. The pump 
had n placed too high by a draughtsman who wished to give 
the pump due prominence. Other engines used the same circulating 
water, which ce got somewhat aerated. The result was that 
the pump in question would not always lift the water from the 


Mr. J. Shoolbred remarked that the relative advantages between 
JJC! eee pp Ue 2 
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the two. and multipolar type of dynamo was largely a question 


He would express his opinion, however, that up to the 
present ha had not beeo able to find a multipolar a rc i give 


Prof. 8. P. Thompson suitably replied. - ' 
— eee 


RECENT TRAMWAY CONSTRUCTION, WITH 
SPECIAL REFERENCE TO THE DEMERBE 


SYSTEM.* | 
BY WILLIAM DAWSON. 


It is about 35 years since the introduction of tramways 
into the large towns of pe, an account of the 
changes and developments which have been made in this 
means of transport: would be very interesting from an 
historical point of view, bat of little technical or industrial 
interest. The principles of construction, the different 
systems formerly in use, and the mode of traetion have all 
been revolutionised in the comparatively short time which 
has passed since the introduction of: tramways into this 
country, so that there is little to learn from the past. It 
would take up too much time to enumerate and investigate 
all the systems of. tramway construation which were 
successively tried when tramways were generally worked 
by horse traction, and which have now given place to other 
methods more suitable for mechanical or electric traction. 
The first tramrails were laid on either longitudinal or 
transverse wooden sleepers, but it was found that the wood 
soon rotted. The sleepers were therefore discarded, and 
experiments made with tramways constructed entirely of 
metal. The Vignoles rail was adapted for this 
and, finally, rails of the Brocea (or er) and the Demerbe 
(or trough) type were manufac : m 

The Brocca rail was afterwards adopted in Germany and 
England under the name of the Pl nix or Girder rail. 
This form of rail was ^ modification of the Vignoles rail, as 
the foot or bottom flange was merely widened and laid 
direct on the soil'or on a bed of concrete, It is now 
pray adopted throughout England, but in my opinion 

as not proved a success. When animal traction only was 
used, very little attention was given to the fishing of the 
joints of the rails, but on the introduction of steam and 
electric traction it was soon found that the jointe were 
unable to stand the increased strain. The fishplates were 
increased in length and thickness until in some cases 
they were 3ft. long and lin. thick; eight lin. fishbolts were 
used, sole-plates were placed under the ends of the rails, 
narrow steel qu were placed on the top of the bottom 
flanges of the rails at the joints, and the whole securely 
bolted together with six jin. bolts. The joints still 
worked loose, and it is now recogoised that all it is possible 
to do in this direction is insufficient to mako a perfect joint. 
In Germany, the ends of the rails were cut obliquely, after- 
wards they were halved on to each other, or the ends were 
notched, and a fishplate placed in the recess. All possible 
methods have been tried to prevent the joints working 
loose, and numerous patents havo been obtained for different 


ways of strengthening the fishing—all costly, and not com- 


pletely satisfactory in spite of the extra qutlay. The 
girder rail joint is undoubtedly defective, and the trouble 
which arises is to be attributed partly to the fact that the 
top and bottom of tho fishplates corrode, as also does the 
under side of the head of the rail. The fishplates then 
occupy a less space, and are less in depth than they were 
when new. The head and bottom flange of the rail is not 
firmly gripped by the fishplates, and as their proper work 
is to maintain the level of the ends of the rails under the 
action of unequally distributed forces, the joint soon 
becomes loose. It is not, therefore, surprising that the 


| consideration of the best means of fishing the joints of 


tramways has brought to the surface numerous, con- 
plicated, and often very rema:kable methods of dealing 
with this branch of tramway construction. : LE 

The Demerbe syst.m of tramway differs entirely.from 
all other types, and possesses in many ways some of the 
chief attributes of a perfect tramway. It consists of a 
hollow trough rail (A, Fig. 1), and the fisbplate (B, Fig. 1) 
is placed inside under the ends of the rails, and exactly fits 
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its contour, the point of application being immediately 
under the head of the rail. hen this system was first 
introduced the fishplate was pressed into the rail by means 
of bolts, but it was soon found that this was not satis- 
factory, and cotters (E, Fig. 1) were used. As the holes in 
the fishplates and rails are cut at different depths, when 
the cotters are driven in the fishplate is forced close up to 
the underside of the rail. The ends of the cotters are then 
elinched against the side of tho rail, and are thus fixed and 
prevented by any possibility from working loose, The rail 


(D, Fig. 3), a little smaller than the opening it has to fit, is 
inserted and driven up. "This arrangement of the tie bar 
enables the rails to be fixed to gauge with almost mathe- 
matical exactitude. 

In England, as a rule, a concrete foundation is laid the 
whole width of the carriageway to receive the paving, and 
when the Demerbe rail is filled with concrete in the manner 
above described it becomes attached to the concrete founda- 
tion, and is practically part and parcel of the carriageway. 
It is, therefore, capable not only of withstanding the strains 
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when laid in position in the carriageway is completely 
filled, by means of specially designed toole, with concrete, 
composed of four parts of jin. unscreened granite shingle 
to one part of Portland cement. The tie bars (G, Figs. 2 
and 3) used in the Demerbe system are flat, and the use 
of screw ends, nute, and bolts. is avoided. The rail is 
inserted into two oblique grooves, one of which is cut so as 
to exactly fit the outer side of the rail, whilst the other is 
wider, so as to facilitate the introduction of the inner side 
of the rail. In the space which is left a wedge of soft steel 


caused by the cars, but also all the strains and vibrations 
caused by the ordinary vehicular traffic, without any 
loosening of the joints or displacement of the paving. 
The girder rail is laid direct on the concrete foundation, 
and the oblique strains brought to bear on the head of the 
rail by the tramcars and other traffic causes the extremities 
of the foot or bottom flange of the rail to have a tendency 
to crush the concrete, and so allows the rail to oscillate on 
its base. As soon as the rail is subjected to the least 
movement or vibration, a narrow fissure is produced along- 
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side, which increases in width as the foot becomes more 
moveable. Water penetrates between the paving and the 
rail, and in frosty weather the paving is uplifted. The 
joint of tho rails is aleo partly responsible for these defects, 
as the water finds an early passage between the rails and 
fishplates. 

. It is necessary to take into account another factor 
which contributes to the grinding away or pulverisation of 
the concrete. The ends of the rails rest on a sole plate, 
which is intended to maintain the ends of the rails at one 
level. Whon the cars pass over the track the shock is 
harder at the joint than on the rest of the rail, where the 
movement caused by the car is more elastic, because the 
sole-plate and the concrete do not support the rail with 
the same rigidity, and the rails become dented at the jointa 
even when they are in perfect allignment. It follows then 
that the eame rigidity should exist at the middle of the 
rail as at the joint. In the Demerbe system this is so, 
as the concrete becomes perfectly attached to the rail, 
and the ridge of armoured concrete becomes part and 
parcel of the foundation itself. The same resistance is 
offered to the weight of vehicles for the whole length of 
the rail, no part being found to be weaker or more elastic 
than another. 

In 1894 a short experimental length of the Demerbe 
rail was laid in Leeds-road, Bradford, end to end with a 
similar length of girder rail Both portions have been 
subjected to a five minutes’ service of steam locomotive 
cars since that time. About three weeks ago a Demerbe 
rail was removed, in the presence of the Tranway Com- 
mittee, to ascertain its condition. The rail, joint, and 
gauge were found to be in every way perfect, and it was 
only after repeated blows with heavy hammers that the 
rail could be detached from the concrete foundation, and 
when raised it dragged up with it part of the foundation. 
No money whatever has been spent in repairing this portion 
of Demerbe tramway, but the adjoining portion of girder 
rail has been several times repaired during the six years it 
has been laid down. The sette nsed alongside the Demerbe 
rail are splayed to fit the sides of the rail, and laid directly 
against it, the rail thus serving as a support for the paving; 
and there is no tendency either for the setts to rise or 
fall as is the case with the er rail. There are in 
Bradford 404 miles of tramways, of which 36] miles are 
laid on the girder system, with rails weighing 106lb. per 
yard, and fishplates weighing 80lb. per pair. There are 
four miles of Demerbe tramway, constructed of rails weigh- 
ing 703lb. per yard, and fishplates weighing 512lb. eacb, 
and the Corporation have further in course of construction 
an additional 104 miles of tramway, which they are putting 
down on the Demerbe system. 

The detailed cost per yard of single track on the two 
systems, based on the price of materials delivered at Bradford, 
ie as follows: 
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Unscreened granite shingle........ ...... 
o m —Á—M— x 
Labour (packing rails)..................... 0 
Road sorapings (for plastering rails)... 0 
Track labore? 0 


0 
Soleplates punching ... 0 
Blackemithe work 8 a 0 
Repairs to punches . 0 
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Although it will be seen from the foregoing tables 
that the first cost of the Demerbe track is cheaper than 
the girder track, this point if not the most important. 
There is the cost of maintenance to consider, and judgi 
from the condition of the Demerbe track in Leeds- 
after six years’ wear and tear, it does not a that any 
repairs will ever be necessary during the life of the 
once it is properly laid. This life I should estimate to be 
about 20 years, whilst the girder rail has to be renewed in 


16 P itis | 
he opponents of the Demerbe system when they 

compare these rails with the girder type, state that the 
latter rail when laid on two supporta & heavier 
losd than the Demerbe rail under the same conditions. 
This is quite true, but the Demerbe rail does not act, nor 
is it intended to act, as a girder. It is supported through- 
out its entire length by a ridge of concrete, and the rail 
merely acts as a metallic coyering. | 

The advantages of the Demerbe system of tramway 
over other syatems may be summarised as follows: (1) The 
system is simple, bein E nae of very few parts. It is 
also cheaper, and can be laid more quickly than the girder 
system. (2) The rail and concrete resist the heaviest loads 
without displacement, depression, or other alteration of the 
track. (3) The cost of maintenance of rails and paving is 
reduced toa minimum. (4) The tie-bars are constructed 
without rivets or nute. No pone or drilling of the 
rails is therefore necessary, as the tie can be fixed to 
any part of the rail by means of the slots. (5) Curves 
of quick radii are made at the works, and are laid as 
quickly as straight track. (6) The concrete support 
effectually prevents water finding its way under the rail. 

Having regard to the very large sums spent annually 
on tramways maintenance, it is of the highest importance 
that lines should be constructed on a system which 
promises the longest working life, with a minimum of cost 
for repairs. The writer after a considerable experience in 
tramway construction and maintenance, has no hesitation 
whatever in affirming that the Demerbe system possesses 
points which place it far before the girder and other 
systems, and he can confidently commend it to the 
consideration of those having in any way to do with 
the development and extension of facilities for public 
transport by means of tramways. And as Bradford is the 
only city in the United Kingdom which has tosted the 
Demerbe system, it is perhaps not unfitting that this paper 
should form a contribution to the British Association when 
it holds its meeting in that city. 


| Discussion. 

The first gentleman who spoke on Mr, Dawson's paper raised 
the question of how the system described by him affected the 

way. Wasthe upkeep of the road just round the tramway 
more difficult to keep in order than was the girder type of railway? 

Mr. Alexander Siemens pointed out that with the Demer 
system a 71Ilb. rail was used, as against 105ʃb. rail on the girder 
system. He noticed that in spite of this the coat was not so widely 
different. 

Mr. Dawson, in reply, said that the roadway could be kept in 
order much more easily with the rails laid on the Demerbe system. 
This was because the granite seta did not tend to work loose in 
the same way as they did when laid on the under flanges of a 
girder rail. The vibration of the girder rail then tended to loosen 
the granite seta very considerably. 


— — 


FORTHCOMING EVENTS. 


Serr. 18 21, 

Iron and Steel Iustitute.— Paris meeting, Sept. 18, 19, 20, and 21 

Sept. 17.— Secretaries’ office opens at the Société d'Encourage- 
ment pour l'Industrie Nationale, 44, Rue de Rennes, at 3 p.m. 
6 p.m., meeting of council at Mr, Henry Chapman’s office, 
10, Rue Leffitte. | 

Sept. 18.—9.30 a.m., reception of the president in the hall of the 
Sociótó d'Encou env; redding and discussion of pa | 
2 p.m., visit to the Exhibition. 9 pe Soirée Musi 
Littéraire by the Comité des Forges de France. 

Sept. 19,—9 30 a.m., general meģting in the hall of the Société 

"Encouragement ; reading and discussion of papers. 2 p.m., 

visit to the Exhibition. 7.30 p.m., the Institute entertains the 
Reception Committee ab a banquet at the Hôtel Continental, 
Rue Castiglione. 

Sept. 20.—10 a. m., visib to the exhibition at Vincennes (loco- 
motives, railway plant, and machine tools). 8 p.m., Group A 
will start for the St. Chamond Works, 10 p. m., Group B will 
starb for the Hayange Works. 
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MUNICIPAL TRADING AT THE BRITISH 
ASSOCIATION. 


The energy of mankind is largely directed by what 
concerns the individual Ego; hence the necessity at 
times for looking behind the scenes in order to obtain 
an insight into the true origin of action. The world 
has need of the two classes—the one with whom 
Ego reigns supreme forming the great bulk of 
extremists, the other a class having obtained 
more or less powers of reasoning forming the 
moderates. The gradations, however, between 
the extremists on the one side to the extremists 
on the other side are almost co-extensive with the 
number of individuals. Thus it comes naturally 
that most men look upon a particular question from 
the point of view how it affects the individual, and 
each conclusion is in this way unconsciously biassed. 
Points which do not seem to concern anybody in 
particular are not readily examined, and, indeed, in 
Many cases are not examined at all. What real 
information as to the incidence of rating is given in 
Mr. Priestman's statement, similar to what has been 


A often given before, that the debt incurred by local 


authorities had increased from £60,000,000 in 1868 
to £262,000,000 in 1898; and of this £87,500,000 was 
estimated to be on account of municipal trading." 
These figures and many others are given (corrected to 
date) in the annual reports of the Local Government 
Board. Frequently the amount per head of popu- 
lation is stated for the purpose of showing how small 
is the amount per head. It seems never to have struck 
these amateur statisticians that the amount per head 
of population is misleading, and what is far more to 
the point the amount per responsible head—that is, 
per person responsible for interest or repayment— 
is never stated. The total population includes 
men, women, and children. Even taking the 
population as consisting only of men and women, 
the divisor would be two, assuming that every man 

was responsible for his proportion of the debt. But 
this we know is not the case, and probably a 
truer number for responsible population would 
be to divide by six or eight, getting rid of. irrespon- 
sible women, children, paupers, etc. A still further 
and a very large reduction must be made for the 
population residing in districts which have no 
debt. Then, again, the incidence of rating must 
be applied to every individual district, and not 
divided equally over the responsible population of 
the whole country. Taking round figures for 
an example, and assuming Cardiff to have a total 
population of 128,000, and a local indebtedness 
of about £2,000,000, the number of responsible 
ratepayers dividing by eight will be 16,000, giving a 
local indebtedness of £125 per head, a vastly different 
figure to the not quite £2 per head of population 
given in popular lectures. Arundel has a population 
of about 2,700, a debt of about £8,500, or a debt per 
bead of responsible population of less than £25. Not 
long since, hoping to get trustworthy figures to put 
before the joint committee, we sent a circular to 
every authority in the country asking for official 
figures relating to population and indebtedness, but 
while obtaining many hundreds of replies, a large 
number of those authorities whose indebtedness is 
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greatest refused the information, not a few suggesting 
that if the committee wanted the figures they could 
compulsorily obtain them. The sting of accurate 
figures no doubt is in the fact that success in 
trading is not always assured, and those who 
indulge in trading should have some approximate 
knowledge of their real liabilities. We would 
suggest that all those who cau obtain access to 
authoritative figures should find out the indebtedness 
per pound ratable value, so that every ratepayer 
would have some idea as to how far his credit is 


in pledge. 


CORRESPONDENCE. 


One man's word is no man's word, 
Justice needs that both be heard." 


ELECTROMAGNETIC INDUCTION. 


SIR,—I have no desire that my critics should “ temper 
justice with mercy,” but I certainly think your corre- 
spondent, Mr. F. Johnston, might have tempered his want 
of mercy with a little justice. He says: "Mr. Danton 

describes the case of a rectangular coil of wire 
having its plane parallel to a uniform magnetic field; and 
then, after asserting, what is most obviously true, that 
there will be no current generated in the coil under these 
conditions, evidently thinks that he has proved his case.” 
He then goes on to show that the statement to which I 
object does not imply that there will be a current under 
such conditions, and that I bave therefore “found a 
veritable mare's nest.” Now this apparently crushing 
reply is founded upon a gross misrepresentation ; for my 
argument was not that there will be no current, but that 
*'there will be no E. M. F.“ Strange to say, in another 
part of his letter he quotes these very words of mine, 
which makes it somewhat difficult to believe that his 
misrepresentation is the result of a mere overeight. 

Mr. Johnston further says: ‘“ Remembering that the 

so-called ‘lines of force’ are simply graphical means of 
representing the direction or ‘grain’ of the medium or 
state known as the magnetic field, it is evident that the 
E.M.F. impressed on a conductor, whether it be in the 
shape of a rectangle or not, is dependent on the density 
of that field and the rate at which the conductor cuta it at 
right angles to its direction.” This is the most shocking 
case of non sequitur that I have ever met with ; even if the 
second proposition is true, it certainly does not follow as a 
logical consequence of the first. Further, the first is not 
true, for the lines represent the strength of the field, not 
simply its direction. 
- My oontradiction of the statement which Mr. Johnston 
upholds is based on the authority of Faraday, who holds 
that the cause of an induced current, or of a. tendency to 
such a current, is the linking or unlinking of magnetic 
lines into or out of the electric circuit. I quite admit the 
possibility of Faraday being wrong and Mr. Johnston being 
right, but the theory put forward by Faraday strikes me 
as being by far the more probable one. Howerer, the 
question could be decided by an experiment.— Yours, etc., 
Stockwell, S. W., Sept. 8, 1900. W. F. DUNTON. 


LOCK AND BLOCK SIGNALLING. 


The report of the Board of Trade in«pector, Lieutenant- 
Colonel Yorke, on the enquiry into the causes of the 
accident on the North British Railway near Charing Cross 
Station, Glasgow, in March last, by which seven persons 
lost their lives and over 30 others were injured, has just 
been issued. Colonel Yorke places the responsibility for 
the disaster upon the signalman on duty at the time at 
Charing Cross box, and assigns as the immediate cause the 
use of apparatus under conditions which were demonstrated 
by the accident as improper. 

The line is worked under the “lock and block" system 
of signalling, and the conditions leading to the accident 


were as under: Train A immediately on passing Charin 
Cross box found some difficulty with the brake, and stop 

in consequence before reaching the advance clearing treadle 
for the box named. The signalman at the rear box had 
train B waiting there, and intimated the fact to Charing 
Cross. The latter found he could not clear the rear 
section as his instrument was locked. He seems to have 
immediately aesumed that the passage of train A had failed 
to operate the treadle; and, taking the releasing key 
provided for use under exceptional circumstances, unlocked 
the instrument for the rear section, cleared the line and 
accepted train B, with the consequences already detailed. 

On the advantages of lock and block" working over the 
ordinary form of signalling there is no occasion to dwell 
now. Yet, here, where such a system is in regular use, 
and where the apparatus appears to have worked exactl 
as it was devised to do, the conditions obtaining are suc 
as permit a signalmau to commit an error of the first 
magnitude, and of precisely the same class as if the 
apparatus provided no special check upon error. 

hat releasing keys introduce a weak point in an-other- 
wise admirable system of checks against error is not new, 
and they have before now been pointed to as violations of 
the fundamental principles underlying the “lock and block.” 
Their use is, no doubt, hedged about with regulations, and 
requirements in the way of explanations, but it must not 
be forgotten that, given the opportunity of use at will 
without positive check, no regulations, however stringent 
they may be, or appear to be, will repair the mischief that 
may arise from use under misapprehension. As criminal 
intention is absurd as an assumption for certain actions, 
the train of circumstances must initially be ascribed as 
due to a misapprehension. 

It is a fundamental principle of railway signalling that 
failure of apparatus should not cause danger of accident, 
but should result in delay to traffic only. In ordinary 
signalling failure of apparatus leads to working being 
carried on at Caution, and “lock and block” systems 
should not be exempted from the same rule. Suppose the 
treadle had failed, as was assumed in the case under notice, 
the use of the releasing key would not have repaired it. 
The traffic would have been facilitated undoubtedly, but 
the preventive check, which is the sole reason for the use 
of the particular class of apparatus, would be absent, and 
if apparatus temporarily fails in the function which con- 
stitutes its supcriuiity over other apparatus under normal 
conditions, sur: ly such failure is justification for altered 
conditions of working to meet the less efficient checks 
available. Moreover, if there are means for obviating the 
natural results of such a defect, there is a tendency to 
regard the repairs as of no particular urgency, and the 
dangerous conditions are prolonged. 

he fact is, of course, the provision of a releasing key is 
a confession of the inability of the apparato to meet all 
the conditions of railway working. They are, of course, 
useful in other ways than for bridging over defects, as, for 
instance, when cancellation is necessary. But traffic should 
hold second place to safety, and if such dangers as are here 
considered exist, it would seem desirable that the use of 
such auxiliary apparatus should be discontinued. In all 
probability it would be found that under rigid supervision 
and closer enquiry the necessity for their use is more 
apparent than real. Where it is easy to rectify a mistake, 


it is often considered unnecessary to aim at great accuracy. 


It may also be noted that the usual suggestion for 
making special releasing of the instrument safe—ocon- 
current action on the part of the two signalmen con- 
cerned—would bave failed in the Glasgow case, since the 
man at whose instance the operation would have been 
undertaken failed to realise the cause for the instrament 
remaining locked, and the other man, who would be a 
party to the operation, would have no means of checking 
the statements made to him. 

Other questions than those referred to might be discussed 
with advantage—the extremely prompt resort to the 
releasing key on the assumption that the treadle had failed 
is significant—but not now. The accident, deplorable as 
it is, cannot fail to draw attention tothe subject. Regarded 
as a test of the principle of lock and block signalling, the 
apparatus may with truth be said to have done better than 
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its manipulator and director, and should stimulate con- 
fidence in its ability to prevent such accidente if the fatally 
easy means of nullifying its checks in the direction of 
safety are not provided. 


ON THE APPARENT EMISSION OF CATHODE RAYS 
FROM AN ELECTRODE AT ZERO POTENTIAL * 
BY CHARLES E. S. PHILLIPS 


It has been noticed by many people who work with X-ray or 
other vacuum bulbs that numerous bright green patches occa- 
sionally appear upon the inner surface of the glass walls of a 
bulb while a discharge is passing, especially during the process 
of exhaustion. These green flecks vary considerably from time 
to time both in shape as well as in position, and efforts have 
been made to connect their existence either with want of 
uniformity in the composition of the glass or with irregularities 
in the surface of the negative electrode. I have already, in 
another place, given some account of an experiment made with 
the object of clearing up this uncertainty, and now beg to sup- 
plement that work with the following observations as to the 
cause of the phenomenon. The experiment just referred to 
consisted in using a pivoted disc of aluminium as the negative 
electrode in a bulb containing rarefied air, so that when green 

atches appeared a rotational movement of the disc (actuated 

y means of an external magnet) would show whether the 
patches of green moved in a corresponding manner or not. It 
was seen that they did so move. 

A distinct feature of the experiment, however, consisted in 
ascertaining whether these flecks which persisted after the 
discharge had ceased were still sensitive to movements of the 
cathode. This also was found to be the case. The proof, 
therefore, that the green patches were associated with an 
emission from the cathode appeared complete. But it was 
further noticed that subsequent to the passage of a discharge, 
and even when either or both of the electrodes were connected 
to earth, still the green flecks were easily visible upon the glass 
walls of the bulb, and continued to move as before when the 
cathode was rotated. This was apparently a case in which 
cathode rays were emitted from an electrode at zero potential. 

I do not know that any explanation of this effect so far 
been offered, and I therefore venture to bring forward the 
following suggestions, supported by further experiments, 
When a piece of metal is placed in a rarefied atmosphere and 
made the negative pole for an electrical discharge 
across the attenuated gas, innumerable small bright specks o 
light appear over the surface of the metal. It was found 
convenient in my particular case to use an iron eleotrode for 
observations of this effect, because it had the advantage of 
being readily magnetisable from without. The addition of a 
similar iron electrode to act as the anode determined the shape 


of the etic field. With such an apparatus it could be seen 
that the bright spots appeared principally upon the cathode 
while the discharge passed, and that the creation of a magnetio 


field between the electrodes made visible the individual 
luminous streams of gas emanating from those tiny points of 
light. The ps of these luminous streams becoming bent by 
the action of the magnetic field followed the direction of the 
lines of magnetic force, and exhibited a tendency to become 
spiral in accordance with well-known laws. In this way a fine 
layer of sodium upon the anode was caused to fluoresce through 
the action of the negatively electrified particles beating down 
upon it. One was able, in fact, by this means to cast shadows 
of objects placed in the paths of the bent streams, and at a 

ressure considerably higher than that necessary for the pro- 

uction of the well-known cathode shadow effects. In the above 
case, however, the method served to clearly establish the fact 
that the bright points of light upon the surface of the cathode 
indicated the places from which the jets of gas originated. The 
number of these jets became less as the exhaustion was con- 
tinued, and individual streams were very clearly seen owing to 
the action of the magnetic field. When the discharge began to 
cause fluorescence in the glass of the bulb some green patches 
made their appearance, and, in some cases, when the cathode 
was magnetised a bright spot, which was previously judged to 
indicate the origin of a green patch upon the glass, would 
shift to a new position upon the electrode. In all such cases 
the corresponding patch also moved in a similar manner upon 
the glass. At sufficiently high exhaustions the bright spots 
upon the electrode disappeared entirely, although green flecks 
were still visible upon the glass. But a movement as before of 
the electrode, as well as its maguetisation, gave results consistent 
with previous observations. Under these conditions, when the 
discharge through the bulb was stopped, n flecks were still 
visible for about ten seconds. A itively charged body was 
brought up to the outside of the bulb and the patches brightened 
considerably. A negative charge similarly p extinguished 
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the flecks completely. This was also the case when the 
electrodes were connected to earth. 

Finally, vacuum bulbs, such as X-Ray lamps, etc., exhibiting 

n flecks while in operation, were generally found to dete- 
riorate if laid aside for a month or two, owing to an increase in 
the pressure of the contained gas. We see, therefore, that, in 
the first place, the bright points of light upon the surface of 
the cathode are due to the emission of fine jets of gas ; also that 
such jets, if negatively charged, may be made to cast shadows 
of objects suitably placed in their paths. It is, at the same 
time, clear that the green flecks referred to above are due, 
during the of a discharge, to these same jets of 
impinging upon the inner side of the glass walls, and that, under 
the conditions existing immediately subsequent to the passage 
of the discharge, it is evident that streams of gas continue to be 
emitted from the pores of the electrodes, In spite of the fact 
that with the electrodes connected to earth these streams 
consist of unelectrified particles, they assume that property of 
ionisation during their passage across the space within the bulb 
which appears to be essential to the production of local 
fluorescence in the glass upon which they impinge. This latter 
effect, while explaining the process by which a cathode emission 
may appear to originate at an electrode with no electrical 
charge upon it, is one to which I wish to draw special attention, 
for there is reason to believe that the upper limit of speed for 
the individual particles constituting the jets cannot exceed the 
rate at which sound is propagated. It is, therefore, interesting 
to find that, under such circumstances, fluorescence was pro- 
duced in the glass upon which the streams impinged. 

As many of the observations referred to here were made 
during the course of an investigation into the diselectrifying 
action of magnetism now being carried out by myself at the 
Davy-Faraday laboratory of the Royal Institution, I desire to 
express my indebtedness to the managers of that institution for 
the facilities which they have kindly placed at my disposal. 


DISCUSSION. 


Prof. Fitzgerald commented on the results obbained by the 
author, and wondered if the radiation from the electrode connected 
to earth would still continue if ib were taken out of the vacuum. 

Prof. Lodge thought that the glass must have something to do 
with the effect observed, in spite of the fact that the luminous 
spots revolved when the electrode was rotated. It was an exceed - 
ingly difficult subject to investigate. With respeot to the alteration 
of the vacuum in X-ray tubes with time, he wondered if the author 
had noticed any tubes being spoilt by the vacuum increasing. 

Mr. C. E. . Phillips, in reply, said he did not fancy there would 
be any action if the cathode were taken out of the tube. He had 
noticed that in certain cases the vacuum had gone up with time, 
although the tubes in question were not being used at all. There 
seemed to be an absorption into the glass of the gases, or elim it 
would look as though the same were carried out through the glase 
by the discharges, 


WIRELESS TELEPHONY.* 
BY SIR WILLIAM HENRY PREECE, K CB. 


The first experiments in this direction were made in the 
month of February, 1894, across Loch Ness, in the Highlands. 
On that occasion trials were made to determine the laws govern- 
ing the transmission of Morse signals by my electromagnetic 
method of wireless telegraphy, which has formed the subject of 
frequent reports to this section since 1884. Two Hel wires 
well earthed were taken, one on each side of the lake, and 
arrangements were made by means of which the wires could 
be systematically shortened, with a view of ascertaining the 
minimum length necessary to record satisfactory signals. It 
occurred to Mr. Gavey, who was experimenting, to compare 
telephonic with telegraphic signals—i. e., to ascertain whether 
articulate speech could be maintained under the same condi- 
tions as Morse signalling. The trials showed that it was then 
possible to exchange speech across the loch at an average 
distance of 14 miles between the parallel wires, when the 
length of the wires themselves was reduced to four miles on 
each side of the water. What led to this train of thought was 
the fact that, although the volume of a telegraphic current was 
immensely greater than that of a telephonic current, whenever 
through want of balance in a loop disturbance was evident, then 
telephonic cross talk was also manifest. In other words, a weak 
telephonic current was apparently as powerful a disturber as a 
strong telegraphic one. 

The sensation created in 1897 by Mr. Marconi’s application of 
Hertzian waves distracted attention from the more practical, 
simpler, and older method. Mr. Evershed and Principal Oliver 
Lodge had in the meantime much advanced the system by 
introducing admirable call systems. Iu 1899 I conducted some 
careful experimenta on the Menai Straits, which determined 
the fact that the maximum effects are produced when the parallel 
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wires are terminated by earth-plates in the sea itself. It became 
quite evident that the ordinary inductive effects are much 
enhanced by conductive effects through the water, and that in 
consequence shorter wires are practical. No special apparatus 
seems necessary. The ordinary telephonic transmitters and 
receivers were used. It became desirable to establish oom- 
munication between the islands, or rocks known as the Skerries, 
and the mainland of Anglesey, and it was determined to do 
this by means of wireless telephony. The lighthouse at the 
Skerries was wanted to be in communication with the coastguard 
station at Cemlyn, which is connected with the Post Office 
system. The bottom of the Channel is too rough, and the 
currents too violent for a cable. A wire 750 yards in length 
was, therefore, erected along the Skerries, and on the mainland 
one of 34 miles from a point opposite the Skerries to Cemlya. 
Each line terminates by an earthplate in the sea. The average 
distance between the parallel portions of the two wires is 
2:8 miles.  Telephonic communication is readily maintained 
and the service is a good one. Lodge's call system will be used. 


K 
G L 


~ 


—4hl 


Diagram of Connections: LI = Line Wire e uthed at either end. R= Telephone 
Receiver. T- Transmitter. K=A Key in receiver, which has to be depressed 
when message is being received. 


Further experiments with wireless telephony have recently 
been made between Rathlin Island, on the north coast of 
Ireland, and the mainland. The east and west portion of the 
island of Rathlin is about eight miles from the mainland, but a 
tongue of land projects southward to within a distanoe of four 
miles. Communication was required between the lighthouse 
near the north-eastern corner of the island and the mainland, 
and the question for solution was whether an overhead lino 
running the whole length of the island from east to west was 
necessary to obtain good communication, or whether a shorter 
line across the neck of the southern peninsula would serve. 
The preliminary experiments that have been made proved con- 
clusively that communication, both telegraphic and telephonic, 
has been readily maintained by means of temporary wires 
established across the neck of the peninsula along the shorter 
line. Wireless telephony across the sea is now a practical and 
commercial system. 


Ww 


W = Wires of sending and recelviug circuit, 
BE = Plates in the sea. 


No experiments have yet been made with ships, but it would 
appear simple to s by telephone between ship and ship, or 
between ship and shore, to considerable distances across space 
by means of a circuit formed of copper wire terminating at each 
end of the ship in the sea, passing over the topmast and using 
simple telephones. 


DISCUSSION, 


In proposing a vote of thanks to the author, the Chairman 
called on Dr. Oliver Lodge to open the discuesion on the important 
paper read by Sir W. H. Preece. 

Dr. Oliver Lodge said that he had always urged the importance 
of having earthplates in the eea, as he had found that earth 
connections increased very much the range of such ayeteme 
of telegraphy or telephony. Ib was surprising how emall a 
base line between the earthplates was sufficient in euch cases. 
Tnus he signalled between bis college and private house over 
a distance of two miles with an exceedingly small distance 
between the earthplates. When using the telephone as the 
sending and receiving instrument, he thought that. good resulte 
were produced because the electrical energy was only distributed 
over two dimensions. The high frequency of the waves tended 
to keep the electricity on the surface, eo that it did not 
diffuse downwards. hen signalling between warships as 
suggested by Sir W. Preece, he was afraid that the arrange 


ment of conductors over the mast and bowsprit of the ship ending 
in an earth plate fore and aft, would not be very successful. This 
would be perhaps all right with a wooden ship, but in an iron vessel 
the earth-plates would be almost short circuited by the maes of 
iron between them. Ib was exceedingly difficult, of course, to 
discriminate between the induction effecte and the conduction 
currente, but he believed that a large proportion of the energy 
transmitted went by conduction. 

Mr. Sydney F. Walker did not think that signalling from 
warships as suggested by Sir William Preece would be serviceable. 
He had some years ago investigated the lines of current flow in 
connection with signalling without wires. The reeulte he had 
obtained were described in an article in the Electrical Engineer for 
Dec. 9, 1892. | 

Mr. Julius West said that in signalling from one ship to 
another, the relative angles would, he was afraid, make a great 
difference between the distances to which signalling was possible. 
He had experimented largely on a lake in Germany in order to 
determine whether signals were transmitted by induction or con- 
duction. A line similar to the one described by Sir W. Preece 
was erected along the shore of the lake, ending in two earth-plates. 
The receiving line was connected between two yachts on the lake, 
one of these being anchored. "The other yacht then moved round 
in a circle, and he found that when the two veasels were in a line 
perpendicular to the sending wire on shore, no signals were 
received. He concluded from this that the signals were sent by 
induction. * 

Another speaker commented on the fact that a telephone 
ccnnected between the gas and water service always gave a loud 
click when a flash of lightning took place in the neighbourhood. 

Sir W. H. Preece, in reply, said that the effect noted by the 
last speaker was well known, although it was somewhat surprising, 
in view of the close proximity of the gaspipes and water-pipes. 
Telephones with an earth return always acted as recorders of 
thunderstorms. He remembered, for instance, that when the 
London to Paris telephone system was being inaugurated, the 
ladies and gentlemen who were at the London iostrument were 
surprised to hear what seemed like a series of loud reports inter- 
mingled with the music and speech from Paris. These noises were 
due to a thanderstorm in France. Mr. Gavey had last year tried 
at Dover a mosb interesting experiment on the possibilities of 
signalling by means of the discharges from the clbuds. When a 
violent thunderstorm was taking place he transmitted signals from 
the sending station of the Marconi telegraph to the Boulogne 
station withoub using the usual sources of electricity. The signals 
were received and were quite readable, although they were inter- 
spersed with interruptions caused by the violent discharges from 
the storm. 


. 


THE MANCHESTER AND LIVERPOOL EXPRESS 
RAILWAY.t 


BY SIR W. H. PREECE, FRS. 


A monorail line has been projected by Mr. Behr between 
Manchester and Liverpoo] to accommodate express passenger 
traffic alone between those two cities. It is to be worked by 
electric traction, and to attain very high speeds. The train is 
to consist of only one coach, weighing 45 tons and seating 
64 passengers. Starting at every 10 minutes, and travelling at 
the mean rate of 110 miles an hour, it will do the distance of 
544 miles in 20 minutes. The fares will be slightly lower 
than those charged at present. There will be no intermediate 
stations, no points nor crossings. There will thus be no 
necessity for signals to prore the line during other operations. 
Signals would be needed only to secure a perfect block system 
of working the line. The monorail railway was projected by 
Lartigue in 1882. We have only one example of this system of 
railway in the United Kingdom—viz., between Listowel and 
Ballybunion, in County Kerry, Ireland. This line was designed 
and engineered by Mr. Behr. The Act was obtained in 1887 
and the line was opened for traffic in February, 1888, and it 
has been running ever since. The line is 94 miles long. It has 
one intermediate station, Liselton. There are 42 4 el and 
farm crossings. It is worked by steam. The train consists of 
a locomotive and four coaches. It oost £33,000 to build, or 
£3,060 per mile. When I inspected the line in the early part 
of this year there had never been a Board of Trade enquiry into 
any accident. The maintenance of the structure had been 
effective. No rail had ever been turned. The mechanical 
structure had exhibited no defects, but several breakdowns had 
ocourred in the locomotive and rolling-atock. There are three 
locomotives, 11 passenger coaches, and two brake vans. They 
had, however, continued to work the line uninterruptedly for 
12 years, and there had been no renewals or new stock. Its 
main principle is the suspension of the coaches on a single 
elevated rail so that their centres of gravity are below the rail. 
Fach coach sits the rail like a saddle. The rail is fixed on 


* N.B.—It seems to us that Mr. West’s experiment is not 
conclusive, as exactly the same would take place if the signals 
were transmitted by conduction only, and not by induction at 
all.— Ep., Z. X. 
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trestles. which are tied and braced together, the tie-bars being 
light rails against which guide wheels roll. 

The Manchester and Liverpool express is intended to be 
more massively and rigidly built. Derailment on such a 
structure is impossible, and curves of comparatively small 
radius can be passed with safety at high s Vibra- 
tions and noise will be reduced, and travelling will be conducted 
with greater comfort than at present. It is proposed to fix the 
generating station midway at Warrington, and to transmit the 
electric energy at high-pressure (10,000) volta to each terminal 
station. There would be sub-stations along the line at distances 
apart of four miles, where the 10,000 volts would be brought 
down to 1,000, at which pressure it would be picked up by the 
motors on the coach. The speed which a train can acquire on 
a railway depends on the power that can be continuously applied 
at the tread of the driving wheel. Electricity enables the 
engineer to apply instantaneously to light loads a power which 
steam cannot supply ; hence speeds are possible with electricity 
which are unattainable with steam. A coach weighing 45 tons 
can easily and quickly attain 110 miles an hour ; 1,600 b.p. 
will accelerate the coach so as to attain this speed in 
110 seconds, and 500 h.p. will maintain this speed on 
the level. Electricity has two advantages over steam. 
It enables us to obtain an acceleration of lift. per second, 
which is virtually the limit that can be obtained without 
causing discomfort to the passengers ; and, secondly, it applies 
a continuous and constant torque instead of the variable one, 
due to the reciprocating action of the ordinary steam locomotive. 
Hence it not only enables us to maintain high speeds on lo 
through lines like the proposed Manchester and Liverpoo 
Express, but it enables us to attain high speeds with greater 
rapidity on short lines having frequent stoppages, like the 
Metropolitan Railways of London, and thus increase the capacity 
of the line for traffic, ` The chief causes of accident on ordinary 
railways—viz., collision, derailment, points, and the human error 
of the signalman will be removed from lines. Hence travelling 
will be much safer. 


DD Ee 


MANCHESTER AND LIVERPOOL RAILWAY: 
BRAKES AND SIGNALS.* 


BY F. J. BEHR. 


The question of brakes and signals are so intimately con- 
neoted that the one cannot be treated separately from the 
other. The most perfect condition under which a railway oould 
be worked, would be that in which both brakes and signals 
could be dispensed with, therefore it follows that the fewer the 
occasions for using either the better. Now as to brakes, there 
is a limitation of their application, which depends not so much 
on the mechanical appliances themselves as on the endurance of 
the human bodies in the trains. It was stated by an eminent 
railway official that with the Westinghouse brake, a train 
travelling at 60 miles an hour could be stopped, as an emer- 
g ney brake, within 360 yards without inflicting too great a 
shock on the passengers. In the same way a train travelling 
at 110 miles an hour could be stopped within 500 yards, and 
probably in a shorter distance, as in the latter case electrical 
means are at band, such as the reversal of the motors, so as to 
turn them into dynamos. More rapid stoppage could only be 
made with great discomfort to the passengers. Now in the 
ordinary way of working our railways at present there are many 
occasions in which it might be important to stop the train as 
rapidly as possible. For instance, if a train in front should be 
seen, or some shunting operations were not completed, or many 
others too many to enumerate, but no brake, however powerful, 
would be of the slightest use to-day to avoid a sudden obstacle, 
such as a stone placed on tlie rail. or & broken rail, for it is 
impossible for the driver to be aware of such obstacles until he 
is practically upon them. For these cases of great emergency, 
de Ore the stoppage at 500, or 200, or even 100 yards is quite 
useless. 

What I wish to show now is that on the proposed high-speed 
electrical railways, though it is quite possible to brake the train 
within less than 500 yards, it never can be necessary to bring it 
to a standstill at evens much longer distance. On the proposed 
railway there are no level crossings, no switches, no shunting 
operations, and, in fact, nothing that will require the train to be 
brought to a standstill, except in the event that a preceding 
train should break down. Besides this one case, the brakes can 
only be used for stopping as you approach the stations. A broken 
rail offers no danger in this case whatever, for the train would 
run over it without any danger or difficulty. This can easily 
be shown by carefully considering the relative position of the 
wheels in the carriages to the rails over which they travel. I 


now, therefore, have only to explain the manner in which it is 


arranged that the driver of each train shall be informed of the 
possible stoppage of the train in front of him. No second train 
: | 
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will leave the station at Manchester or Liverpool until the first 
has reached Warrington, a distance of just 17 miles. We sub- 
divide the line for the purpose of signalling into eight sections 
of 4-3 miles each. As trains leave Manchester station a danger 
signal is put up automatically at that station, & second similar 
danger signal is put up in the same way at 45 miles off, the 
first remaining at danger. The train travels on until it reaches 
8:6 miles, when it puts up a third danger signal, and simul- 
taneously the signal is lowered at Manchester or Liverpool 
station, so that the second train can leave when the time comes. 
Now, we will assume that the first train has met with an 
accident after passing point 8:6 miles, the secend train would 
travel at a higher speed right on, but when it passes point 
4°3 miles the danger signal at that point not having been 
removed by the first train, as this never reached Ta 13 miles, 
the driver of the second train would be informed that the first 
train had met with an accident beyond 8:6 miles, and therefore 
that he had to slow down, but that for such lowering of his 
speed he had a clear run of over four miles. Therefore, there 
could be no difficulty in any case to stop even without using 
the brake at all, by simply cutting off the current. Whenever 
a train passes over a point where the danger signal is put up 
this is also produced, either electrically or mechanically, by a 
very simple and inexpensive contrivance in the cabin of the 
electrician, so that be should be perfectly able to see it without 
difficulty even if there was a thick fog. 

Under these conditions of travelling it seems, therefore, 
superfluous to have any emergency brakes, and though we shall 
be able to stop the trains within 500 yards, no case can be 
imagined in which it would be useful or necessary to resort to 
such a stoppage. A six minutes’ service of trains can be 
established without any alteration in the proposed arrangement, 
and if a three minutes’ service was required, the blocks would 
have to be reduced to two mile sections, giving a clear run of 
two miles in case of a breakdown. 


Discussion. 


The President announced that the diecussion on the papers read 
by Sir W. H. Preece and Mr. F. J. Behr would be taken together, 
as they referred to the same subject. 

Mr. Jas. Shoolbred asked if they could nob be given more 
details as to the reason why the House of Commons Committee 
had refused to pass the Bill. He understood that though both 
the Dock Board and the Salford Corporation had succeesfully 
objected, there was also the question raised by the committee of 
the brakes and of the general safety of the system. Could the 
authors give any information on the air friction of trains at such 
high speeds. He understood that in America recently some experi- 
ments had been made on the air friction caused by the gaps 
between the carriages. Speaking from mig eal & he thought that 
the air friction was reduced by 40 per cent. by boarding up these 
spaces. He was surprised to find that the bogie e 
to be used would weigh 20 tops, which would be practically double 
the weight of an ordinary passenger bogie. 

Mr, Sehr, interposing, explained that the weight of a carriage 
was not the thing to be considered, but rather the weight per 
passenger carried. On the proposed Liverpool and Manchester 
express this weight would be 12cwt. per passenger, whereas on 
one of our principal railways the weight came out at 14 tons per 


passenger. 

Mr. 8 F. Walker referred to the enormous ad vantage on 
such a system of the use of polyphase trausmission, which had so 
many advantages over continuous current. He proceeded to refer 
to some experiments by Prof. Weber on the capability of the 
human body to withstand shock. The professor had found that 
50 volts was sufficient to yee him when passed through from 
hand to hand, the hands being moietened. With dry hands 
90 volte alternating had the same effect. When the carrent was 
passed through from head to feet, standing on gravel, a shock of 
2,000 volts could be taken, but on wet clay the professor was 
paralysed at 1,300 volts. 

Mr. Behr, in reply, said that he thought the present paper 
would answer any objections brought by the committee oa the 
braking question, bub the braking question was, after all, nob 
for the committee to decide, but for the Board of Trade, who had 
fall control of this matter, and also of the safety of the public 
from shock. They had used 750 volts without doing any damage 
in Brussels, and he thought the step to 1,000 volts was quite 
justifiable. One of the great dangers from high pee reaulted 
from the coupling of carriages, which they avoided by havin 
single cars only. The single cars also gave great economy an 
enabled them to run a frequent service. The question of the 
number of people carried by the railways now connecting the two 
cities of Manchester and Liverpool had not been cleared up before 
the committee. The railway companies said that the traffic did 
not pay, and that they only carried 1,500 per day. He had 
counted up to 4,000 per day, but even then the number travelling 
depended on the facilities given, and he. expected thab their 
estimate of 7,500 passengers was none too bigh. The compeny 
could, however, pay a dividend of 15 per cent. when carrying 
4,000 per day. In answer to another question Mr. Behr stated 
ed Ba centre of gravity of the cars was 15in. below the top of 
the rail. ; 

Sir. W. H. Preece, also in reply, thought that the figures 
referred to by Mr. Walker must have been wrongly given in the 
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foreign paper in which they . A shock of 200 volts would 
ary paralyse anyone, and he thought that 500 volts was absolutely 
e. 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
five shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be ink) sent in is considered 
when mar the relative values of these answers. All 
formule must be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter should be written on one side only 
of the paper. Questions may be sent at any time. 


QUESTIONS. 

507. To what extent would the capacity of a compound or 
shunt machine be affected when working in extremes of 
temperature, such as are experienced on some ocean liners ? 
Give the ratio.—F. W. G. 

308. In providing condensing plant for a central station, what 
should be the governing factor in deciding the size of the 
plant ? What is the mistake so often e1—A. G. M. 


ANSWERS. 


Question No. 301.—In installations on board ships 
with only one insulated wire, and usin 
return, which pole of the dynamo should be conneoted to 
the ship ! 


working 


Answer to No. 301 (awarded 78. 6d ).—In a two-wire circuit 


carrying direct current it is found that the negative wire 
tends to assume earth potential. This ís due to the rapid 
deterioration of insulation brought about by what is known 
as electric osmosis. By reason of this action any moistare 
present tends to move from the positive and collect round 
about any exposed connections to the negative wire. As 
all insulation is more or less porous, this creeping action is 
not confined solely to the leakage surfaces. This condition 
of things is naturally more pronounced in connection with 
ship lighting than in ordinary installation work. As tho 
negative wire approaches earth potential this destructive 
action becomes less marked, and can be prevented toa large 
extent by deliberately earthing the negative wire. In man 
cases, therefore, the negative wire has been dispensed wi 
and the hull of the ship used as a return. This, of course, 
reduces the cost of wiring, so that more may be spent upon 
the insulation and installing of the remaining wire. Greater 
security from fire risk, and other advantages outside the 
scope of this question, accrue from the use of this single- 
wire system. If, however, the positive pole were connected 
to the ship instead of the negative, the detrimental action 
on the insulation of the negative would not only be main- 
tained but intensified, until eventually the system would 
break down altogether. This end would be hastened by 
electrolytic action, which would be set up wherever leaks 
should happen to occur. The ironwork of the ship would 
become pitted at these pointe, and the wire itself be 
unfavourably acted upon. If lead-covered wire were used, 
the sheathing being electro-positive to the wire would 
quickly be corroded. It is therefore very evident that the 
negative pole ought to be connected to the ship rather than 
the positive.—P. S. 7. | 


Answer to No. 501 (awarded 78. 6d:).—In single-wire ship 
installations it is advisable to connect the negative pole of 
the dynamo to the ship. The reason for this is that it 
is impossible to make the connections between the wiring 
and the hull so perfect as to do away with electrolytic action. 
This electrolytic action takes place between the copper of 
the conductors and the iron of the ship; the presence of 


salt in the moisture which collects on the sides and bulk- 


heads of the vessel (due to sweating") causes the 
electrolysis: to proceed very rapidly where an imperfect 
connection exists, When the negative pole of the dynamo 


the ship as the 


is connected to the ship, the current from the various 


small connections for the lamps flows from those connections 
to the ship, and tends to clean the copper at the contact, as it 
is constantly being eaten away to a greater or less extent. Of 


course, the reverse effect takes place at the negative pole 


of the dynamo, where the current, leaving the ship, enters 
the main negative cable to the dynamo. As it is, however, 
much easier to make and maintain a connection in 
the case of one large cable than it would be to make and 
maintain a good connection at all the various small lamp 
connections scattered throughout the ship, the advantage 
of having the negative cable connected to the shell is 
obvious. The reduction in the resistance due to the above 
method of connection is, of course, only a small amount 
for each joint, but when this small reduction is multiplied 
by, say, 200 or 300, the total reduction is an important 
factor. —R. M. W. 


Answer to No. 301 (awarded 5s.).—The negative pole of 
the dynamo must be fastened to the ship in order to avoid 
damage to the ship by electrolytic action. A little experi- 
ment wil make this perfectly clear—viz. : Take two small 
copper wires (No. 20 or No. 18 will do nicely), and attach 
one to the negative pole and one to the positive pole of a 
battery of not less than two cells in series, then dip the 
two free ends into a cup containing sulphuric acid solution 
(10 per cent. acid and 90 per cent. water will do nicely), 
and allow the current to pass for a little while. Now 
examine the ends of the wires dipped into the acid solution, 
and it will be obvious that the wire attached to the positive 
pole of the battery has been dissolved away more or less 
according to the strength of the current and the time 
allowed for the experiment. With a dynamo instead of a 
battery the current would probably be greater, and therc- 
fore the damage done to the wire would be greater and 
more rapid. A solution of salt and water would have the 
same ¢ffect on the wire —i. e., the free end of the positive 
wire would be eaten away. In electrolysis the metal passes 
in the same direction as the current, and any acid in the 
electrolyte passes in the opposite direction, and so attacks 
the positive electrode. At sea the ship would seldom be 
dry for long, and therefore damaging electrolytic action 
would be certain to occur to the ship if the positive pole of 
the dynamo were attached to it, but with the api d attached 
to the negative pole all tendency to damage che ship is 
obviated, and the tendency to damage or corrosion by 
electrolytic action is transferred to the positive wire, which 
can easily be protected by insulation. —F. G. A. 


Answer to No. 501 (awarded 5s.).—Axssuming in the first 
case the + pole to be connected to the ship and the — pole 
to the ineulated wire, then if leakage caused by dampness 
takes place between the bare metal parts of the insulated 
wire (such as switches, lampholders, etc.) the leakage will 
tend to increase. This effect is due to what is known as 
electric osmosis—+t.¢., moisture will constantly creep from 
the ship (+) to the fault on the insulated wire (—) 
reducing its insulation resistance and thus increasing the 
leakage current. But, in the second case, if the — pole 
be connected to the ship and the + pole to the insulated 
wire, then a leakage current from the insulated wire which 
is now + will cause moisture on it to creep to the ship 
which is —, increasing the insulation resistance of the 
insulated wire. Thus, in order to keep good iusulation 
between the insulated wire and 1 ship, the — pole should 


be connected to the ship, —A. H. M. 


Answer to No. 501 (awarded 5s.).—If the metal work of 
the ship forms a complete and uninterrupted circuit, as is 
usually the case, from one pole of the dynamo to all lamps 
or other apparatus in use, there is no preference as to 
which pole should be connected to the ship. The case 
cannot be compared with the ordinary single-trolley tram- 
way circuit, in which the earth return is usually made the 
negative. In the case of the ship, leakage from + to — will 
not pass into the sea at all, but will be entirely confined to 
the inside of the ship There is, however, a likelihood of 
leakage 5 through the sea on the outside of 
the ship from points working at higher potentials to other 
points working at lower potentials. On this account it 
would be worth while changing the dynamo leads over 
every few weeks or months, so as to make the ship some- 
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times negative and sometimes positive. In this way damage 
to the ship's plating will be prevented. For, whilst the 
sbip's side is the negative pole, the leakage current will 
flow in one direction, depositing metal off one point and on 
to another (as shown by the dotted lines in the figure), and 


when the polarity is reversed the direction will be reversed, 
and the deposition will take place in the reverse direction, 
thus tending to repair the damage done with the first 
polarity.—Q. 


Question No. 502. —How would you determine the proper size 
and lifting power of a travelling crane for an electric 
generating station 

Best Answer to No. 502 (awarded 108.).— The size and 
lifting power of a crane for an electric generating station 
is governed by the weights it will be called upon to lift 
during the erection of the plant, and in case of any repairs 
cranes in central stations should be designed very liberally, 
for most growing stations find that when a unit of 100 kw. 
is used at the commencement it is most economical to adopt 

a 500-kw. unit as the load on the station increases. Now, 


if a bare margin is only allowed a new crane will have to 


he erected, and it would have paid to put up a larger crane 
at first. Where the load is assured, and the commencing 
unit is a standard, as in traction plants, the crane must be 
designed with a 50 per cent. allowance above the heaviest 


Ld 


rege to be dealt with. The following table is taken from 
modern central station practice : | 
Size of unite. System. Strength of crane. 
80 h. p. 6009006000000 ato 09 irecb © "000900006090 OO 6 D. 
190 h. p. *e99069009000209009 Direct 9990909 0006099 8 ton. 
500 h.p. eee, ALe AE a] Direct , 68 eee eee 10 ton. 
180 b.p. ....—........ . Alternating . 10 ton. 
750 h. p. 0 ao , eee Alternating Ov ee toto ee 90 bon. 
750 h. p. (EX KIKI- K) 0 bree - „„ 25 ton. 


This shows the strength of cranes which are advised by our 
prominent consulting engineers. The 180-h.p. set and the 
750-h. p. set are engines with slow speed, all others high 
m penis In the two latter sizes the crane was operated by 
electricity, and where heavy castings have to be moved the 
electric cranes are an advantage, being easily controlled and 
quicker in their action than a crane operated from the 
engine-house floor by means of chains. The table beneath 
shows crane speeds under various loads : 


Load ...... 5 2. 10 .. 15 ... 235 tons. 

Hoist ..... 151 .... 10 .... 8 pete 6ft. per minute. 
Traverse... 90 .... eus 45 . — 4O0Íft. ji 
Travel.. 100 100 100 ...... 100fb. E 


The horse-power of à crane motor is arrived at by taking 
the actual power used in lifting a load, and allowing 25 per 
cent. for power lost in gearing; for cast wheels in the 

earing a v pel figure than 25 per cent. must be taken. 
slow-speed motor on a crane, although higher cost, is 
better than higher-speed machines ; in the former no wear 
and tear of gearing takes place, and they possess quicker 
reversing power. Speeds should be kept down in a 
three-motor crane to 500 per minute for hoist and 
700 per minute for travelling. I advise a single-motor 
crane for this class of work controlled by a main switch. 
A resistance in series with the shunt will give variation in 
speed.—F. M. M. 


Answer to No. 302 (awarded 5s.).— Cranes for central- 
station work are designed in many cases with three motors 
instead of one, so as to obtain the highest economy of power 
in working, and at the same time to avoid the complications 
of gearing which is necessary with the single motor type 
of crane. The proper size and strength is determined 
by the following items: (1) the maximum weight to be 
lifted, and at what speed; (2) speed of cross traverse 
for maximum load ; (5) speed of longitudinal traverse ; (4) 
maximum height to be lifted ; (5) the span, or distance from 
centre to centre, of rails and total length of gravity. 
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Thus suppose the maximum weight to be lifted be five 
tons, and the speed of elevation to be 10ft. per minute, 
then tbe work done in one minute will equal 2,240 x 5 x 10 
= 112,000 foot-pounds = 3:59 horsepower, which will have 
to be developed at the point of suspension. Thus the 
motor should have a brake horse-power of 3:4, plus any 
loss due to friction and gearing. Then having arrived at 
the brake horse-power necessary, and knowing the available 
E.M.F., we can calculate the current that the motor will 
take, which thus gives us the amount of copper, and the 
weight of the motor can be calculated, which will be a 
dead weight, for which allowance must bo mado in arriving 
at the strength of the crane frame.—J. C. B. 
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If, then, we have so small a hold on the intimate nature of 
matter, it will appear all the more striking that physicists have 
been able precisely to divine the mode of operation of the 
intangible ther, and to some extent explore it iu the fields of 
physical influence of the molecules. On consideration we recog: 
nise that this knowledge of fundamental physical interaotion 
has been reached by a comparative process. The mechanism 
of the propagation of light could never have been studied 
in the free sther of space alone. It was possible, however, to 
determine the way in which the characteristioes of optical 
propagation are modified, but not wholly transformed, when it 


takes place in a transparent material body instead of empty 


space. The change, in fact, arises on account of the sether being 
entangled with the network of material molecules; but inasmuch 
as the length of a single wave of radiation covers thousands of 
these molecules the wave-motion still remains uniform and does 
not lose its general type. A wider variation of the experimental 
conditions has been provided for our examination in the case of 
those substances in which the phenomenon of double refraction 
inted to a change of the ethereal properties which varied in 
ifferent directions ; and minute study of this modification has 
proved sufficient to guide to a consistent appreciation of the 
nature of this change, and therefore of the mode of ethereal 
propagation that is thus altered. In the same way, it was the 
study and development of the manner in which the laws of 
electric phenomena in material bodies had been unravelled by 
Ampére and Faraday, that guided Faraday himself and 
Maxwell—who were impressed with the view that the ether 
was at the bottom of it all—in their progress towards an appli- 
cation of similar laws to ether devoid of matter, such as would 
complete a scheme of continuous action e inter- 
connecting the material bodies and banishing all untraoed 
interaction across empty T Maxwell, in fact, chose to 
finally expound the theory by ascribing to the ther of free 
space a dielectric constant and a magnetic constant of the same 
types as had been found to express the properties of material 
media, thus extending the seat of the phenomena to all space 
on the plan of describing the activity of the other in terms of 
the ordinary electric ideas. The converse mode of development, 
starting with the free ther under the directly dynamical form 
which has been usual in physical optics, and introducing the 
influence of the material atoms through the electric charges 
which are involved in their constitution was hardly employed 
by him ; in part, perhaps, because, owing to the necessity of 
correlating his theory with existing electric knowledge and the 
mode of its expression, he seems never to have reached the 
stage of moulding it into a We gage deductive form. (In 
1870 Maxwell, while admiring the breadth of the theory of 
Weber, which is virtually based on atomic charges combined 
with action at a distance, still regarded it as irreconcilable with 
his own theory, and left to the future the question as to why 
„theories apparently so fundamentally opposed should have so 
large a field of truth common to both."—*' Scientific Papers, 


il., p. 228.) 

The dynamics of the :ether—in fact, the recognition of the 
existence of an ther, has thus, as a matter of history, been 
reached through study of the dynamical phenomena of matter. 
When the dynamics of à material system is worked up to its 
purest and most general form, it becomes a formulation of the 
relations between the succession of the configurations and 
states of motion of the system, the assistance of an independent 
idea of force not being usually required. We can, however, 
only attain to such & compact statement when the system is 
self-contained, when its motion is not being dissipated by 
agencies of frictional type, and when its connections can be 


directly specified by purely geometrical relations between the 
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eo-ordinates, thus excluding such mechanisms as rolling 
contacts. The course of the system is then in all cases deter- 
mined by some form or other of a single fundamental property, 
that any alteration in any small portion of its actual course 
must produce an increase in the total **action " of the motion. 
It is to be observed that in employing this law of minimum as 
regards the action expressed as an integral over the whole time 
of the motion, we no more introduce the future course as a 
determining influence on the present state of motion than we 
do in drawing a straight line from any point in any direction, 
although the length of the line is the minimum distance 
between its ends. In drawing the line piece by piece we have 
to make tentative excursions into the immediate future in 
order to adjust each element into straightness with the 
previous element ; so in tracing the next stage of the motion 
of a material system, we have similarly to secure that it is 
not given any such directions: as would unduly increase 
the action. But whatever yiews may be held as to the 
ultimate significance of this principle of action, its importance, 
not only for mathematical analysis, but as a guide to physical 
exploration, remains fundamental When the principles of the 
dynamics of material systems are refined down to their ultimate 
oommon basis, this prinéiple of minimum is what remains. 
Hertz 5 to. express its contents in the form of a 
principle of straightness of course or path. It will be recog- 
nised, on the lines already indicated, that this is another mode 
of statement of the same fundamental idea; and the general 
equivalence is worked out by Hertz on the basis of Hamilton’s 
development of the principles of dynamics. The latter mode 
of statement may be adaptable so as to avoid the limitations 
which restrict the connections of the system, at the expense, 
however, of introducing new variables ; if, indeed, it does not 
introduce gratuitous. complexity for purposes of physics to 
attempt to do this. However these questions may stand, this 
principle of straightness or directness of path forms, wherever 
it applies the most general and comprehensive formulation of 
purely dynamical action: it involves in itself the complete 
course of events. In so far as we are given the algebraic 
formula for the time integral which constitutes the action, 
expressed in terms of any suitable co-ordinates, we know 
implicitly the whole dynamical constitution and history of the 
System to which it applies. . Two systems in which the action 
is expressed by the same formula are mathematically identical, 
are physically precisely correlated, so that they have all 
dynamical properties in common. When the structure of a 
dynamical m is largely concealed from view, the safest 
and most direct way towards an exploration of its essential 
relations and connections, and, in fact, towards answering the 
prior question as to whether it is a purely dynamical system at 
all, is threugh this order of ideas. The ultimate test that a 
system is a dynamical one is not that we shall be able to trace 
mechanical stresses throughout it, but that its relations can be 
in some way or other consolidated into accordance with this 
principle of minimum action. This definition of a dynamical 


system in terms of the simple principle of directness of path may. 
conceivably be subject to objection as too wide ; it is certainly. 


not too narrow ; and it is the conception which has naturally 
been evolved from two centuries of study of the dynamics of 
material bodies. Its very great generality may lead to the 
objection that we might completely formulate the future course 


of a system in its terms without having obtained a working 


familiarity with its details of the kind to which we have 
become acoustomed in the analysis of simple material systems ; 
but our choice is at present between this kind of formulation, 
which is a real and essential one, and an empirical description 
of the oourse of phenomena combined with explanations relating 
to more or less isolated ups. The list of great names, 
including Kelvin, Maxwell, Helmholtz, that have been asso- 
ciated with the employment of the principle for the elucidation 
of the relations of deep-seated dynamical phenomena, is a 
Teu guarantee that we shall do well by making the most of 
this clue. ! | | 

Are we, then, justified In treating the material molecule, so 
far as revealed by the spectroscope, as a dynamical system 
coming under this specification? Its intrinsic energy is 
certainly permanent and not subject to dissipation ; otherwise 
the molecule would gradually tade out of existence. The 
extreme precision and regularity of detail in the spectrum 
shows that the vibrations which produce it are exactly syn- 
chronous, whatever be their amplitude, and in so far resemble 
the vibrations of small amplitude in materlal systems. As all 


indications point to the molecule being a system in a state of 


intrinsic motion, like a vortex ring, or a stellar system in 
astronomy, we must oonsider these radiating vibrations to take 
place around a steady state of motion which does not itself 
ien iate, not d a ard yon om nos the lonas X 8 

vantages d by the on principle, as a foundation 
for theoretical physics, is the fact that its statement can be 
adapted to systems involving in their constitution 55 
steady motions of this kind in such a way that only the variable 


motions su on them come into consideration. . The 


possibilities as regards physical correlation of thus introducing 


general satisfactio 


permanent motional states as well as permanent struoture into 
the constitution of our dynamical systems have long been. 
emphasised by Lord Kelvin; the effective adaptation of abstract 
dynamics to such systems was made independently by Kelvin 
and Routh about 1877; the more recent exposition of the 


theory by Helmholtz has directed general attention to what is 
undoubtedly the most significant extension of dynamical anaiysis 
which has taken pace since the time of Lagrange. 

Returning to the molecules, it is now verified that the action 
principle forms a valid foundation throughout electrodynamics 


and optics ; the introduction of the ether into the system has 


not affected its application. It ‘is, therefore, a reasonable 
hypothesis that the principle forms an allowable foundation for. 
the dynamival analysis of the radiant vibrations in the system 
formed by a single molecule and surrounding ther; and the 
knowledge which is now accumulating, both of the orderly 
grouping of the lines of the spectrum and of the modifications 
impressed on these lines by a magnetic field or by the density 
of the matter immediately surrounding the vibrating molecule, 
can hardly fail to be fruitful for the dynamical analysis of ita. 
constitution. But let it be repeated that this analysis would be 
complete when a formula for the dynamical energy of the 
molecule is obtained, and would:go no deeper. Starting from 
our definitely limited definition of the nature of a dynamical 
system, the problem is merely to correlate the observed 
relations of the periods of vibration in a molecule when it has 
come into a steady state as regards constitution, and is not 
under the influence of intimate encounter with other molecules. 

It may be recalled incidentally that the generalised. Maxwell- 
Boltzmann principle of the equable distribution of the acquired 
store of kinetic energy of the molecule among its various 
possible independent types of motion is based directly on the 
validity of the action principle for its dynamics. In the 
demonstrations usually offered the molecule is considered to 
have no permanent or constitutive energy of internal motion. 
It can, however, be shown, by use of the generalisation afore- 
said of the action rinciple, that no discrepancy will arise on 
that account. Such intrinsic kinetic energy virtually adds on to 
the potential p O° the system, and the remaining or 
acquired part of the kinetic energy of the molecule may be made 
the subject of the same train of reasoning as before, - 

Let us now return to the general question whether our 
definition of a dynamical system may not be too wide, Asa 
case in point, the single S eon of action has been shown to 
provide a definite and sufficient basis for electro-dynamios ; yet 
when, for example, one armature of an electric motor pulls the 
other after it without material contact, and so transmits 
mechanical power, no connection between them is indicated 
by the principle, such as could by virtue of internal stress 
transmit the pull. The essential feature of the transmission of 


a pull by stress across a medium is that each element of volume 
of the medium acts by itself, independently of the other 


elements. The stress excited in any element depends on the 
strain or other displacement occurring in that element alone; 


‘and the mechanical effect that is transmitted is considered as an 
extraneous force applied at one place in the medium, and passed 
on from element to element through these internal pressures 


and tractions until it reaches another place. We have, however, 
to. consider two atomic electric charges as being themselves 
some kind of strain configurations in the «ther ; each of them 
already involves an atmosphere of strain in the surroundin 
sether which is part of its essence, and cannot be conside 
apart from it; each of them essentially ades the entire 
space, though on account of its invariable c ter we consider 
it as a unit. Thus we appear to be debarred from imagining 
the other to act as an elastic connection which is merely the 


agent of transmission of a pull from the one nucleus to the 
other, because there are already stresses belonging to and 
oonstituting an intrinsic part of the terminal electrons, which 


are distributed all along the medium. Our action criterion of 
& dynamical system, in fact, allows us to reason about an 


‘electron as a single thing, notwithstanding that its field of 


energy is spread over the whole medium ; it is only in material 
solid ies, and in problems in which the actual sphere of 
physical action of the molecule is small compared with the 


smallest element of volume that our analysis considers, that the 


familiar idea of transmission of force by simple stress can apply. 
Whatever view may ultimately oommend itself, this question 


is one that urgently demands decision. A very large amount 
of effort has been expended by Maxwell, Helmholtz, Heaviside, 
Hertz, and other authorities in the attempt to express the 


mechanical phenomena of electrical action in terms of a trans- 
mitting stress. The analytical results up to a oertain point 
have been promising, most strikingly so at the beginning, when 
Maxwell established the mathematical validity of the way in 
which Faraday was accustomed to represent to himself the 
mechanical interabtions across space in terms of a tension alon 
the lines of force équilibrated by an equal pressure preventing 
their expansion sidéways. According tothe views here developed, 
that ideal is an impossible one. If this could be established to 

n, the field of theoretical discussion would be 
much simplified. ' 
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This view that the atom of matter is, so far as regards 
hysical actions, of the nature of a structure in the «ther 
lavolving an atmosphere of ethereal strain all around it, not 
a small body, which exerts direct actions at a distance on other 
atoms according to extraneous laws of force, was practically 
foreign to the eighteenth century, when mathematical physics 
was modelled on the Newtonian astronomy and dominated by 
its splendid success. The scheme of material dynamics, as 
finally compactly systematised by Lagrange, had therefore no 
direct relation to such a view, although it has proved wide 
enough to include it, The remark has often been made that it 
is probably owing to Faraday's mathematical instinct, combined 
with his want of acquaintance with the existing analysis, that 
the modern theory of the ether obtained a start from the 
electric side. Through his teaching, and the weight of his 
authority, the notion of two electric currents exerting their 
mutual forces by means of an intervening medium, instead of 
by direct attraction across space, was at an early period firmly 
grasped in this country. In 1845 Lord Kelvin was already 
mathematically formulating, with most suggestive success, con- 
tinuous elastic connections, by whose strain the fields of activity 
of electric currents or of electric distributions could be illus- 
trated, while the exposition of Maxweli's interconnected scheme, 
in the earlier form in which it relied on concrete models of 
the electric action, goes back almost to 1860. Corresponding to 
the two physical ideals of isolated atoms exerting attraction at 
a distance, and atoms operating by atmospheres of :thereal 
strain, there are, as already indicated, two different develop- 
ments of dynamical theory. The origina] Newtonian equations 
of motion determined the course of a system by expressing the 
rates at which the velocity of each of its small parts or elements 
is changing. This method is stil fully applicable to those 
problems of gravitational astronomy in which dynamical explana- 
tion was first successful on & grand scale, the planets bein 
treated as point masses, each subject to the gravitation 
attraction of the other bodies. But the more recent develop- 
ment of the dynamics of complex systems depends on the fact 
that analysis has been able to reduce within manageable limits 
the number of varying quantities whose course is to be explicitly 
traced, through taking advantage of those internal relations of 
the parts of the system that are invariable, either geometrically 
or dynamically. Thus, to take the simplest case, the dynamics 
of a solid body can be confined to a discussion of its three 
components of translation and its three components of rotation, 
instead of the motion of each element of its mass. With the 
number of independent co-ordinates thus diminished, when the 
initial state of the motion is specified, the subsequent course of 
the complete en can be traced ; but the course of the changes 
in any part of it can only be treated in relation to the motion 
of the system as a whole. It is just this mode of treatment of 
a system as a whole that is the main characteristic of modern 
hysical analysis. The way in which Maxwell analysed the 
nteractions of a system of linear electric currents, previously 
treated as if each were made up of small independent pieces or 
elements, and accumulated the evidence that they formed a 
single dynamical system, is a trenchant example. The inter- 
actions of vortices in fluid form a very similar problem, which 
is of special note in that the constitution of the system is there 
completely known in advance, so that the two modes of 
dynamical exposition can be compared. In this case the older 
method forms independent equations for the motion of each 
material element of the fluid, and so requires the introduction 
of the stress—here the fluid pressure—by which dynamical effect 
it passed on to it from the surrounding elements: it corresponds 
to a method of contact action. But Helmholtz opened up new 
ground in the abstract dynamics of continuous media when he 
recognised (after Stokes) that if the distribution of the velocity 
of spin at those places in the fluid where the motion is vortical 
be assigned, the motion in every part of the fluid is therein 
kinematically involved. This, combined with the theorem of 
Lagrange and Cauchy—that the spin is always confined to the 
same portions of the fluid—formed a starting-point for his 
theory of vortices, which showed how the subsequent course of 
the motion can be ascertained without consideration of pressure 
or other stress. 
The recognition of the permanent state of motion constituting 
& vortex ring as a determining agent as regards the future course 
of the system was, in faot, justly considered by Helmholtz as 
one of his greatest achievements. The principle had entirely 
eluded the attention of Lagrange and Cauchy and Stokes, who 
were the pioneers in this fundamental branch of dynamics, and 
had virtually prepared all the necessary analytical material for 
Helmholtz’s use. The main import of this advance lay, not in 
the assistance which it afforded to the development of the com- 
plete solution of special problems in fluid motion, but in the 
fact that it constituted the discovery of the types of permanent 
motion of the system, which could combine.and interact with 
each other without losing their individuality, though each of 
them pervaded the whole field. (We may compare G. W. Hill's 
more recent introduction of the idea of permanent orbits into 
physical astronomy.) This rendered possible an entirely new 
mode of treatment ; and mathematicians who were acoustomed, 
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as in astronomy, to aim directly at the determination of all the 
details of the special case of motion, were occasionally slow to 
apprehend the advantages of a procedure which stopped at 
formulating a description of the nature of the interaction 
between various typical groups of motions into which the whole 
disturbance could be resolved. 

The new train of ideas introduced into physics by Faraday 
was thus consolidated and emphasised by He mholtz's inves 
tions of 1858 in the special domain of hydro-dynamlcs. 
illustration let us consider the fluid medium to be pervaded by 
permanent vortices circulating round solid rings as cores: the 
older method of vus by would form equations of motion for 
each element of the fluid, involving the fluid pressure, and by 
their integration would determine the distribution of pressure 
on each solid ring, and thence the way it moves. This method 
is hardly feasible even in the simplest cases. The natural plan 
is to make use of existing simplifications by ing each 
vortex as a permanent reality, and directly attacking the 
problem of its in: eractions with the other vortices. The ene 
of the fluid arising from the vortex motion can be expressed 
terms of the positions and strengths of the vortices alone ; and 
then the principle of action, in the generalised form which 
includes steady motional configurations as well as constant 
material configurations, affords a method of deducing the 
motions of the cores and the interactions between them. If 
the cores are thin, they, in fact, interact mechanically, as Lord 
Kelvin and Kirchhoff proved, in the same manner as linear 
electric currents would do; though the impulse thence derived 
towards a direct hydro-kinetic explanation of electromagnetics 
was damped by the fact that repulsion and attraction have to 
be interchanged in the analogy. The conception of vortices, 
once it has been arrived at, forms the natural physical basis of 
investigation, although the older method of determining a 
distribution of pressure stress throughout the fluid and 
examining how it affects the cores is still possible ; that stress, 
however, is not pup transmitted, as it has to maintain the 
changes of velocity of the various portions of the fluid. But 
if the vortices have no solid cores, we are at a loss to know 
where even this pressure can be considered as applied to them ; 
if we follow up the stress, we lose the vortex; yet a fluid 
vortex can nevertheless illustrate an atom of matter, and we 
can consider such atoms as exerting mutual foroes, only these 
forces cannot be considered as transmitted through the agency 
of fluid 3 The reason is that the vortex cannot now 
be identified with a mere core bounded by a definite surface, 
but is essentially a configuration of motion extending throughout 
the medium. 

Thus we are again in face of the fundamental question 
whether all attempts to represent the mechanical interactions 
of electro- prie systems, as transmitted from point to point 
by means of simple stress, are not. doomed to failure ; whether 
they do not, in fact, introduce unnecessary and insurmountable 
difficulty into the theory. The idea of identifying an atom 
with a state of strain or motion, pervading the region of the 
sether around its nucleus, appears to demand wider views as to 
what constitutes dynamical transmission. The idea that any 
small portion of the primordial medium can be isolated, by 
merely introducing tractions acting over ita surface and trans- 
mitted from the surrounding parta, Is no longer appropriate or 
consistent : a part of the dynamical disturbance in that element 
of the medium is on this hypothesis already classified as belong- 
ing to, and carried along with, atoms that are outside it but in 
its neighbourhood—and this part must not be counted twice 
over. The law of Poynting relating to the paths of the 
transmission of energy is known to hold in its simple 
form only when the electric charges or currents are in a steady 
state; when they are changing their positions or con tions 
their own fields of intrinsic energy are carried along with them. 

It is not surprising, considering the previous British familiarity 
with this order of ideas, that the significance for general physics 
of Helmholtz's doctrine of vortices was eagerly developed in 
this country, in the form in which it became embodied through 
Lord Kelvin's famous illustration of the oonstitution of the 
matter, as consisting of atoms with separate existence and 
mutual interactions. This vortex-atom theory has been a main 
source of physical suggestion beoause it presents, on a simple 
basis, a dynamical picture of an ideal material system, atomically 
constituted, which could go on automatically without extraneous 
support. The value of such a picture may be held to lie, not 
in any supposition that this is the mechanism of the actual 
world laid bare, but in the vivid illustration it affords of the 
fundamental postulate of physical science, that mechanical 
phenomena are not parts of a scheme too involved for us to 
explore, but rather present themselves in definite and consistent 
oorrelations, which we are able to disentangle and apprehend 
with continually increasing precision. | 

It would be an interesting question to trace the origin of our 
preference for a theory of transmission of physical action over 
one of direct action at a distanse. It may be held that it rests 
on the same order of ideas as supplies our conception of farce ; 
that the notion of effort which we associate with change ef the 
motion of a body involves the idea of a mechanical connection . 


THE ELECTRICAL ENGINEER, SEPTEMBER 14, 1900: 307: 


through which that effort is applied. "The mere idea of a trans- 
mitting medium would then be no more an ultimate foundation 
for physical explanation than that of force itself. Our choice 
between direct distance action and mediate transmission would 
thus be dictated by the relative siniplicity and coherence of the 
accounts they give of the phenomena ; this is, in fact, the basis 
on which Maxwells theory had to be judged until Hertz 
detected the actual working of the medium. Instantaneous 
transmission is, to all intents, action at a distance, except in so 
far as the law of action may be more easily formulated in terms 
of the medium than in a direct geometrical statement. 
In connection with these questions it may be permitted to 
refer to the eloquent and weighty address recently delivered 
M. Poincaré to the International Congress of Physics. 
. Poincaré accepts the principle of least action as a reliable 
basis for the formulation of physical theory, but he imposes the 
oondition that the results must satisfy the Newtonian law of 
equality of action and reaction between each pair of bodies 
concerned, considered by themselves ; this, however, he would 
allow to be satisfied indirectly if the effects could be traced 
across the intervening «ther by stress, so that the tractions on 
the two sides of each ideal interface are equal and opposite. 
(Cf. also Hertz on the electromagnetic equations, § 12, Wied. 
Ann., 1890. The problem of merely replacing a system of 
forces by a statical stress is widely indeterminate, and therefore 
by itself unreal; the actual question is whether any such 
representation can be co-ordinated with existing dynamics.) As 
above argued, this view appears to exclude ab initio all atomic 


theories of the general type of vortex atoms, in which the energy 


of the atom is distributed throughout the medium instead 
of being concentrated in a nucleus; and this remark ssems to 
go to the root of the question. On the other hand, the 
ponto here asserted is that recent dynamical developments 

ave permitted the extension of the principle of action to 
systems involving permanent motions, whethether obvious or 
latent, as part of their constitution ; that on thls wider basis 
the atom may itself involve a state of steady disturbance 
extending through the medium, instead of being only a local 
structure acting by push and pull. The possibilities of 
dynamical explanation are thus enlarged. The most definite 
type of model yet imagined of the physical interaction of atoms 
through the esther is, perhaps, that which takes the ether 
to be a rotationally elastic: medium, after the manner of 
Ha uh dn and Rankine, and makes the ultimate atom 
include the nucleus of a permanent rotational strain-configura- 
tion, which as a whole may be called an electron. The question 
how far this is a legitimate and effective model stands by itself, 
apart from the dynamics which it illustrates; like all repre- 
sentations, it can only cover a limited ground. For instance, it 
cannot claim to include the internal structure of the nucleus of 
an atom or even of an electron; for purposes of physical theory 
that problem can be put aside, it may even be treated as 
jaserutable. All that is needed is a postulate of free mobility 
of this nucleus through the ther. This is definitely hypo- 
thetical, but it is not an unreasonable postulate because a 
rotational ther has the properties of a perfect fluid medium 
except where differentially rotational motions are concerned, 
and so would not react on the motion of any structure moving 
through it except after the manner of an apparent change of 
inertia. It thus seems possible to hold that such a model forms 
an allowable representation of the dynamical activity of the 
ther, as distinguished from the complete constitution of the 
material nuclei between which that medium establishes 
connection. 

At any rate, models of this nature have certainly been most 
helpful in Maxwell’s hands towards the effective intuitive grasp 


of a scheme of relations as a whole, which might have proved 


too complex for abstract unravelment in detail When a 
physical model of concealed dynamical processes has served 
this kind of purpose, when its content has been explored and 
estimated, and has become familiar through the introduotion of 
new terms and ideas, then the ladder by which we have 
ascended may be kicked away, and the scheme of relations 
which the model embodied can stand forth in severely abstract 
form. Indeed, many of the most fruitful branches of abstract 
mathematical analysis itself have owed their start in this way 
to concrete physical conceptions. This gradual transition into 
abstract statement of physical relations, in fact, amounts to 
retaining the essentials of our working models while eliminating 
the accidental elements involved in them; elements of the 
latter kind must always be present, because otherwise the model 
would be identical with the thing which it represents, whereas 
we cannot expect to mentally grasp all aspects of the content of 
even the simplest phenomena. Yet the abstract standpoint is 
always attained through the concrete; and for purposes of 
instruction such models, properly guarded, do not, perhaps, 
ever lose their value; they are just as legitimate aids as 
geometrical diagrams, and they have the same kind of limita- 
tions. In Maxwell’s words, **for the sake of persons of these 
different scientific truth should be presented in different 
forms, and should be regarded as equally scientific whether 1t 
appear in the robust form and the vivid colouring of a physical 


illustration, or in the tenuity and paleness of a symbolical 
expression.” The other side of the picture, the necessary 
incompleteness of even our legitimate images and modes of 
representation, comes out in the despairing opinion of Young 
(** Chromatics,” 1817), at a time when his faith in the undu- 
latory theory of light had been eclipsed by Malus’s discovery of 
the phenomena of polarisation by reflection, that this difficulty 
* wil probably long remain to mortify the vanity of an 
ambitious philosophy, completely unresolved by any theory: 
not many years afterwards the mystery was solved by Fresnel. 

This process of removing the intellectual scaffulding by which 
our knowledge is reached, and preserving only the final 
formule which express the correlations of the directly 
observable things, may, moreover, readily be pushed too far. 
It asserts the conception that the universe is like an enclosed 
clock that is wound up to go, and that accordingly we can 
observe that it is going, and can see some of its more superficial 
movements, but not much of them; that thus, by patient 
observation and use of analogy, we can compile, in merely 
tabular form, information as to the manner in which it works 
and is likely to go on working, at any rate for some time to 
come; but that any attempt to probe the underlying oon- 
nection is illusory or illegitimate. As a theoretical precept 
this is admirable. It minimises the danger of our ignoring or 
forgetting the limitations of human faculty, which can only 
utilise the imperfect representations that the external world 
impresses on our senses. On the other hand, such a reminder 
has rarely been required by the master minds of modern 
science, from Descartes and Newton onwards, whatever their 
theories may have been. Its danger as a dogma lies in its 
application. Who is to decide, without risk or error, what is 
essential fact and what is intellectual scaffolding ? To which 
class does the atomic theory of matter belong? That is, 
indeed, one of the intangible things which it is suggested may 
be thrown overboard in sorting out and classifying our 
Scientific possessions. Is the mental idea or image, which 
suggests, and alone can suggest, the experiment that adds to 
our concrete knowledge less real than the bare phenomenal 
uniformity which it has revealed? Is it not, perhaps, more 
real in that the uniformities might not have been there in the 
absence of the mind to perceive them ? 

No time is now left for review of the methods of molecular 
dynamics. Here our knowledge is entirely confined to steady 
states of the molecular system: it is purely statical. In 
ordinary statics and the dynamics of undisturbed steady 
notions, the form of the energy function is the sufficient basis 
of the whole subject. This method is extended to thermo- 
dynamics by making usé of the mechanically available energy 
of Rankine and Kelvin, which is a function of the bodily oon- 
figuration and chemical constitution and temperature of the 
system, whose value cannot under any circumstances spon- 
taneously inorease, while it will diminish in any operation 
which is not reversible. In the statics of systems in equili- 
brium or in steady motion, this method of energy is a 
particular case of the method of action; but in its extension 
to thermal statics it is made to include chemical as well as oon- 
figurational changes, and a new point appears to arise. Whether 
we do or do not take it to be possible to trace the application 
of the principle of action throughout the process of chemical 
combination of two molecules, we certainly here postulate that 
the static case of that principle, which applies to steady systems, 
can be extended across chemical combinations. The question 
is suggested whether extension would also be valid to trans- 
formations which involve vital processes. This seems to be. still 
oonsidered an open question by the best authorities. If it be 
decided in the negative, a distinction is involved between vital 
and merely chemical processes. | 

It is now taken as established that vital activity cannot create 
energy, at any rate in the long run, which is all that can from 
the nature of the case to be tested. It seems not unreasonable 
to follow the analogy of chemical actions, and assert that it 
cannot in thelong run increase the mechanical availability of 
energy—that is, considering the organism as an apparatus for. 
transforming energy without being itself in the long run 
changed. But we cannot establish a Carnot cycle for a portion 
of an organism, nor can we do so for a limited period of time; 
there might be creation of availability accompanied by changes 
in the organism itself, but compensated by destruction and the 
inverse changes a long time afterwards. This amounts to assert- 
ing that where, as in a vital system or even in a simple molecular 
combination, we are unable to trace or even assert complete. 
dynamical sequence, exact thermodynamic statements should be 
mainly confined to the activity of the existing organism as a 
whole ; it may transform inorganic material without change of 
energy and without gain of availability, although any such state- 
ments would be inappropriate and unmeaning as regards the 
1 of the processes that take place inside the organism 
In any case it would appear that there is small chance of 
redu these questions to direct dynamics ; we should rather 
regard Carnot’s principle, which includes the law of uniformity 
of temperature, and is the basis of the whole theory, as a pros 
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perty of statistical type confined to stable or ent 
tions of matter. Thus no dynamical proof from molecular oon- 
siderations oould beregarded as valid unless it explicitly restricted 
the argument to permanent systems; yet the oonditions of 
permanency are unknown exoept in the simpler cases. The 
only mode of discussion that is yet possible is the method of 
dynamical statistics of molecules introduced by Maxwell. Now, 
statistics is a method of arrangement rather than of demon- 
atration. Every statistical argument requires to be verified by 
com ns with the facts, because it is of the essence of this 
method to take things as fortuitously distributed except in so 
far as we know the oontrary, and we simply may not know 
essential facts to the contrary. For example, if the interaction 
of the sther or other cause produces no influenoe to the 
contrary, the presumption would be that the kinetic energy 
acquired by a molecule is, on the average, equally distributed 
among its various independent modes of motion, whether 
vibrational or translational. Assuming this type of distribution 
to be once established in a gaseous system, the dynamics of 
Boltzmann and Maxwell show that it must be permanent. But 
its assumption in the first instance is a result rather of the 
absence than of the presence of knowledge of the ciroumstanoes, 
and can be accepted only so far as it agrees with the facts; our 
knowledge of the facts of specific heat shows that it must be 
restricted to modes of motion that are homologous. In the 
words of Maxwell, when he first discovered in 1860, to his great 
surprise, that in a system of oolliding rigid atoms the energy 
would always be equally divided 3 translatory and 
rotatory motions, it is only neceesary to assume, in order to 
evade this unwelcome conclusion, that something essential to 
the complete statement of the physical theory of molecular 
encounters must have hitherto escaped us. 

Our survey thus tends to the result that, as regards the 
simple and uniform phenomena which involve activity of finite 
regions of the universal zther, theoretical physics can lay claim 
to constructive functions, and can build up a definite scheme ; 
but in the domain of matter the most that it can do is to accept 
the existence of such permanent molecular systems as present 
themselves to our notice, and fit together an outline plan of the 
more general and universal features in their activity. Our well- 
founded belief in the rationality of natural processes asserts the 
possibility of this, while admitting that the intimate details of 
atomic constitution are beyond our scrutiny and provide plenty 
of room for processes that transcend finite dynamical correlation. 


€———— 


ABERDEEN ELECTRICITY ACCOUNTS. 


We have pleasure in giving an abstract of the Aberdeen 
electric lighting accounts for the year ending July 31, 1900. 
A comparison between the figures given and those for the 
previous year tells its own tale; the progress shown reflects 
great credit upon the Corporation and the enterprise of 
their able engineer, Mr. J. Alex. Bell, who, taking: into 
consideration. the extensive tramway scheme undertaken 
by the Corporation, must have accomplished an immense 
amount of work during the financial year ending July 31, 
1900. Ia connection with the figures given it will be noted 
that under expenditure accounts an item of £169 is included 
in the £415. 13s. 10d. for mains and service repairs. This 
£169, we understand, is for outlay for men's time and 
material in carboning and attending to the harbour lampe, 
and therefore should not be included in the work’s costs. 
The price charged the Tramways Committee for current is 
also entered up. The arrangement made was that the 
department should supply the Tramways Committee 
with current at cost price, including interest and 
sinking fund. The following particulars, not included 
in the accounts, may be of interest: Capacity of 
dynamos installed =1156kw.; maximum load = 765kw. ; 

umber of 335-watt lamps connected during year: arcs, 
1,830; incandescente, 9,529; motors, 18,700 —total con- 
nections for yeésr, 50,068. Total number of motors now 
on mains, 63; total horse-power of motors coupled to 
mains, 192'58.; grand total of consumers now coupled in 
, 55-watt lamps, 71,095. The maximum load includes 


does not include tramway data. "These figures constitute a 
record for Abetdeen, so far as connections and output are 
concerned, and there is every indication that next year will 
be quite as satisfactory. One point in favour of the supply 
is, perhaps, that the price of gas has been raised 2d. per 
1,000 cubic feet, while the Electric Lighting Committee 
have decided to keep the price of electrical energy per unit 
at the present figure. | 


Dr. REVENUE ÁOOOUN?. £ s.d. 
lk =.. 2,428 12 9 
Oil, waste, water, and engine-room stores. . 295 17 7 
Wages ab generating station  ................... Misc sontes 931 16 1 
Repairs on buildings ................... iate adds rU es 35 12 8 
Repairs on planb.................. . . . ERA — 320 3 11 
Main and service repeirs*.............. — exi EA LES 416 13 10 
Meter (Eafe Ree OE ES SE "—-000900909€9 G8 6 O04 oe 6 11 5 
Renta and feu duty. . . . . errem eee eet reae 75 18 3 
Taxes 086 «Oe 6&8 0 Ot 6 Oe OOO *59000900000€00909 0909009090900 00609 9$909090909260090080€9 663 15 6 

———— — an 8 7 
Engineer’s (proportion) — —— 
General establishment charges and engineer's | 

travelling expenses.............. ... N „ s 216 9 9 
Stetionery and printing... . e 5 118 5 9 
3 —— — ——— —— 5 T å 

da wages „ rec e sia 
Audibor's feo —— — — 3 is : 

Com BA n or damages eee 6 o AT agd 90 see €"e9000009005*9 os 
Bad debts 00066060008 On 0 OO 8 OO 8 090 S EE E 50 13 8 
Abate mente CeO a ee OT a SD Cao 6 ob 0 GO ontou 65 1 5 
6,062 0 10 


Balance carried to neb revenue account 


(E SE BEEE AERE 


Cr. £ sd. 
Sale of current, per meter 3 11,815 14 10 
Public lighting... e ose e 993 7 9 

„ ccs ———ÁÓ—— € . 1,093 2 2 
Hire of motors . M P P 819 1 
Attendance on harbour lamps .........,cccssssesessessens m" 300 0 0 

£14,211 3 10 

GENERAL BALANCE ACOOUNT. 
Liabilities. £ s.d. 
Amount borrowed on mortgage es. 76,768 0 0 
Amount of mortgages redeemed by sinking fund... 5,185 0 0 
81,953 0 0 
, . a i oem ERE . 260917 0 
Amount due to sundry creditors ............ . 33 1,201 2 1 
Amount deposited in security for current .......... 194 18 0 
Temporary loans. See e ee. 6,722 0 0 
Balance due to bank ............... e a wee 8,026 11 0 
£100,727 8 1 

Assets. 

Amount expended on works, £101,940. 88. 3d.; less £ s.d. 


miscellaneous, £277. 3s. 3d m 
Stores on hand ab July 31, 1900 ....... . 2. 29 . 1,106 5 7 
Reserve fund invested  ................ — ————— —— 319 18 4 
| | £100,727 8 1 
STATEMENT OF ELEOTRICITY GENERATED, SOLD, ETO. 
Quantity generated in Board of Trade unite ............. 4 1,005,505 
Publio lampe e odia is . 04,637 
Quantity gold Traction . 131,173 846,012 
Private consumers, by meter 650,202 
Quantity used on works . . TUM heehee 28.933 
Totel quantity accounted for ....... T vid dE SUN 874,945 
Quantity not accounted for...................—.—-. — M 10 


Number of public lamps—76 aro, 80 incandescent. 


SOUTH SHIELDS ELECTRICITY WORKS. 


The accounts of the South Shields electricity works, 
just issued, show a total expenditure on capital account to 

arch 31, 1900, of £88,686. 14s. The revenue account, 
general balance-sheet, and statement of electricity generated, 
sold, etc., are given herewith : | | 


REVENUE ACCOUNT. 


Dr. Generation of Electricity. £ s.d. 
Coal or other fuel, including dues, 
carriage, unloading, storing, and all 
expenses of placing the same on the 
„ roi n £922 14 10 
Oil, waste, water, and engine-room stores 229 0 0 
Wages at generating stations 794 0 7 
Repairs and maintenance: buildings 
£5. 38. 10d.; engines, boilers, and 
other machinery, £255. 128. lld. .... 260 16 9 
———— 2.206 12 2 
; Distribution of Eleotriglby, 
Repairs, maintenance, and rénewals of mains. 47 3 10 
| Public Lamps. 
Attending and repairs ......—...—..—..—... 400 14 6 
Renewals of lamps 909060909999 ES 28 OS oma 0 Oe 0 OO (9D 6 16 0 ee 
— 407 10 5 
Rabes and taxes OT WILLI YI YI Y) CKE KLO II] 287 11 0 
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l Management Expenses. 
Balsries—vis.: engineer’s department, 
£490 ; 3 and clerical staff, 


£211. 15a. BO EEE sag sque © c6 6 66 701 15 8 
Stationery and ting... . 68 13 2 
General establishment charges . 122 0 8 "—PE 
Law expenses A 06604500090900000009€0920009000009000000090 € 6960004200 [EX 28 13 8 
Insurance, Obf, ecu o oo ̃ K OM 6006680 08 60800688008 0 69 92 6 1 
Total expenditure *9006609000000c0000000 0«00509000000905 om „%% 8,952 6 3 
Amount carried to ned revenue account t .. 4,043 5 3 

a. £7,995 11 6 

Cr. £ ad. 
Sale of current per meter at 3:85d. per B.T.U...... 6.335 3 7 
Public eing. ⁵⅛ 1,453 11 7 

7,788 15 2 
Rental of meters and other apparatus on consumers’ 

prem III, Ot 00990060900000069000000000 5000000000090 000200099 203 1 i 1 

Rente receivable 0 Ob 000 090000000000» oao 6 OF ome oae 6 OO o oo omo omo ott OO 3 16 8 
27, 995 11 6 
GENERAL BALANOR-SHRET, 

Dr. | Liabilities, E s.d. 
Capital accountb—amount received... 74,102 12 7 
Sundry creditors 069-0050909009000009000900090 09 064066 6 OO OO OO 68608 6 09 1,873 4 0 
‘Net revenue account — balance at credit thereof... 21017 6 
Sinking fund account....................... — e». 4,679 17. 2 
Cables suspense accounb ............. 3 108 6 
Borough treasurer: capital account, £14,584. 

1s. 7d. ; on revenue account, £912, 14s, 10d. ...... 15,496 16 5 

£96,471 8 2 

r. Assets. £ ad. 
Capital account—amount expended for works ...... 88,086 14 2 
Stores on hand at March 31, 1900: coal, £87. 102. ; 

oil, waste, eto., £185. 4s. 9 14 leeren 272 14 9 
Sundry debtors for current supplied to March 31, 

1900....... ee oves 3 ᷣ cael uta a pesa eai dps AG " „720 6 7 
Other debtors ........ oe ereeeesis e ves 108 0 6 
Securities held (cost pride) . ..... e. 4.679 17 2 
Cash in hand — engineer . . 3 15 0 

£96,471 8 2 

_ Sratement or ELECTRICITY GENERATED, SOLD, ETO, 
Qaantity generated in BT Units, E 71 631,464 
ablic lamps TN MET ; 

Quantity sold | Private consumers by meter ... 394.030 501,839 
Quantity used on works ..... i . ã . e». 186, 417 
Total quantity accounted for.......................... . —€— 8 518,256 
Quantity nob accounted for....................... 8 116,208 
Number of public lam pt, FFC 63 
Total maximum supply demanded (kilowatte) ............... 500 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN, 


Wampstead.—The Mr invite tenders for various plant for 
their central station, Lithos-road, Finchley-road. Tenders by 
Sept. 27. 

Piatra Neamts 
for the lighting of 
(concession). 

Piumstead.—The Vestry invite tenders for the supply and 
erection of various plant and machinery for electricity works. 
Tenders by Sept. 19. 


Perth.—The Commissioners invite tenders for meters (direct. 
current) and cut-oute, Tenders by Sept. 15. Details in our 
advertisement columns. 


Nottingham —The City Council invites tenders for the con- 
struction and erection of a new power station ab St. Ann's Well- 
road. Tenders by Sept. 21. 


Philippepolis (Bulgaria). —The Town Council invite tenders for 
erection and working of electric lighting and working of tramways. 
Tenders by Nov. 4 (concession). | 


Hackney.—The Electric Lighting Committee of the Vestry 
invite tenders for electricity supply maine. Tenders by Oct. 3. 
Details in our advertisement columns. 


Melton (Suffolk).—The Visiting Committee of the Suffolk 
County Lunatic Asylum invité tenders for wiring and fittings. 
Tenders by Oct. 5. Details in our advertisement columns. 


Horton (Surrey).—The Asylums Committee of the London 
Oo»unty Council invite tenders for the installation of boilers, 
engines, dynamos, etc., ab the Horton Estate, Epsom, Surrey. 
Tenders by Sept. 22. UU z 

Whitehaven. —Tho Water and Lighting Committee of the Cor- 
poration invite tenders for the supply and erection of a switchboard 
at their electric lighting station. Tenders by Oct. 13. Details in 
our advertisement columns, 


(Roumanta).—The Municipality invibe tenders 
the town by electricity for 30 years by Nov. 2 


of 


Falham.—The Vestry invite tenders for the supply and erection 

lant for 5 and storing coal ab their electric lighting 
works, Townmead. ; Fulham. Tenders by Sept. 25. i 
in our advertisement columns. . 

Hull.—The Electric Lighting Committee invite tenders for 
steam and water pipes, feed pump, water softener, etc., at their 
Sculcoates-lane generating station. Tenders by Sept. 27. Full 
details in our advertisement columns. 


Tunbridge Wells.—The Corporation invite tenders for the 
supply and delivery of high and low tension cables. . Specification 
and fall p can be obtained from Mr. Horace Boot, 
borough electrical engineer. Tenders by Sept. 20. 


Dublin.—The Corporation invite tenders for electric. motors 
and pumps fur Ringsend drainage works. Specifications may be 
obtained at the office of the consulting engineer, Mr, Chatterton, 
6, The Sanctuary, Westminster. Tenders by Oct. 3. 


er qe 5 Tran holed aac invite begins "€ the 
supply of two s ilers for heating purposes, cast-iron pipes, 
etc.; rubber rings, bolts and nuts, steel stanchions, etc.; 100 car 
trucks. Tenders by 18bh inst. Datails in our advertisement 
columns, 

Limeriok.—The Town Council invite tenders for erection and 
completion of an electric generating station building at Frederick- 
street, Limerick. Drawings and specifloation may be seen ab the 
office of Mr. J. J. Peacocke, B.E., city surveyor, Town Hall, 
Limerick. Tenders by Oot. 4. 


Walthamstow.—The Council invite tenders for the supply, 
delivery, and erection of electric lighting plant and apparatus, 
consisting of gas plant, gas-engines, dynamos, switchboard, 
booster, balancer, and measuring instruments. Tenders by 
Sept. 25. Details in our advertisement columns. 


Dandalk.—Tenders are invited by the Urban District Council 
for a transfer of their electric lighting order for the purpose of 
supplying electricity for public and private lighting and ene 
for manufacturing pur within the urban district of Dand 
Tenders by Sept. 18, Detaile in our advertisement columns. 


Eastbourne.— The Corporation invite tenders for the supply 
and erection of a water-tube boiler, with fittings, feed pump, eto , 
a 400-kw. steam alternator, with exciter (vertical encl high- 
speed engine), and main switchboard and connections. Tenders 
by Oct. 4. Particulars appear in our advertisement columns. 


Devonpert.—The Corporation invite tenders for supply and 
eréction of (Part 1) two vertical engines; (2) two 300 kw. gene- 
rators, balancer, battery, booster, and motor ; (3) switchboard for 
electric lighting and traction; storage battery and travelling 
ae (10 ton). Tenders by Sept, 26. Details in our advertisement 
columns. 

London, E.C.—The Commissioners of H. M. Works and Public 
Buildíngs invite tenders for the enlargement of Block E of the 
telegraph factory at Mount Pleasant, E. C. Drawings, specifica- 
tion, and a copy of the conditions and form of contract may be 
seen on application to Mr. J. Wager, at H.M. Office of Works, 
etc. Tenders by Sept. 18. 


Middleton and Castleton (Lanos.).—The British Electric 
Traction Company invite tenders for the construction of light 
railways in Middleton and Castleton, near Manchester (length in 
all about seven miles). Drawings may be seen at the offices of 
the Engineer to the Company, Lennox House, Norfolk.street, 
Strand, . Tenders by 15th inst, 


Dundee.—The Dundee Gas Commissioners invite tenders for: 
(I) overhead travelling crane ; (2) economiser ; to be supplied and 
erected at theelectric lighting station, Dandee. Specitications, 

lans, and forms of tender may be had on sper cee to Mr, 

alter H. Tittensor, city electrical engineer, Dunhope-crescent- 
road, Dundee. Tenders by 26th inst. 


London, f. W.— The London County Council invite tenders for 
the supply within 12 weeks of the order being given of the mains 
required in connection with the electric light installation for the 
Victoria embankment and Westminster Bridge. Particulars may 
be obtained ab the Engineer's Department, County Hall, Spring- 
gardens, S. W. "Tenders by 24th inst. i 


Sunderland. —The Corporation invite tenders for the supply of 
(A) triple-expansion, nich -speed, direct-currend steam dynamos ; 
(B) Lancashire boilers ; (C) feed pumps. The several specifications 
and forms of tender can be obtained on application to the borough 
electrical engineer, Mr. J. F. C. Snell, A. M. LC. E., Dunning- 
street, Sunderland. Tenders by 21sb inst. : 


Brighton.—The Council invite tenders for the supply and 
delivery of 2,000 tons of steel girder tramrails, 78 tons of steel 
fishplates, 90 tons of steel joists. Specifications and form of 
tender and all necessary information may be obtained on applica- 
tion at the office of Mr. Thos. B. Holliday, tramways engineer, 
Town Hall, Brighton. Tenders by Oot. 1. 


Aberdeen. — The Electric Lighting Committee invite tenders for 
supply of (1) two 200-kw. direct-coupled continuous-current gene- 
rators and one 120-kw. balancing eet ; (2) one 420-kw. direct- 
coupled continuous-currend generator. Specification and form of 
tender can be obtained from Mr. J. Alex. Bell, city electrical 
engineer, Cotton-street, Aberdeen. Tenders by Sept. 29. 


Dubiin.— The Electric Lighting Committee of- the Corporation 
invite tenders for the supply and laying of electricity supply 
mains and es. Specifications and form of tender may be 

t the city engineer, Mr. Spencer Harty, 
M. L C. E., City Hall, Dublin, and at the offices of Mr. R. . 
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eer to the Corporation, 64, Victoria-street, 8.W. 
"Tenders — — Oct. 4 : 


Mexborough. —The Council invite tenders for the supply iid: 
erection of a Lancashire boiler; two 50-kw. steam dynamos, 
balancer and boosters, feed-water heater, and feed pump ; switch- 
board and connections ; svorage battery ; ; mains; a five-ton hand 
travelling crane ; and for adapting public street lampe from gas 
to incandescent electric. Tenders by Sept. 15. Details in our 
advertisement columns. 


Brighton.—The Corporation invite tenders for the supply and 
delivery of 25 electric motorcars. The work is divided into three 
sections, and contractors may tender in respect of all or any one 
or more of such sectiops— viz. : (Section 1) 25 electric motorcar 
bodies ; (2) 25 electric motor trucks; ; (8) 25 electric motor electrical 
equipments. The specification and form of tender and all neces- 
sary information may be obtained on application at the office of 
the tramways engineer, Mr, Thos. B. Holliday, Town Hall, 
Brighton. Tenders by Oct. 1. 

Blackpoel.—The Tramway Committee invite tenders for the 
construction of a single and double line of tramways in Waterloo- 
road, Whitegate-drive, Raikes-road, Church.street, Abingdon- 
street, Talbot-road, and Central drive The reepective lengths 

‘will be about one mile single and 24 miles double The contract 
will include the laying of rails, points, etc., excavating, con- 
creting, paving, | e The Corporation will provide all the 
materials. may be seen and specifications and bills of 
quantities irede on application to Mr. J. Wolstenholme, 
borough engineer, Town Hall, Blackpool. Tenders by 17th inst. 


RESULTS OF TENDERS. 


City ef London Unien.—The Board have accepted the tender 
of Messrs. Newsome, Pincking, and Walton, of 1, Crutched.friare, : 
at £430, for lighting the offices by electricity. | 


Rochdale —The General Purposes Committee have accepted: 
the tender of Mr. G. L. Adamson, Ohm Works, Rochdale, for the 
wiriog and fittings required in oonnection with the eleo:ric 
lighting of the town hall. 

Middlesbrough. — The Electric Lighting Committee have 
accepted the tender of Messrs. Tattersall and Smith, Middies- 
brough, subject to the confirmation of the Council, for the wiring 
of the manicips! electricity works. 

Portemouth.—The Tramway Committee have accepted the 
following tenders with regard to the building and plant for the 
new power station: Meears. Dick. Kerr, and Co., plant, £29,656 ; 
Mr. J. W. Perkina, building, £10,515. 

Nuneaten,— The Hart Accumulator Company, Limited, Marsh- 
gate lane, Stratford, London, E, have secured the contract for 

the storage battery tery required by the Nuneaton and Chilvers Coton 
Urban District Council for their electric lighting extension. 


Cardiff. —The Electrical and Lighting Committee have accepted 
the tender of Messrs. Lace and Sons, of Cardiff, ab £1,379, for sap- 
plyiog a quantity of steam pipes and a pump ab the electric light 
works, and that of the Britich Insulated Wire Company, at £607. 
lle. 6d., for high-tension cables 
Bradford.—The Council have accepted the following tenders : 

Messrs. Humphries and Moulson, Bradford, excavators’, masons’ 
work, ete., £4,780; Mr. 8. Ruehworth, Bradford, plumbers' 
work, £640 ; Messrs. Bradley and Kriechke, Bradford, concretors’ 
and plasterers’ work, £435 ; Messrs. Mavor and Coulson, Glasgow, 
12 monthe' supply of motors ab following pe 44-h.p. £39. 10s. 
each, 7-h.p. £48 each, 10-h. p. £59 each. 
' Nunmeaton.— The Council have acce 
Meesrs, Baboock and Wilcox, new 


Accamulator Compan any 
switchboard, £391 ; 


ted the following tenders: 

iler, about £1,060: Hart 
accumulators, £1, 063 ; Mr. E. Carrington, 
essrs. Clarke, Ohapman, ‘and Co., exchanging 
ene armature, £66; Nuneaton Engineering Company, 
travelling crane, £120. The Council will also purchase testing 
instruments ab a cost of about £50, a new engine and dynamo at 
a cost of about £1,900, and an economiser ab a cost of about £320. 


Aberdeen.—The Tramways Committee have received the 
following tenders for steel poles, bases, and brackets: Macartney, 
McElroy, and , 53, Victoria-street, Westminster, S. W. 
(accepted); R. W. Blackwell and Co., London; Walsall Electric 
Company, Walsall, McDowall, Steven, and Co., Glasgow; 
Lowdon Bros. and Co., Dundee ; J. Russell and Sons, Limited, 
Wednesbu The same committee have also accepted the tender 
of Messrs. M‘Lellan, Glasgow (representing German manufacturers) 


for rails. 

Darlington.—The Corporation have received the following 
tenders for the supply an dba e of arc lamp-poste and breckets 
in connection with the electric lighting of the borough : 

Mackenzie Bros, Edinburgh Foundry, Slateford-road, 


E lioburgh (aocepted) .. . 2 e eve e... E378 17 6 
J. and A. Law, Glasgow pw . 2 428 15 0 
Rowland, Carr, and Co., 6 and 8, Lime .street-square, 

London, EO cci pu i 477 15 0 
J. Allan and Son, Elmbank Foundry, Glasgow.. ....... . 48518 6 
T. E. Kershaw, Nuneston .. . . . reet . 490 C 0 
W. A. Baker and Co., Limited, Newport, Mon . 767 7 6 
Maxim Electrical and Engineering Export Oompany, 

65, 66, and 67, Gracechurch-street, London = 1,181 5 0 


Aberdeen.—The Electric Light Committee have received 
the following tenders; (1) Cables ritieh Insulated Wire Com- 
peny, Limited, Prescob (accepted) ; ; Siemens Bros. and. Co., 

Galle; i 1a, Queen Anne’s-gate, Wesbmiuster, wire S. W.; 

s Cable and Construction Company, Limited, 90, 


W. Arnott and Oo., Glasgow  ........... —— ae 58.950 0 0 
R. Taylor and Sons, 1 ERORIS 3 8 3.029 0 0 
Tinke, Limited, Hyde . . 5 . 2010 0 0 
J. and J. Horsfield, ES 8 TET . 1,936 0 0 
W. R. Renshaw and Oo, 810 N NET 1,895 0 0 
E. Danka and Oo., Oldbury (accepted) . . 1,6660 0 0 
Section B.— Water tank and pumps. 
Davie and Horne, Glasgow ..... .... . i EFFERRE 685 0 0 
Hunt Bros., Old bury 0 % %% CY AT CY BEL 0€) 68-0009 060690600509 395 0 0 
Wheeler Condenser Donee. London ......... —— 895 10 0 
Phoenix Foundry Company, Derby. . . 387 10 0 
E. Danke and Oo. e e 608688668 8 mm . 88710 0 
G. Fletcher and Oo., Derby FF . 326 0 0 
W. R. Renshaw and Co. rm cene recen 384 10 8 
J. Whitley and Oo., Leeds e 374 0 0 
T. Shore and Sons, Hanley (accepted) .. ................. 0 0 
Section O, —F'uel economiser. 

Pheonix Foundry Oompan (B . . .. 61610 0 
E. Danks end Oo, .............—.. sere S 550 0 0 
co Compa pany, RE E E N T ees - 0 0 

reen and Son, dad (accepted) .. T 473 18- 0 
W. R. Ren haw and Co woes ; 459 0 O 
J. Oarter and Sons, Stalybridge —— MÀ € 4944 2 0 
A. Lowccok, Shrewsbury ................ c emnes ees», 41712 0 

Section D.—Smoke fans. 
W. R. Renshaw and Oo. . 2 177 0 0 
Davidson and Co., Belfast (accepted) ......... . 165 0 0 
Section E. — Feed - water heater. N 
Davie and Horne (No. 9) ....... —— MS "s b27 O O 
Phenix bes: Aan Company . . . . oes 365 0 0 
E Danks and G.. 40 -... 327 10 0 
J. Wright and Oo., Tipton CCC 295 0 0 
W. R Renshaw and Oo o 275 18 5 
Davie and Horne (No. 1) . 2 . 250 0 
Edwards and Barnes, London 2 . 229 15 0 
T. Shore and Sons (accepted)... . . ⁊ 219 10 0 
I. Storey and Sons Dis E! Manchester ...... „ 210 0 0 
I. Storey and Sons (No. 11 ———. eᷣ . 2 195 0 0 
Wheeler Condenser eei —— ——— Á— 196 0 0 
G. Fletcher end Oo. . . ses =o 171: 0. 0 
Section F.—Forced-draught furnace. 
W. A. Grainger, London . . . 3656 0 0 
Horsfall Destructor Company, Leeds ......... ess 805 0 0 
W. R. Renshaw and Oo  ......... . 5 . 200 0 0 
Meldrum Bros., Manchester . 6 ͥ 275 0 0 
Wilton Furnace Sem ires London (accepted) . 252 10 0 
A. Pillatt and Oo., Nottingham. . 2. . 34» 00 
Bection 9. — Coal conveyor. i; 
Graham end Morton, Leeds (push plate) e 492 0 0 
Spencer and Oo., Melksham (No. 1) .... . 8 . 476 0 0 
Bennis and Oo., Bolton .................... 2 ese» 360 0 0 
Spencer and Co. (No. 2, spiral) . e e 0 0 
New or Company, Smethwick (push plate) sa eG 
8. S arm and Oo., Haslin oen (spiral) «aves guts — 166 0 0 
Barry, Henry, and Qo., Aberdeen (spiral) ................ . 14 0 0 
Seotion H. peeves: Mechanical stokers. 
Meldrum Bros. seio . ei TNT ada nua RN ERN eod 285 0 0 
Bennis and Oo. (No. D. [E SE EJ *9059090090€990909*«0€90.0099 0090000 DO 909.09 480 0 0 
Bennis and Oo. (No. 2) 2 Ss. 320 0 0 
J. Proctor, Burnley 1e sese 18 » .. 08 0 0 
Wilton Furnace Osniveny (ao ted). . . .. 19) 0 0 
Grease Mi ins 
J. Wright and Oo., PiptooeYnYnasdsx — 160 0 0 
Building for new boilers. 

A. Ward, Hanley Sei e „ e O64 0-0 
W. Stedman, Hanley .............—.—..... UON CR ww 840 0 0 
I. Leonard, Hanley ec 0 G0 o mt o om b OF o me o om 0 omt BEd Ome 09 90000029 es 815 0 0 
W. H. Johnson, Hanley €0000005090c20000090000020094000000000909€ 770 14 9 
T. God win e906069s200062afe«009005600509$00669 6 TYTETENETY 706 0 0 
O. Oornes and Sons, Hanley (accepted) . ess» 64910 0 


Cannon-street, London, E.C.; 86. Helens Cable Company, 
Limited, Warrington ; W. T. Henley's Telegraph Works Co Dang 
Limited, 27, Martin’s-lane, Cannon-street, E.C.; W. T. Glover 
and Co., Limited, Trafford Park, Mancheeter ; Weatern Electric 
Company, Limited, North Woolwich, London, E.; Telegraph 
eri qui Company Limited, Helsby. (2) House main fuse 
boxes—A. Spark, Sammer street, Aberdeen (accepted) ; 
Baas Electrical 1 Company. Limited, Keighley ; ; 

n Manufacturing Company, Limited, Gloster- road, Brighton 
Callender e Cable and Coretruction Company, 90, Cannon- streob, 
E.C.: British Insulated Wire Company, Limited, Prescot ; 
General Electric Company, Limited, London. (3) Meters 
S. Z. de Ferranti, Limited, Hollinwood (acoepted) ; Chamberlain 
and Hookham, Birmingham ; General Electric Company, Limited, 
Tendon ; Schattner Electric Meter Company, 7 Timberhill, Nor- 

; Reason Mannfacturing Compa ppop, Da Gloster- road, 
Heighten: Electrica] Company, Limi Dashwood House, New 
Broad -abreed, London, E C. 


Hanley (Staffs).—The Corporation have recelved the following 
tenders for electric lighting works and plant. Accepted tenders: 
Hughes and Lancaster, Raabon, Shone ejector chambers, £864 ; 
W. Williams, Etruria, Newcastle road to Etruria in ng 
sewer £480 (conditionally), Keeling 8 to Prime-streeb inter- 
cepting sewer £870 (conditionally); T. Godwin, Hanley, Trent 
Bridge widening, abutment, £235. 


Boiler-house requirements, Section A.—Two Lancashire boilers. 
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BUSINESS NOTES. 


TRACTION. 


Cheltenham.—We understand that the propoeed electric bram- 
way to the top of Cleeve Hill is to be commenced next month, 

Crewe.—The Town Council have endorsed the recommendation 
of the Electric Light Committee to provide a scheme of electric 
tramways. l 

Aberdeen.—The Corporation have adopted a revised and 
increased scale of wages for tramway conductors, drivers, and 
inspectors. 


Louth —The County Council have received an order in Council 


extending the time for the completion of the Dandalk electric 


$ramway system. 

Jehnstone.— It is reported that the Paisley Town Council will 
probably apply for an order to provide tramways for that burgh 
and to connect with Johnstone., 

Brankseme.—' The work of construction of the electric tramway 


was commenced in tbe Branksome district on Aug. 13, and a 


oonsiderable length has been laid along the western end of the 
Ashley · road. 


u Railway.—Tbe works upon the Jungfraubahn have 
The expense of the under- 


taking, as the experte now declare, would be tenfold greater than 


Jungfra 
been ab a standstill for some months. 


was originally estimated. 

Bradferd —The Town Council on Tuesday adopted the minutes 
of the Tramways Committee which included a resolution instruct- 
ing the city 
double line to the end of Godwin-street. 

Aspull. —The Wigan Corporation Electric Light and Tramway 
Committee propose 


to the District Council for consideration. 


Bowneses.—A meeting of the inhabitants was held on Friday 
night with the object of showing opposition to the tramway pro- 
posals, A resolution condemnatory of the scheme was adopted, 


and a committee appointed to formulate opposition. 


Darwen.— Ab a recent meeting of the inbabisante of Hoddlesden 
and district a resolution was passed in favour of trams running 
between Darwen and Hoddlesden, and a deputation will be sent to 
the Town Council urging them to push the matter forward. 


Kirkealdy.—The Town Counoil on the 10th inet. adopted the 


recommendation of the Tramway and Electric Lighting Committee 
to widen parts of the High · street so that the tramcars could be 
The cost of purchasing property, etc, for 


run both ways. 
improvement, as estimated by Prof. Kennedy, is £20,800. 


Roundhay,— The new electric launch for Roundhay Park lake, 
which ie being built to the order of the Leeds Corporation, is 
expected to be ready for launching on the Thames about Monday 
next. The vessel, which will hold 45 passengers, will be named 
the Mary Gordon,” as a compliment to the present lady mayorees. 


. Qaueensbury.—At Monday's meeting of the District Council a 
letter was read from the Bradford Tramways Committee stating 


that the material for the construction of the tramways to Queens. 
bury was on order, and that it was their intention to proceed with 


for work immediately. Ib was decided to advertise for tenders 


or the alterations ab Priestly Hill. 
North Woolwich.—The scheme for connecting North Woolwich 


and Ilford by means of an electric tramway was advanced another 
stage on Tuesday evening, when the foundation stone of the 


electric station at East Ham was laid. When the West Ham, 


East Ham, and Ilford schemes are completed the electric tramway 


area will cover upwards of 25 miles. 
Leith. —The Town Council have Pie a Tramways Com- 
mittee to consider the advisability of 


Council, to deal with any qnestion that may arise in connection 
with the tramways pro to be laid within the borough by the 
South Lancashire Tramways Company. 


Dublin and Lucan Electric Railway Co.—The traffic re! urns 
for the week ending Sept. 8, 1900, were £125, as compared with 
the week ending Sept. 1, 1900, of £104, showing an increase of 
£21. The total receipts (10 weeks to Sept. 8, 1900) are £1,181, as 
compared with the corresponding period of 1899 of £960, showing 
an increase of £221. (Received too iate for classification.) 


Stourbridge.—Trial trips have been made along the Kingswin- 
ford Electric Tramway during the last few days, and the opening 
of the line for public traffic will take place shortly. Some new 
cars for this and the connected branches have just been delivered 
at the Stourbridge goods Jepót, and they differ from those which 
have been running on the Dudley and Stourbridge line in being 
two-deckers. 

Standish,—The Wigan Corporation Electric Light and Tramway 
Committee propose to run electric trams along Wigan-lane, past 
Boar’s Head, and on to Standish, and also to Standish Lower 
Ground as far as the Royal Oak Inn. The Standish District Council, 
however, are nob prepared, as the s are ab present circum- 
stanced, to allow the Corporation to run electric trams in the 
Standish districte, but 6 favour a proposal which included 
the widening of these 
—The minates of a special committee meeting of 


Workington. 
the whole Council, adopted on Tuesday, oontained a resolution 


Messrs. Dick, Kerr, and 


surveyor to extend the Whetley-hill tramway as a 


to extend the tramway system from Wigan to 
ull. Plans and written particulars are about to be forwarded 


ying tramways within the 
borough, and also to consider and, under the direction of the 


refusing to entertain the 5 for granting a concession to 
.'s combination for obtaining powers to 
construct an electric tramway between Whitehaven and Maryport, 
and to appoint representatives to attend a proposed conference 
among the Whitehaven, Maryport, and Workington authorities 
on the subject. The question was referred by. the Council, in 
ee to the committee already appointed to consider electric 
ighting. 
York —At the half-yearly meeting of the York Tramways Com- 
y last week, the chairman (Mr. Joseph Kincaid, M I. C. E., 
estmioster) remarked that the Corporation had applied to the 
Board of Trade for power to acquire the undertaking by purchase. 
There was some advantage to the company in throwing upon the 
Corporation the onus of doing what was necessary to satisfy the 
requiremente of the vehicular traffic, because the purchase of 
the tramways by the Corporation would involve a considerably 
higher figure under present prices of materials than ib would last 
year or the year before. The report and accounts were adopted, 
and e dividend of 6 per cent. was deolared. 
5heffield. —4 double line of rails is to be laid on Penistone road 
from Owlerton Bridge to Burnell-road, instead of a single line as 
previously agreed. The committee being desirous of proceeding 
with the tramway along Shoreham-street at an early date, have 
ox pressed the opinion that the street should be paved with wood 
between the track and 18ia. on either side. The city surveyor is 
to prepare plans to provide for emergency exits for the cars. at 
Tinsléy and Queen’s-road oar depóts. The Board of Trade have 
at last approved of the electric traction en the Abbeydale route 
and on thé London-road route to Queen s- road. a dozen cars 
are being fitted with the ever dry seate as an experiment.. 
Accrington.—A very short time may witness the conversion of 
the Accrington tramways: into electric cars of the latest and 
approved type. The Corporation will be asked to provide a 
complete equipment on the overhead system, including the cars, 
and the tramway company is to work the line for the remaining 
64 years of their lease, charging the present rental, and in addition 
a certain percentage in the way of interest upon the outlay 
entailed by the conversion from steam to electric traction, the 
company, of course, purchasing its electricity for motive power 
from the Corporation. The Corporation would then take over the 
present rolling-stock of the tramways company ab a valuation. 


Celchester.— The Mayor, Aldermen Sanders, Elwes, Wicks, 
Egerton-green, Paxman, Goody, and Butcher, and Councillors 
Marshall, Marraga Benham, Egerton- Green, Barritt, Moore, 
Greenwood, Littlebury, Grimes, and Nash have been appointed 
as a special committee to pre and submit a scheme for tram- 
ways, and to take all such proceedings as may be needful in con- 
nection therewith, and with the application for a provisional order 
if the Council adopt a scheme. It has also been decided that as 
soon as the committee are in a position to present a scheme the 
Mayor be desired to summon a meeting of tbe Council in aocord- 
anoe with the Board of Trade rules for the earliest possible date in 
order that the scheme may be considered. ge | | 

Wigan.—The question of making a cash offer, etc., for the 
Wigan and District Tramways Company's undertaking has been 
deferred until the Routes’ Committee has reported on the lines 

roposed to be constructed and worked by the Corporation, The 

emberton Urban District Council having desired that the gauge 
of the tramway from the market place to Adame’ Bridge should 
altered from 3ft. Gin. to 4ft. 8jin., which would enable the Wigan 
tramways to be connected directly with the projected system of 
the South Lancashire Tramways Company, the Corporation have 
replied that they do not intend to alter the gauge, the whole 
question having been carefully considered before the tramways 
now being constructed had been decided upon. 

Dudley.— Ab the meeting of the Town Council on Tuesday ib 
was stated in reply to whether any information had been received 
as to the atarting of the trams to Netherton, that ib was entirely a 
matter for the Board of Trade. The Electric Traction Company 
had sold the tramways to Netherton and Stourbridge to the 
Dudley, Stourbridge, and District Tramway Company. When Mr. 
Trotter inspected the wires and the electrical apparatus on behalf 
of the Board of Trade, he was content to allow the company to 
commence running, but it was part of the conditions that Colonel 
Yorke should inapecb the permanent way, and the new company 
declined to work the lines until the other company could turn 
them over with the sanction of the Board of Trade. 

Brighten.—The sarveyor and Mr. Holliday are preparing an 
estimate, with plane, sections, and specifications, for laying the 
concrete bed, the tram rails, and wood paving blocks, in the several 
streets in which the tramways are to constructed, the same to 
be divided into sections for separate districts, The specification 
for motorcars, prepared by Mr. Holliday for double-decked cars 
for the tramways, bas been approved, and tenders have been invited 
for the supply of 25 cars in accordance therewith, with the option 
to the Corporation to order five additional cars of the same descri 
tion at some later date at the same price. Specifications for the 

uantity of rails and fishplates required for the tramways (about 
,000 tons) have also been approved. The engineer and Mr, 
Holliday are about to prepare estimate of cost of levelling the 
land required for the car.shed, and of the cost of construction of 


the car-shed. 
London United Tramways.—The company hope to start the 
ew Bridge in 


service of electric cars between Hammersmith and 
about a month from the present date. Formal notices have 


served upon local authorities this week by the London United 
Tramways’ Company, Limited, of their intention to apply to 
Parliament in the ensuing session for & great extension of their 
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‘authorised system of tramways. The scheme embraces the con- 
atruction of over 60 miles of tramways in three counties—viz. : 
23 miles in Surrey, 20 miles in Middlesex, and 20 miles in the 
County of London. The centre of the proposed extension will be 
the Broadway, Hammersmith, from which main lings with feeders 
will radiate in various directions, Io the county of London the 
extensions will reach and serve the districts of Sb. Pancras, St. 
Marylebone, Paddington, Kensington, Fulham, Hammersmith, 
-and Patney. In the county of Middlesex the extensions affect the 
perse of Ealing, Brentford, Southall, Heston and Isleworth, 

wickenham, Hampton, Teddington, Hanworth, Sanbury, and 
Hampton Wick. In the coanty of Surrey the places affected are 
Barnes, Richmond, Kingston, Malden and Coombe, Surbiton, 
Esher and the Dittons, and East Molesey. 


Railway Concessions in Spain.—The Spanish Government has 
recently granted a number of railroad concessions for standard, 
narrow-gauge, and electric roads. Amongst them are a concession 
granted to the Sociedad Minera de Villaodrid, of Villaodrid, for a 
narrow-gauge railroad line from Puente Nuevo to the mining 
districte of Puerto Estrecho, in the north of Ripadeo. A large 
iron shed for atoring ore is to be built in connection with this line. 
The Sociedad Ferrocarrilly Minas de Berga, of a, has a con- 
cession for a railroad between Olvan and Guardiola, to connect 
with the Manresa to Berga line; the latter, a narrow. gauge rail- 
road, is 51 miles long, metre gauge, 1l engines, 19 passenger and 
96 freight cars. A concession has been granted for an extensive 
neb of electric railroads between Almeria, Benabadur, Rioja, and 
Tabernas. i6 Compania Vasoo-Asturiana has á concession for 
the extension of ite present system tu Ujo and Trubia. A syndicate 
of Orense financiers -has a concession for narrow-gauge railroads 
from Orenee to the Portuguese frontier, passing over Barbadanes, 
Celanova Allaviz, Sandianes, Gioz> de Limia, Trasmovas, Coaled vo, 
Illadviz, Villara, and Verin. Considerable quantities of rolling- 
stock and materia! will be ordered abroad. Railway News. 

Sunderland. - About 95,000 gers were carried on the 
Sunderland tramways on Saturday. The Royal Assent having 
been given to the Houghton and Sunderland Electric Tramways 
Bill, a start will be made at once with the preliminary work. The 
line will commence ab Grangetown, on the southern boundary of 
Sunderland, and will pass through the populous colliery villages 
of Ryhope, Tunstall, New Silksworth, New Herrington, Phila- 
de) phia, Newbottle, Houghton-le-Spring, Hetton.le-Hole, and 
Easington-lane. There will alao be branch lines, the total mileage 
being about 20, and the population of the district 60,000, exclusive 
of Sunderland. It is aleo proposed to extend the line across the 
Wear at Pensher to Workington and Usworth, affording com- 
munication with Newcastle. The overhead trolley system will be 
used, and ib is proposed to carry goods by day and night in special 
trucks The various local bodies in the district have given their 
sanction to the echeme, which has been promote by the United 
Kingdom Tramwaye, Light Railway, and Electrical Syndicate. 


Electric Railways in Londen.—The correspondent of the 
Daily Telegraph wired from New York on Wedneaday as follows : 
According to Mr. Bernard M. Baruch, of the A. A. Houeman 
Company, Mr. Charles T. Yerkes has purchased the franchise and 
all the rights of the Charing Croes, Euston, and Hampstead Rail- 
road, and has formed a syndicate of American capitalists to build 
a tunnel railroad under the atreets from Charing Croes to Hamp- 
stead Heath; also an extension of two miles from Camden-road to 
Kentish Town. Mr. Yerkes’s agents reported that the road, if 
built, promised good returns, Mr. Yerkes, on receiving the 
assurance thad several friends in New York and Chicago would 
help him to finance the scheme, went to London and bought the 
company’s rights. Mr. Baruch said that the 12,000 000dol. needed 
to build the road would all be American capital. The road will 
probably have 10 stations and four tracks, two for exprees and 
two for local trains. Electricity will be the motive power. Ib is 
estimated that connecting railroads will bring the Charing Cross- 
Hampetead line within the reach of 150,000 pereons.” The Daily 
Mail says the news is posribiy intended for consumption on the 
otber side of the Atlantic, for it is well known in London railway 
and financial circles that Mr. Yerkes possesses no such righte as 
are here ascribed to him, 


Maidstone.—Mr. Stephen Sellon has just issued his report with 
regard to the promotion of a scheme of electric trams for Maid- 
stone. From arésumé which appeared in the Kent County Standard 
we gather that he examined six routes, all starting from High- 
street, which are defined as follows: (1) 1 mile 7 furlongs 5:60 
chains to the Fountain Inn ; (2) 5 furlongs 4 chains to the athletic 
ground; (3) 5 furlongs to the back of the Sessions House; (4) 
6 furlongs 4 50 chains to Turkey Mill; (5) 1 mile 2 furlongs to the 
cemetery ; (6) 7 furlongs 9 ch to Tovil—total length, 6 miles 
2 furlongs 3 chains. The estimate for ib all would be £40,721. 
A portion of this is allotted to the supply of wood paving, and 
aleo a double line in some parts; leaving out the double line, 
£1,016 would be saved in capital cost. Mr. Sellon quotes the 
width of certain streets in the towns where electric trams and 
light railways have been authorieed. The narrowest pointe in theee 
are: Gateshead, 18ft. 3in.; Coventry, 19ft. Gin ; Ashton, 20fo. 2in.; 
Greenock, 18ft, ; Croydon, 18ft. ; Merthyr, 18f6. 6in. ; Stourbridge, 
16ft. ; Dover (narrowest width of Snargate-street), 15ft. 4in., with 
a gauge of 3ft. 6in. ; Reading, 18ft. lOin. Thè gross earning 
capacity of a system of tramways such as he suggests for Maid- 
stone would be fairly re ted, he thinks, by £7,200 per annum 
(liable to increase year by year). The working expenses should be 
about 50 per cent., which, after allowing for depreciation and 
repairs, would leave a profit of £2,900. On this he assumes a neb 
profit for the first year of £457, after deducting interest on loan 
and contribution to sinking fund. He says, in conclusion, that he 


has taken a 5 view of the profits, and bas taken a lower 
figure than is earned by the horse tramways in Chester, a town 
with a population about equal to that of Maidstone, and with only 
24 miles of tramway, which does not in any way properly serve 
the town. He is taking a "goes earning capacity of some 
£3,000 per annum less than that of Dov i 


Up to Date.—From an interview with the secretary of the 
Central London Railway Company, which recently appeared in 
the Daily Chronicle, we quote as follows: '' Before the line was 
opened," he said, we expected that on Sundays we should have 
practically no travellers, Happily our anticipations have not been 
realised. for we geb crowds of people going to and from Hyde 
Park, Kew Gardens, Richmond, and other popular resorts. Of 
course, this may be merely a summer traffic, bub we hope it will 
continue in the winter. As to a later and earlier service of trains, 
I don't think the general manager could arrange such conveni 
just now, for every night the line from Shepherd’s Bush to th 

ank is thoroughly examined, the lifts are tested, the signal. 
boxes are inspected, and the 100 or more carriages are taken 
to the car-shed to be overhauled. We are, indeed, most 
careful to prevent any mishap. I saw some time ago the 
question as to what would happen if an accident 
occurred in the tunnel between two stations. The pereon who 
asked this forgot that the travellers in the train could get oub 
from either end, and that there would be no danger so far as the 
electricity is conoerned, for. the current can be switched off 
between any particular section. There has been an enquiry as to 
the temperature of the railway. This remains steady at S5deg. 
This summer the Central London Rallway bas proved iteelf to be 
the coolest place in the metropolis, In the winter the temperature 
will be as in the summer, for the outer air does nob affect the earth 
so low down as our tunnel, the depth, as you know, being an 
average of 60/t. Io an attemp5 to make the line popular with 

ple liviog ab Acton, Ealing, and other districts beyond 
Bhepherd's Bush, we erected Med: for the storing of cycles, and 
charge 2d. a machine. On the first morning we had from 15 to 20 
cycles. Last Monday there were no fewer than 96. We have now 
decided to have a proper and a larger building for the convenience 
of cyclists, A faster train service is nob possible yet. We are 
waiting for more rolling-etock, and when we get the we 
shall run trains every three instead of every four minutes as now.” 


J LIGHTING AND GENERAL, 


Middlesbrough. —Io is expected that the electric lighting will 
be started early in October. 


Bradford —The Electricity Committee intend to apply for 
borrowing powers amounting to £56,315 for extension purposes. 


Altreton.— The Town Council are promoting a scheme for an 
our light installation, which, however, is not yet definitely 
settled. 


Darlington. is Ue ers thab as soon as the electrical engi- 
neer has been appointed the work of wiring private houses will be 
proceeded with. U 


W. T. Glover and Co.—The preference share transfer books of 
this Company will be closed from the 17th inst. to the 29th inst., 
both inclusive, for the preparation of dividend warrants. 


Hunsworth.—The District Council have decided to receive 
deputation from the Northern Counties Electric Lighting Com J 
ab the next meeting with reference to their proposal to apply for & 
provisional order to supply electric lighb in the district. 


2.—Mr. H. P. Boulnois has held an enquiry into the 
application of the Corporation for sanction to borrow £28,500 for 
purposes of electric lighting, and for approval of the use of 
certain land situate ab the Corporation gasworks as a site for 3 
generating station. 


Douglas.—At a meeting of the Town Council on Wednesda 
the reason for the delay in the electric lighting scheme was enqu 
into. The Chairman of the committee replied that they had been 
waiting in expectation of the tramway conoern being offered for 
sale by the liquidator. He promised that the committee would 
have an early meeting and submit a report. 


Cleethorpes.—At the monthly meeting of the Urban District 
Council on Wednesday it was decided to serve notice upon the 
tramways company, who are buildiog an electric lighting station, 
to sell to the Council the portion of land acquired by them for 
that purpose, and any additional land required for the erection of 
a plant for the lighting of Cleethorpes by electricity. Ib was 
Btated that the cost would be over £30,000. 


American Agenoy.—The McGuire Manufacturing Company, of 
Chicago, said to be the oldest electric truck manufacturers in the 
United States, are about to establish a factory in Great Britain. 
They have opened branch offices at 5, Warwick-court, H 
Holborn, where any information concerning their line can 
obtained. Pending the establishment of a factory io this country, 
orders will be supplied from the Chicago works. 


Paris Exhibition Awards.—Thco Campbell Gas-Engine Com- 
pany, Limited, Halifax, have received a gold medal for their 
exhibit of gas and oil engines at the París Exhibition, and in 
addition to this no lees than seven members of their staff, foremen 
and workmen, have been awarded -ilver and bronze medals for the 
work which they have done in c nnection with the exhibit.— 
Messrs. Stern Bros., of London and Glasgow, manufacturers of 
lamps, have been awarded a gr::.' prix and silver medal, 
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Eagilescliffe,—Yarm-road and the village are to be lighted by 
electricity. l 

Change of Address.—The offices of the City and South London 
Railway Company have been removed from King William-street 
to 71, Finsbury-pavement. 

Aspull —4A special meeting of the Urban District Council will 
be held next week to discuss the question of obtaining an electric 
lighting provisional order. ; 

East Molesey.—' The Council have decided to obtain experte 
advice with regard to the offer made by Edmundson's Electrie 
Corporation to light the district. ; 

Lynton.—The new town Kall recently presented by Sir George 
Newnes has been fitted and connected with the mains of the 
Lynton and Lynmouth Eleotric Lighting Company. 


_ Whitby.— The tenders received by the Electric Lighting Com- 
mittee have been forwarded to Messrs. Preece and ew with 
instructions to advise the Electric Lighting Committee théreon. 


Portsmouth. —At the Town Council meeting on Tuesday it was 
resolved to establish a municipal telephone exchange. 1b was stated 
that the rave would be about £5 per annum for each subscriber. 


Thornhill. —The District Council have decided not to take any 
steps at present with regard to the Northern Counties Electric 
Sapply Company's proposed electric lighting order for the district. 


Brighton.—The surveyor's plans, elevations, and sections for 


the proposed electricity station ab Southwick have been approved, 
and une surveyor is about to prepare an estimate of the cost of the 
work. 

Golborne.—The District Council are deliberating with regard to 
the South Lancashire Tramways and Electric Lighting Company’s 
proposed order for powers to eupply electric light along the route 
of the tram way. l 

Yeadon.—A well-attended meeting of owners and ratepayers on 
Monday night endorsed a resolution passed by the District Council 
to petition the Board of Trade for an extension of the electric 
lighting provisional order. 

Nuneaton.—Application is to be made to the Local Government 
Board for sanction to borrow a further sum of £2 000 on account 
of the electric undertaking (making a total of £18,000, instead of 
£16,000, as stated in the previous application). ` 

Felixstowe. — The Electric Light Works Committee have 
informed Colonel Jelf, C. R. E., that they are prepared to instal 
dhe electric light in the new barracks, and in part of the hospital 
buildings, as desired by the military authorities. 

Branksome.—The Bournemouth and Poole Electricity Supply 
Company; Limited, have given notice of their intention to lay 
cables for the supply of pewer and light in stoneware conduits 
beneath the pavement on the south side of Ashley-road. 

Batiey. —The Town Council have agreed to revised plans and 
estimates for works of eleotrical energy supply proposed to be 
carried out by the Corporation, and have resolved that instead of 
pe ash as previously decided upon, a sum of £25,602 be applied 

or. 

Personal —Mr. Edward Dodd, for over 20 years with the late 
Mr. Edward Pritchard, M. I. C E., F.G S., of the firm of Pritchard 
and Co., civil engineers, London and Birmingham, is now peels 
as civil and consulting engineer at 374, Waterloo- street, 
Birmingham. * 

W. T. Henley's Telegraph Works Co. — The first batch of letters 
of allotment and regret for the recent issue of W. T. Henley's 
Telegraph Works Company, Limited, ordinary and preference 
shares have been posted. Both claeses of shares were largely over- 
subscribed for. 

Ecoles. —The rate for electrical energy for motor purposes has 
been fixed at 3d. per unit. Sanction has been received to the 
borrowing of £11,950 on electric lighting account. The following 
new electric cable will be laid: 8-road, 422 yards of cable; 
Brunswick-etreeb, 460 yards. 

Goole,—The clerk of the Urban Districb Council has been 
instructed to — the Ar veis of 1 and take pa 
necessary steps with regard to the application by the company for 
electric lighting powers in Goole urban district, and also as to 
obtaining a provisional order for the Council investing them with 
electric fighting powers. 

Embankment Lighting.—The building of the Bat bea 
station near Charing Cross is nearly completed, and electric 
lighting of the Victoria Embankment will be commeneed about 
the beginning of November. The whole scheme will probably not 
be completed before next summer. There will be 144 lamps, 
divided into nine electrical circuits. 

Drifield.—The Urban District Council on Monday decided to 
inform the Northern Coapties Electric Supply Company that they 
could nob consent to their applying for a provisional order to 
supply Driffield with electric light. The Chairman of the Gas 
Committee said when the question of providing additional storage 
for gas was ready for consideration, the committee might deem ib 
beat to recommend fhad a provisional electric lighting order be 
applied for by the Council. 
` Thuristone, —The Guardians intend to instal the electric light 
at the union. As they have no power to join in the erecting of a 
plant, they have asked the neighbouring urban district conncil’s 
to take the matter up and lay down a plant, and they have 
appointed bwo representatives to watch their interests and obtain 
all the information they can. The two Councils Fave been asked 
to appoint three members each as a deputation, and to meet with 
a view to proceeding further. with the matter. 


Hampstead. —The rene on the Hampstead Vestry's eleotrical 
undertaking, just issued, states that the capital outlay since the 
commencement of the undertsking five years ago 
£162 219. The total receipte for the year amount to £30,661, an 
increase of £6,283 on the previous year. The gross profit amounted 
to £16,325, of which the repayment of principal of loans and 
interest absorbed £6,619. The total net profit since the com: 
mencement of the undertakiug has been £20,586. 

Liability ef Trade Unions —Owing to the decision of Mr, 
Justice Farwell ia the Taff Vale case, employers of all kind of 
labour may now eue trade unions as corporations for damage sus. 
tained through the action of their agente, The only surpriein 
feature in the a is Mies ping 55 not been arrived 4 
long ago. Trade unions have the right to ho )rby as corpo: 
rate bodies, and" where the privileges exist the ifabilities musb lis 
aleo. This will assuredly act as a damper upon the zeal of their 
emissaries. , . 

Pritchett Aocumulators.— We are informed that the business 
relations between Mesars. Pritchetts and Gold and Meesrs. Venner 
and Co., of 6, Old Qaeen-street, Westminster, by which the iattér 
firm have been sole selling sgents for Pritchetb accumulators 
for the past 44 Mei have been dissolved by mutual consent, 
We have been asked to state that firms who have previously dealt 
with Messrs. Venner and Co. for Pritchett accumulators, should 
in future communicate direct with Meesrs. Pritchetis and Gold at 
their works, Feltham, Middlesex. : 

Carnarvon.—The Joint Committee of the Town Council and the 
Gwyrfai District Council dealing with the question of the proposed 
ligho rallway to Dinas Dinlle and the electric lighting of the 
district have adopted a report, from which it appears that in the 
event of the promoters failing from any cause to obtain a light 
railway order, or, having obtained the same, failing to carry out 
the works, they will transfer to the two Councils the benefit of the 
electric lighting provisional order on payment of not leas than half 
the coste incurred in obtaining the same. | 

Llandaff.— The Landaff and Dinas Powis District Council have 
adopted a report from the Electric Lighting Committee on the 
notices received from the Penarth Electric Lighting Company for 
permission to apply for a provisional order to supply the district 
with electricity. The committee stated that they also had an 
interview with Mr. Downing (of Meeara. Downing and Handcock), 
representing the South Wales Electrical Power Company, and 
recommended that it was not advisable to give any power to 
companies to obtain provisional orders. 

Workmen’s Compensation Aet —At Blackburn recently a 
labourer was fetching water tor breakfast when he feli and was 
injured severely. He claimed compensation under the Workmen’s 
Compensation Acb. For the defence it was said that as the man 
did not fail 30ft. he was outof court ; also, that as he was fetching 
water for breakfast he was not at work at the time. The case 
was heard last week at the county coart, and the judge decided 
that the man was at work withia the Act, and that although 
the scaffold from which he fell was only actually 29íft. high, the 
building itself was over 30fo,, and this overcame the technical 
point raised. 

Icon and Steel Iastitute.—Since the original programme of the 
Paris meeting of this institute was issued some important addi- 
tions have been made. The members, about 400 in number, and 
ladies accompanying them, have been invited by Mr. Eugene 
Schneider to a reception at the Le Creusot Pavilion in the Exhibi- 
tion on Sept. 18, and by the Commiesioner-General and Mre. 
Jokyll to a reception at the British Royal Pavilion on the following 
afternoon, Sept. 19. The members have aleo been invited to visit 
on Sept. 20 the works of the Compagnie Francaise des Métaux ab 
St. Denis. Thie company manufactures steel tubes, bub ite opera» 
tions are devoted chiefly to the working of copper. 

Sheffield.—The Electric Light Committee have recommended a 
number of increases in salary to take place as from Dec. 1, 1900. 
A three years’ agreement is to be prepared by the town clerk in 
each case, to terminate on Dec. 31, 1903. The chairman of the 
Electric Light Committee (Alderman Styring), the deputy chair- 
man (Councillor Harrison), and Councillor Maxfield, along with 
the chief engineer and manager (Mr. Fedden), are to visit the 
Paris Exhibition and to inspeot the elecoric lighting machi 
there ; and they have also been authorised to visit Frankfort an 
such other places they may think desirable with a view of 
inspecting and making enquiries as to the installations at those 


places. 

Dudley.— Ab the Town Council meeting on Tuesday ib was said 
in regard to the increase in the prices which would be charged 
for public lighting after the 29oh inst., that for years the Corpora- 
tion had been trying to purchase the gasworks, but on every 
occasion they had endeavoured to do ‘so they had failed, owing to 
the price asked being so Before the conclusion of the 

resent year the inhabitants of the town would be able to choose 
betwesd as and electric light. He hoped that the bargesses 
would rally round.the Council by m: the electric light and 
making the schgme a gigantic suooess. The increase in the cost 
of public lighting by gas would be abont £270 per annum. 

Ayr.—The repostjof Mr. A. J. Fuller, burgh electrical engineer, 
scbmitted at the nrg of the Town Council on Monday, stated 
that 34 miles of cable had been laid and 72 connections made 
daring the year, the number of consamers being now 372. The 
annual output from the works had gone up from 297,420 unite to 
425,039 unite, representing an increase of 43 per cent. A sub- 
stantial reduction had been made in the cosb of production, the 
rate being 1:80 per unit, as against 2:08. With a revenue of 
£5,244 the department was able to meet working expenses, pay 
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the interest on capital, amounting to £1,530, and still have a 
surplus of £235 towards paying off the annua! sinking fund. Bub 
should have been able 


for the unexpected increase in prse the 
practically to meeb the whole of this sinking fund account. 


Birmingham Municipal Technical School. — The winter courses 
commenced on Tueeday. 


the immediate direction of the principal, comprises classes in 


physics, electricity, and mathematics. The classes in electricity 
science courses and technical courses. The instruction 

ven is rendered thorough by arranging both lecture and 
aboratory work in connection with each clases. An important 


com prise 


new class in thie department is one for the study of design in 


electrical engineering. In the mechanical engineering department 
the classes are arranged with the view of providing a fundamental 


5 of the theory and practice of engineering. In addition 
to the ordinary courses of instruction, ogee courses are provided 
dealing with important engineering subj 

civil and mechanical engineers and draughtsmen. 


Bury 8t. Edmunds.—The Town Council have resolved to pur- 
chase 20 additional meters. The reeident, engineer's report, 
adopted ab the last meeting of the Town Council, stated that a 
supply of current was commenced on Aug. 28, and no stoppage 
had occurred between sunset and half past 11 at night. When 
the accumulators were working it was believed the supply would 
be as near perfect as possible. Many services had been completed, 
and the remainder would be finished in a few days. Fresh appli- 
cations had been received for supply of current in Sv. John’s- 
street. Io was, therefore, recommended that the main be extended 
to that street ab a cost of £65. A sketch and estimate of the cost 
of the proposed new accumulator-house, prepared by the borough 
surveyor, was submitted. Several further iostrumente were 

uired ab an estimated cost of £40. The police station is to 
be lighted by electricity. 


London Gazette —An adjudication order has been made out re 
F. L. L. Liodeay, Gorphwysfa, Llandegfan, Anglesey. The first 
meeting in the estate of the above will be held on Sept, 18 at 
8 15 p.m. at the Ship Hotel, Bangor, and the public examination 
on Oct. 4 at 12 15 p.m. ab Magistrate's Room, Bangor. Adjudica- 
tion orders have n made out re R. Foster, Bradley House, 
Nelson, Lancs., and W. Baker, 27, Ormerod.road, Burnley, 
Lancs. (trading as R. Foster and Co., at Adlington street, 
Burnley, also trading as the Nelson Electrical Engineering 
Company, Stott-street, Burnley).—' The last day for receiving 

roofs in the estates of E. J. Paterson, 125, Queen’s-road, 

insbary Park, London, and C. F. Cooper, Norbiton Lodge, 
Kingston-on-Thames, Surrey (carrying on business as Paterson 
and Cooper, ab the European Works, Pownall-road, Dalston), is 
Sept. 22. Mr. E. C. Moore is trustee. 


Woroester.— From Sept. 29 the charges for electric current will 
be as follows: To private consumers, 641. and 31. per unit; for 
the waterworks motors, 13d. per unit; tor the public arc lamps, 
an additional £2. 2s. per year for an all-night lamp, and an 
additional EI. le. for a half-nighd lamp, and for the public 
incandescent lamps an additional 53. per annum. The increase 
is due tu the great advance ip the price of fuel. The committee's 
estimates for 1900 include an extra sum of £1,000 for coal. The 
Council have agreed, in consideration of Lloyds Bank and the 
rector and churchwardens of Sv. Nicholas permitting the erection 
of an ary rags transformer chamber on the s between the 
bank and St. Nicholas church, and permitting the Council and ite 
officers to have access through the gates fronting the Cross, to 
indemnify the bank and the rector and churchwardens against 
rie ll their property from fire or explosion at the transformer 
chamber, and to pay the bank the annaal acknowledgment of 5s. 


Tliverton.— The Town Council have adopted the minutes of the 
Lighting Committee stating that they had received the report of 
the electrical engineer appolnie’ by the Council on the electric 
lighting of the town. He gave three alternative schemes for 
working installations—viz , by water, steam, or gas power, with 
estimates of the probable cost of working, from which it appeared 
that the water echeme was the only one which gave promise of 
yielding a profit from the commencement. The committee felt it 
was advisable before reporting fully to the Council to ascertain if 
the water power scheme could be carried out, and as it would be 
neceesary to obtain the sanction of the Board of Trade to the con- 
struction of a weir across the river, the Mayor and borough sur- 
veyor had laid the matter before the Board of Trade, with whom 
a considerable correspondence had taken place, and they were still 
conferring. The committee felt nothing more could be done until 
the Board of Trade's decision was given, and they would then 
submit Mr. Adame’s report with their own recommendations for 
the Council's approval. 

Newport.—At Tuesday's meeting of the Newport Town 
Council the Chairman of the Electric Lighting Committee 
proposed that the supply of electrical energy for power should be 
under the sole direction of the present committee. He asked for 
a definition of work, proteating against the dual control exercised 
now, and suggested reducing charges to iuduce smaller consumers 
to make use of electric motive-power. The chairman and others 
thought the matter might be dealt with in November next, when 
the new committees were appointed, and favoured the formation 
of a new committee to cover the whole work of generation, distri- 
bution, and use, now underteken partially by the lighting and 
traffic committees. Ib was acknowledged that some friction had 
taken place between the two committees. After a long desultory 
discussion, ib was eventually decided to give an iastruction to the 
Selection Committee for the appointment of a new committee, 
which would really supplant the present two committees, Mr. 


The pbyeica department, whieh is under 


ects to meet the wants of 


H, F. Parshall was appointeo engineer for the tramway traction 
and electric scheme. His estimate for a power station capable of 
running 35 cars was £85,000. ' 


Hammersmith. —Atthe Vestry meeting on Wednesday a letter 
was read from the London United Tramways, Limited, stating 
their intention to apply.to Parliament for power to construct 
tramway s along (1) Aekew-road, Paddenswick-road, and Dalling- 
road, to connect with the existing tramway in King street, wi 
that in Glenthorne-road ; (2) Scrubbs- road, Wood-lane, Shepherd’s 
Bush- road, Brook-green-road, and Fulham Palace road; (3) from 
Uxbridge-road Station, along Richmoni-road, Netherwood-road, 
to Shepherd’s Buah-road ; (4) from Uxbridge road Station, alon 
Norland - road, Latimer-road, Bramley road, Lancaster- 
Portobello-road, ete., to Royal Oak; (5) connecting Nos. 1, 2, 
and 3 at Broadway, and proceeding along Bridge-road, acroes 
Hammersmith Bridge to Barnee and Richmond; (6) from 
Hammersmith Broadway, along Hammeremith-road to Kensington 
Church; and stating that there would be certain improvements, 
street widenings etc, involved in the construction of these 
tramways, and that Mr. Clifton Robinson would be pleased to 
attend and discuss the scheme with the committee at any time 
they may make it convenient for the purpose. 


West Ham.—At last week's meeting of the Guardians a letter 
was read from the Local Government Board acknowledgiog the 
receipt of a letter informing them of the circumstances in oonnec- 
tion with the acceptance by the Guardians, subject to the condi- 
tions specified in their letter of June 30, of the tender of Meears. 
Frank Suter and Co., Limited, of 66, Berners-street, for cerryin 
oub certain works in connection with the proposed installation o 
an electric lighting system at the workhouse. Io was stated that, 
8 regard to the fact of the estimated cost of the pro 
installation, based upon the provisionally accepted tender, bei 
eo largely in excess of the original estimate—viz., an increase of 
£1,875, or over 40 per cent.—the Board thought the Guardians 
would do well to consider whether it would not be advisable to 
abandon the proposal to provide electrical generating apparatus 
ab the workhouse, where there was but insufficient space for it, 
and either continue for a while to use gas as an illuminant or elee 
enter into an sgreement with the West Ham Town Council for the 
supply of electricity from the street maios. As regarded the latter 
alternative, the Local Government Board were advised that 
wherever there was a public sapply of electricity available it was 
preferable for a Bo of Guardians to use that supply for the 
workhouse than themselves to provide a private system of gene- 
rating apparatus, thereby incurring all the responsibility and cosb 
of increased labour, repairs of machinery, consumption of coal, 
etc , besides the riek of ix lates, apap boiler power. Id was 
requested that the matter might be reconsidered by the Guardians 
in the light of the foregoing remarks, 


Battersea.—Ab the meeting of the Veetry on Wednesday the 
following report was submitted by the Finance Committee: Your 
committee beg to report that, in accordance with the reeolution of 
the Vestry of July 25, they made application to the Pablic Works 
Loan Board for a loan of the sum of £5,147 for electric arc lamps 
and poste. The Board state, however, that they cannot entertain 
the application, baving regard to the limited amount placed at 
their diepoeal by Parliament, and to the amount of loans which 
they have already granted ; they further state that they can 
hold out no hope. that they will ever be in a position to 
entertain an application by the Vestry for a loan. Your 
committee, therefore, recommend that application be made 
to the London County Council for a loan of the sum in 
question, and for an amount of £20,000 further on account 
of the amount sanctioned by the Council, in respect of the 
general electric lighting scheme," The Electric Light Com- 
mittee reported that they had considered as to the laying of 
electric maine on both sides of certain roade so as to prevent 
opening up the roads for the purpose of supplying electrical 
energy to lampe and consumers on the opposite side of the road to 
which the mains are laid, and recommended that maine, arc-light 
leads, etc., be laid in Battersea Park-road at an additional eeti- 
mated cost of £960; in Lavender-hill, at an estimated additional 
cost of £285 ; and in Lombard - road, etc., at an estimated cost of 
£1,300. The committee further recommended that the charge for 
lighting purposes be 53d. per unit, and for motor purposes 3d. per 
unit, with a rebate at the rate of 1 per cent. per 1,000 unite up to 
a total consumption of 10,000 units per annum, and above that a 
rebate at the rate of 0°66d. per cent. per 1,000 units up to 20,000 
units per annum. 


LIGHT RAILWAYS. 


At the monthly meeting of the Dukinfield Town Council the 
clerk reported that the enquiry by the Light Reilway Commis- 
sioners into the Hyde and Dukinfield light railway was fixed to be 
held at the Town Hall, Hyde, on Sept. 27. 

The Commissioners will hold their enquiry regarding the pro- 
jected Kidderminster and Bewdley electric railway line on Oct. 17, 
and not on Sept. 17, as previously announced. 

A letter from the Beeston Urban District Council, asking 
whether the Nottingham Corporation would be likely to favour 
the construction of a light railway between Beeston and Notting - 
ham is before the Tramways Committee of Nottingham. 

The Commissioners have informed the Pemberton District 
Council that they will hold, on the 26ch inst., a public enquiry at 
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the Wigan Municipal Buildings into the application for an order 
to authorise the portion of the Wigan light railways described as 
Railway No. 1, the application so far as it related to the remaining 
ions described as Railways Nos, 2 and 3 having been with- 
wn by the promoters. 

Ab the quarterly meeting of thé Worcestershire County Council 
last Monday the Chairman urged that strong action should be 
taken to enforce their views upon the Board of Trade in the cases 


of applications to construct light railways in the county, so that 


adequate 5 against danger to the public might be 
secured. Their recent experience had been that it was useless to 
4 against the orders of the Light Railway Commissionere, 
and he suggested that the matter should be brought to the abten- 
tion of the 
only body having any weight with the Board of Trade. This was 
unanimouely to, 

A public meeting was held last week ab Kingsclere with the 
object of promoting a light railway, passing through Kingsclere, 
and which will connect on the west with Highclere (on the Didcot, 


Newbury, and Southampton line) and Basingstoke an the east, 
Resolutions | 


connecting it with the South-Western main line. 
were passed acknowledging the need of the railway, and pledging 
the meeting to support the application to the Light Railway 
Commissioners 


The Board of Trade have, we learn, recently confirmed the 
undermentioned light railway orders : (1) South Staffordshire Light 
Railway Order, 1900, authorising the construction of light railways 
in the boroughs of Wolverhampton and Wednesbury and the urban 
districts of Willenhall, Darlaston, Coselsy, and Bilston, in the 
county of Stafford ; (2) Barneley and District Light Railway Order, 
1900, authorising the construction of light railways in the borough 
of Barnsley, and the urban districts of Woraborougb and Monk 


Bretton, in the West Riding of the county of York ; (3, Gateshead : 


and District Light Railway Order, 1900, authorieing the consoruc- 
tion of light railways in the municipal and county borough of 
Gateshead, and the urban district of Whickham, in the county of 
Durham; (4) South Staffordshire Light Railway (Extensions) 


Order, 1900, authorising the construction of light railways in the 


urban districte of Bilston, Willenhall, and Coseley, in the county 
of Stafford; (5) Bromsgrove Light Railways Order, 1900, autho- 
rising the construction of light railways in the county of 
Worcester, between Bromegroye Railway Station, Bromsgrove 
Town, and Lickey End; (6) Peterborough and District Light 
Railways Order, 1900, aut horieing the construction of light railways 
s the county of Northampton, in the city of Peterborough, and 

e 
district of Peterborough. 

Ata recent meeting of the Blackburn Town Council a report 
was received from tbe Eleotricity and Tramways Committee, 
steting that having considered the report of the electrical engineers 
on the question of giving running powers to the proposed Black- 
burn, Rishton, and Whalley, etc., Light Railway Company over 


certain of the tramway lines in Blackburn; as to the supply of 


electricity to the company for working part of the et 
tramways of the company; and as to suprlyiog electricity 


to the districb of Rishton for lighting and power purposes, 


they recommended: (1) That the company be granted runnin 
pore from Furthergate, along Burnley-road, to the boroug 
undary, on condition that the company grant similar 
running powers to the Corporation over the company’s 
lines from the borough boundary to the Rishton boundary at 
Hyndburgh Brook, on terms to be mutually arranged. The 
current for working the tramways to the borough boundary to be 


supplied by the Corporation. (2) That the Corporation offer to 


supply current to thé company for working the proposed tramway 
within the district of Rishton on the following terms: the price 


do a minimum of 14d. per unib metered ab the works of the Cor- 
poration, at a preesure of 500 to 550 volts, and the n au Pd 
e 


agree to take or pay for a minimum quantity per annum. 
company to provide such gear as may be required for the supply 
of the current to their tramways, and to provide such feeder 
and return cables as may be required, the Corporation to 
lay such of these as are within the borough ab the expense 
of the company. (3) That in the opinion of the committee ib is 
nob advisable for the Corporation to obtain power for supplyin 
electricity for lighting and power pur posar within the district o 
Rishton. Ib was further recommended tha 
for the insertion of clauses in the proposed order giving the Cor- 
poration the option of purchasing so much of the light railway as 
will be situate within the district of Rishton at a price to be fixed 
by an arbitrator appointed by the Board of Trade, in the event of 
[) me liquidation of the company, (2) the borough of Blackburn 
ng so extended as to include Riehton, and providing that in 
the latter event the purchase by the Corporation shall nob annul 
the exercise of running powers by the company over any of the 
proposed tramways for the period for which the order may be 
ted. "The report was adopted. 

The Light Railway Commissioners have intimated that a public 
enquiry will be held ab Brackburn Town Hall on Sepb 25 as to the 
5 of granting tbe Blackburn, Whalley, and Burnley 
light railways an order to authorise the conatruction of the above- 
named light railways. 

Ab a meeting of the Elland District Council it was agreed that 
the seal of the Council be affixed to a communication approving 
the Deanhead nar railway scheme, which the Council considered 
a necessity for the district. 

The Port Madoc Urban District Council at a recent meeting 
expressed themselves in favour of the scheme proposed by the 
1 for an electrical light railway from Port 
Madoc to dgelert. | 


unty Councile’ Association, which appeared to be the 


ishes of Walton and Peterborough Without, in the rural. 


b the town clerk arrange 


PROVISIONAL PATENTS, 1900. - . 


' SEPTEMBER 3. 
15005, Improvements in and relating to automatie frogs for 
the overhead equipment of electrie tramways. 
Edmund Philip Grove, 42, Hayes-road, Bromley, Kent. 

16687. Improved electro-mechanical device for motoroars and 
the like. William Phillips Thompson, 322, High 
Holborn, London. (Eugenio Cantono, Italy.) 

15019. Improvements relating to electric incandescent lampe. 

Louie Jean Paul Hollub and Henry Mignal, 45, 
Southampton-buildings, Chancery-lane, London. (Com ; 
plete specification.) M MEE MEC 

| SEPTEMBER 4. 

15761. Improvements in electrolitical apparatus. Joseph 
Matthews and William Davies, 77, Colmore-row, 
Birmingham. 3 : $ ubt | 

18716 Improvements relating to electric storage batteries. 
Henry Harrie Lake, 45, Southampton-buildings, Chan- 
cery-lane, London. (William Rushton Bowker, United 
S:ates.) (Complete specification.) ; 

157138, Improvements in or relating to overhead trelley wires 

| or conductors for electric traction, overhead olectrio 
cables, or the like. Robert Hacking, 111, Hatton - 
garden, London 

18717, Improvoments relating to electric railways working 
on the closed conduit system. Léon Dion, 45, 
Southampton-buildings, Chancery-lane, London. (Com- 
plete specification.) x 

15718. Improvoments relating to the preparation of con- 
ducting material chiefly designed for the manufacture 
of brushes for dynamo-electrio machines. Henry 
Harris Lake, 45, Southampton-buildings, Chancery-lane, 
London. (Jesse B. Fay, United States.) 

15721. Improvements relating to telephone systems. Henrik 
Tore Cedergren and Gottlieb Magnus Teodor Piltz, 45, 
. Sauthampton-buildings, Chancery-lane, London. (Com- 
plete specification.) KU S 

15785. Improved means and appliances connected with 
electric arc lamps. Charles. Bean King, jan., Eric 
Rivers Smith, and John James Rathbone, 166, Fleet- 
street, London. | P 


. 


| 15780, Au improved material or composition suitable for use 


as an eleotrieal cement and insulator. Edwin 
Tatham, 47, Lincoln'4-inn-fields, London. ipe. ^g 

15746. Improvements in arc lamps, Guy Carey Fricker, 46, 

| Lincoln’s-inn-fields, London. | 

15748. Improvements in or relating to electric switohes, 
fases,. and other apparatus in which destructive 
olectrio arcs are liable to be formed. Gerald William 
Partridge, 46, Lincoln's-inn fields, London. as 

15758. Improvements in and relating to eleotroliers, pon- 
dants, and fittings or connections therefor. Hugu 
Hirst and George Henry Ide, 165, Queen Victoria-street, 
London. . s ` 

; SEPTEMBER 5. à 

15774. An improved electrical sigualling apparatus for fire 
alarms and other purposes. Walter Clar, 1, Broad. 
street-buildings, Liverpool-street, London. (Complete 
specification. "A 

Improved electric travelling contact appHances for 
‘establishing telephonic and signal communication 
on railways between tho signalman in the box and 
the driver of a locomotive. Harry Gulliver and 
Thomas Crow Fowler, Clun House, Surrey.street, 
Strand, London. : 

15818. Improvements in and relating to electrical 

apparatus. Henry Montague Hozier, C. B., and 
Alexander William Sharman, 45, Southampton-buildings, 
Chancery-lane, London, 

| SEPTEMBER 6. 

15804. Improvements in and relating to stroet lamp fittings 
for incandesoence electric lamps, William Charles 
er Hawtayne, 73, Sv. Stephen’s-road, Upton Park, 
London. 

15865. Improvements in shades for electrical and other 
lamps. William Edward Langdon, 73, St. Stephen’s- 
road, Upton Park, London.. 

15870. Improvements in apparatus for producing electric 
waves. Tebaldo José Ricaldoni, 46, Lincoln’s-inn-fields, 
London. (Complete specification.) 

15872, Improvements in arc lamps. John Lenderyou and Tom 
Samuel Millward Wyatt, 22, Southampton buildings, 
Chancery-lane, London. 

15874. Improvements in means or apparatus for controlling 
electrically-driven lifts, hoists, cranes, pumps, or air 
compressors and for analogous purposes. . Jorgen 
Bjornstad, 47, Lincolo’s-inn-fields, London. 

Improvements in electric meters. ‘John Corry Fell, 
1, Queen Victoria-street, London. (William Stanley, 
United States.) (Complete specification.) 

SEPTEMBER 7. | 

15890, Improvements in electric cable connectors. Stanley 

Beeton and Mark Barr, Green Bank, Bowden, Cheshire. 

159097. Improvements in electric arc lamps. Frederick Booker, 

22, Ashchurch-terrace, Shepherd’s Bush, London. 


15793. 


15888. 
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Improvements phase transformation. 
The British Thomson Houni Houston Company, Limited, 
Cannon-streeb, ndon. a D. Lunt, Uni 


e ee 


Limited, 83, Cannon - street, London. 1 bert 8. g. Baris 
United States). (Complete specification. ) 


Thomson-Houston Com „Limited, 83, Cannon-street, 
3 3 P. teinmets, United States.) (Com- 
18041. 8 E electrie cut-cute. an British 
Thomeon-Houston vis RE pend 83, non-street, 
London. (William Le ‘United States.) 
(Complete 
18081. An autematic switeh groups ef 


transformers with 
members ef varieus capacity. Alfred Schlatter, 18, 
ports as -8treeb, Strand, Londou. (Complete specif- 


15965. VVV 
indicaters. 


Alfred. Julius Boule, 111, 
Hans gar garden, London. (Comte Alberto Miglioresti, 
SEPTEMBER 8. 
Improvements in electrio switches. Veritys, Limited, 
wd. William Reginald Ridings, 322, High Holborn, 
On. 


10013." Improvements in secondary batteries. Charles Orme 
Bastian, 77, Chancery- lane, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published on Sept, £9. 
1899. 


iiem Telegraphic apparatus. Crehore and Squier. 


10005. Secondary galvanie batteries or accumulaters, Lucas 
and New. 


18754, Galvanic batteries. Meyer. 


Oppenheimer. 


$1901. Porocelnim imteriers for electrie incandescent lamp- 
holders, Oppenheimer. (Actien Gesellschaft Mix and 


23830. Process ef manufacturing earbens for electrical and 
electro-chemicai 


(Dadley.) 
6826. Plates for secondary batteries. Schmitt. 


9767. Coupling or connecting electric cemductors, cables, and 
x the lize. MoTighe. 
10189. Veltmeters. Duncan. 


Johnson, 
Coenen. 


18990. Are lamps. Ackermann. 
| neers ered 


TRAFFIC RETURNS. 


Line. week half-year. 
Ending 1900. 1899. decrease. 1900. 199; 
£ £ £ £ £ 
‘Aberdeen Oorp’rat’n| Sept, 8| 735 631) + 104 10,952 9,591 
Birmingham Tram- 
ways Co. „ 8 4.6364, 500 + 136 168.3580 — 
Blackburn Corp'rat'n „ 7 487] 481) + 6 116,136 14, 148 
Blackpool Corporatn.. ,, 6 1 403 1.051 + 352 20,588 15.878 
Blackpool- Fleetwood ,, 8 1, 3951, 335 + 60 14,520 14,798 
‘Bradford City Trams| ,, 9679 463 + 216 11,7219, 535 
Bristol Tramway Co.] „ 7 3, 629 3,697 - 68 — — 
Carlisle Tr'mw'ys Co ,,. 8| 181 — 2,0777 — 
Central London Ry. ,, 8 (4,647 — 427,475 — 
City & South London] ,, 9 1.457 886; + 601 15,0239 439 0 
‘Cork E. T. and. L. Co.] „„ 6 547] 498 + 49 14.742 13,520 
Dover Tramways ,, 8| 292 — 1 | 7,416 | 7,074 
DublinU. T., ele & pars » 7 4.0632 171,752 — — 
Dublin S. D. Electric, ,, ͤ 7 1, 1331. + 117| — — 
d Corporation| ,, 8 9,6649 + 209 — — 
Corporation| „, 9 919 + 169 18.467 |14,852 
ran E. S. „„ 8 1.287 — 28,672. — a 
Corporat'n| ,. 158, 77807 + 1,094 288,08 1237, 880 
Liverpool Overhead ,, 9 1, 7921 + 178 17,487 017,260 
Sheffield ra » 9 — — — 


[3 
8 


a Rince April 1. 5 Partly electrical. c Since Jan. l. dBince July 5. 
Ca s From July 80. / From June 30. 


COMPANIES’ STOCK AND SHARE LIST. 
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Electrie Railways.— 
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Oldham, Aston, and Hyde Tramway, Ordinary .......... 10 
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NOTES. 


Personal.— We learn that Mr. L. R. Wilberforce, M. A., 
demonstrator in pbysics at the Cavendish Laboratory, 
Cambridge, and university lecturer in physics, has been 
appointed to the Lyon Jones chair of experimental 
physics at University College, Liverpool, vacated by 
the removal of Dr. Oliver Lodge to the University of 
Birmingham. 

Indian Telegraphs.—We have before mentioned 
what a large amount of valuable work is done by the 
Government Telegraph Department in India, and we now 
learn that, in addition to sending messages and building 
lines for its own use, it supplies the State railway and canal 
systems with wires, instruments, and the technical direc- 
tion of their telegraph offices. Thus at the end of the last 
official year, no less than 56,344 miles of wire and cable 
were maintained for railways and canals, and 2,374 railway 
and canal offices bad the benefit of the Telegraph Depart- 
ment’s technical supervision. 


Umpiring by Electricity.—We notice in the Daily 
Telegraph an account of a review by General Brugere of the 
troops engaged in the military manœuvres at Chartres. In 
this account our contemporary states that General Brugere, 
one of the military umpires, went along the lines in a 
motorcar, behind him being an electric “ volturette" with 
a atrong light projector. The latter was brought to bear on 
the position to be attacked, and it said to have been worked 
with remarkable efficiency. The searchlight showed every 
part of the ground and every regiment, both in the 
attacking and the defending contingents. 


South American Tramways. — Electricity is 
apparently becoming very popular in the South American 
countries as a motive power for tramways. Thus the 
Chilian Electric Tramway and Light Company, which has 
some 42 miles of horse tramways, is soon to convert them 
into electrical. La Capital Tramways Company, of Buenos 
Ayres, Argentina, hss also acquired the systems of the 
New and Grand National Tramways Companies, and intends 
to convert both these systems to electrical traction. La 
Capital Tramways Company has already spent some very 
large sums in equipping portions of its line electrically. 


Finsbury Technical College.—The evening courses 
of the Technical College, Finsbury, begin on Monday, 
Oct. 1. Prof. Silvanus Thompson will open the Monday 
evening (advanced) course with an introductory lecture on 
The Distribution of Electricity," the succeeding Monday 
evenings until Christmas being devoted principally to the 
subject of the design of continuous-current dynamos and 
motors. On Wednesday evenings Dr. E. W. Marchant 
will lecture on electric currents and methods of measure- 
ment. Prof. Thompson will also give a short course of 
special lectures on Fridays on the Polarisation of Light.” 


, Aluminium Welding.—It is stated by the Trade 
Journals Review that the great difficulty of welding, which 
has been the drawback in the use of aluminium, has been 
overcome. Thus the well-known firm of W. C. Heraeus, 
of Hanan, near Frankfort-on-the-Main, has now succeeded 
in welding aluminium without the use of any other metal, 
solder, or acid. The process is kept secret at present, but 
it is stated that no seam can be detected, and that the 
welded pieces can resist blows and temperature variations 
as well as if they had slways formed a whole. If this 
fact is correct, it will considerably heighten the value of 
aluminium. 

The Birkbeck Institution.—This institution, we 
learn, eommences its new session on Oct. 1. There are 


both day and evening courses of study, comprising various 
branches of commercial and technical education. Daring 
the recess considerable additions and improvements have 
been made by the aid of a gift of 2,000 guineas from Mr. 
F. Ravenscroft, to commemorate his completion of a member- 


Sbip of 60 years. A new reading-room, a new magazine- 


room, and a social room have been provided, and a well- 
appointed metallurgical laboratory has been added. A 
popular lecture or entertainment is given in the theatre 
every Wednesday evening. 

Mining Eugineers.— Coal is of great interest just at 
the present time owing to its high price and in view of the 
approaching winter. The eleventh annual meeting, there» 
fore, of the Institution of Mining Engineers, which has 
just been held at Bristol, is of general interest. The 
secretary's report, read at the opening meeting on Tuesday, 
showed that the membership numbered 2,393. Papers 
were read by Messrs. J. and G. E. MacMurtie on “The 
Geological Formation and Working of the Bristol and 
Somerset Coalfield,” this coalfield including an area of 
238 square miles. Other papers were read by Messrs, 
W. A. E. Assher and E. Gledhill. 

Electricity in Brussels.—In a report prepared by 
Alderman de Potter on the electric lighting of Brussels, 
it is shown that the city possesses three electricity stations 
operated either by steam or gas. The most important 
contains five steam-engines of 500 i. h. p., driving 18 
dynamos of 1,100 amperes at 150 volta, besides a battery 
of accumulators furnishing a discharge of 700 amperes for 
eight hours. Tho distribution is carried out by means of 
underground ducts, the total length of which on Dec. 31 
last was over 51 miles. In a certain number of streets 
the conduits exist under both the footways. The number 
of lamps installed on Dec. 31, including public lighting, 
was 84,054. | 

China Cables.—It is pleasing to hear that the Eastern 
Extension and Great Northern Telegraph companies have 
successfully laid and opened for traffic a submarine cable 
between the towns of Shanghai and Chefoo. This is an 
important piece of work, as with the cable recently laid 
between Chefoo and Taka it provides a means of cable com- 
munication to Chefoo and Taka which is entirely indepen» 
dent of the Chinese land lines, and without any additional 
tariffs. These cables may yet prove of valuable assistance 
to the Allied troops in China, as will probably the lines 
which the companies also announce as having laid between 
Chefoo and the British port of Wei-hai-wel, and also 
between Chefoo and the Russian town of Port Arthur. 

The Civil and Mechanical Engineers’ Society, 
We have received the list of meetings and officers of the 
Civil and Mechanical Engineers’ Society for the session 
1900-1. The president is this year Prof. Robert H. Smitb, 
the vice-presidents being Messrs. W. M. Bering and W. N. 
Twelvetrees. The papers to be read during the session, 
which commences on Oct. 4, are the president's address on 
‘Training to Keep Ahead in the World Competition” ; 
“Patent Law,” by Mr. G. F. Emery; Valve Gears and 
Valve Diagrams," by Prof. R. H. Smith; The Case for 
Electric Power Distribution,” by Mr. W. B. Esson; “A 
Description of the Staines Reservoir Works," by Mr. M. 
Mawson ; “On Authoritative Rules for Unit Stresses in 
Railway Girders,” by Mr. Jas. R. Bell; “On the Propor- 
tions of Cylinders for Multiple-Expansion Engines,” by 
Mr. A. Haussen; and “The Storage of Electricity,” by 
Mr. A. H. Allen. 

Street Railway Convention.—We gather from the 
American technical Press that the annual convention of 
the American Street Railway Association is to be held at 
the Convention Hall, Kansas, on Oct. 16, 17, 18, and 19. 
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The congress, which promises to be a very interesting one, 
will be the nineteenth, and a number of very interesting 
papers are down on the agenda. Amongst these are 
papers entitled Double-Truck Cars: How to Equip them 
and obtain Maximum Efficiency under Varying Condi- 
tions,” “ Comparisons of the Various Systems of Electrical 
Distribution for Street Railways," Consolidation of Street 
Railways and its Effect on the Public," The Storeroom 
and Storeroom Accounts, and Painting, Repainting, and 
Maintenance of Car Bodies.” Friday, Oct. 19, is to be set 
apart for viowing the exhibits, the annual banquet being 
held on this evening also. At this banquet the officors- 
elect are duly installed. 

Swiss Electricians.—We notice that it is announced 
that the combined general meeting of the Association 
Suisse des Electriciens and the Association des Centrales 
Suisses d’Electricité is to be held thia year at Basle on 
Oct. 6. 7, and 8. It is proposed on Oct. 6 to hold the 
general meeting of the Association Centrales Suisses, and 
on Sunday, Oct. 7, that of the Association Suisse des 
Electriciens. After this last meeting a banquet and 
réunion ia to take place. On Monday, Oct. 8, visite are 
to be paid to various installations in the neighbourhood. 
The annual report for 1900 of the secretary of the Associa- 
tion Suisse des Electriciens has just been published. It 
contains the usual information, but also, in addition, hints 
as to the establishment and safe working of installations 
for use with high-tension currents, and a report on the 
electrical installations at the Paris Exhibition from the 
point of view of safety. There is also a list of Swiss 
patents issued in 1899, etc. 


A New Electrolytic Cell.—The following abstract, 
which appears in the Journal of the Chemical Society, was 
contributed by Mr. W. L. Hildburgh to the Journal of the 
American Chemical Society. The abstract reads as follows: 
" The cell Cu | H,SO, | Pt allows currents of low voltage 
to pass if the copper is employed as the anode, but if the 
current is reversed owing to the high polarisation no 
current passes if the voltago is not too great, and hence 
such a ce)] may be used as a rectifier for low-voltage alter- 
nating currents. This is not a very efficient arrangement, 
however, and a better form consists of a plate of platinised 
platinum, partly in sulphuric acid, partly in hydrogen, and 
a platinum wire sealed into glass under the acid. The 
whole is contained in a sealed vessel. Currents may pass 
from the platinum plate to the platinum wire, generating 
hydrogen at the wire, which escapes in bubbles, joining the 
gas above the acid; in the opposite direction, however 
polarisation occurs, the wire becoming coated with a film 
of oxygen. For high E.M.F.'s a number of these cells in 
series may be employed." 


Electrochemical Equivalent of Carbon.—The 
following abstract, which appears in the Journal of the 
Chemical Society, is of a paper contributed by Mr. S. 
Skinner to the Proceedings of the Cambridge Philological 
Society. The abstract is as follows: ‘ When a solution of 
potassium permanganate is electrolysed with a carbon 
anode, 77-86 per cent. of the gas liberated at the anode 
consists of carbon dioxide, the rest being carbon monoxide 
and oxygen. The total volume of gas liberated is nearly 
the same as the volume of oxygen liberated by the same 
current in a dilute sulphuric acid voltameter. The per- 
manganate ion persists in solution even although a quantity 
of electricity more than sufficient for its complete decom- 
position is passed through the cell. The author finds the 
electrochemical equivalent of carbon to be three times that 
of hydrogen. A cell may be constructed with a carbon rod 
in potassium permanganate, and a lead peroxide plate in 
dilute sulphuric acid, the two electrolytes being separated 


by a porous pot. The EM.F. is 0:33 volt, and acts 
externally from the lead peroxide to the carbon. In this 
self-acting system carbon is consumed at the ordinary 
temperature. 

Central London v. Metropolitan.— We gave last 
weok a few figures showing the effect of the competition by 
the Central London Railway on the omnibus receipts, The 
Financial Times now points out that this decrease in 
receipts has not appeared in the case of the Metropolitan 
Railway. Figures are given showing the increase or 
decrease of the receipts of this company for several days of 
August and September as compared with the same days 
last year. Thus the receipts for Aug. 8 show an increase of 
£169, those for Aug. 15 an increase of £66, those for 
Aug. 22 a decrease of £170, and on Aug. 29, Sept. 5, and 
Sept. 12 considerable increases were shown. This result, 
although it was not to be expected that the new line would 
seriously affect the old, does not quite show the matter 
properly. For instance, on the District Railway the line 
from Hammersmith and the stations near by does appear 
to be affected, as the trains which used to be considerably 
overcrowded in the morning and evening are now half 
empty. This must have some effect on the District Com- 
pany's receipts, and the Metropolitan Railway are to be 
congratulated if they do not find the same state of affairs 
on a portion of their lino. 


An REiectrical Hospital.— A peculiar experiment is 
about to be tried in St. Louis, this being a hospital which 
is to be fitted up entirely with electricity. The head of 
the concern is said to be Dr. Heber Robarts, and he states 
that the hospital will be as nearly a battery as it can be 
made. It is to be fitted with every kind and variety of 
electrical apparatus that has anything to do with the gene- 
ration of electric currents. The expenditure of a large 
sum of money will be necessary to provide the appliances 
which will be required, as all of these, says Electricity of 
New York, will be of the most delicate order. The funds 
needed, however, are apparently forthcoming. The hospital 
will be a thoroughly legitimate institution, and will not be 
operated on a cure-all basie. The patients are simply to 
be treated by electricity and the best results obtained. The 
staff of the hospital will be regular medical practitioners 
who have given special attention to troubles which 
it is almost impossible to treat properly in the old 
way. The staff have no intention of abandoning medicine 
in.favour of electricity, but state that they are not going 
to administer it in the same way. They propose to diffuse 
it through the affected parts by means of electric currents 
and electrodes. 

Electrolytic Deposition.—The followingis an abstract 
of a paper contributed by Mr. Louis Kahlenberg to the 
Journal fuer Physikalische Chemie. The abstract appears in 
the Journal of the Chemical Society, and reads as follows: 
In order to test whether Faraday’s law is valid for non- 
aqueous solvents, solutions of silver nitrate in pyridine, 
aniline, phenyl cyanide, and quinoline were electrolysed, 
and the weight of silver deposited compared with that 
deposited from an aqueous solution in the eame circuit. 
The weights respectively were as follows, those from 
the aqueous solutions being given first: 07836 grm, 
07819 grm.; 0:1788 grm., 0:1780 grm.; 01612 grm., 
01603 grm. ; 0:2501 grm., 0:2452 grm. In the quinoline 
solution there was evidence of a complicated reaction, as the 
silver was carbonaceous ; in the other solvents it was firm 
and white. Experiments with lead and antimony gave very 
similar results. The work must be considered as pre- 
liminary, but it certainly tends to show that Faraday’s law 
is valid for the non-aqueous solutions. It was found also 
that silver can be completely deposited in a compact white 
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form from solutions in pyridine, or in aqueous pyridine, by. 


a current of density of from 0:17 to 0 25 ampere per 
100 square centimetres cathode area.” 

Electric Lighting at Budapest. —Some information 
given by M. de Fodor at the Paris congress on the electric 
lighting of Budapest will be of interest to all electrical 
engineers, as giving a new means of improving the load 
factor of an electric lighting station by means of a variation 
in price. The nearest approach to Mr. Fodor’s system in 
England is that arranged by Mr. A. Wright at White- 
chapel. In fact, we believe that the Whitechapel charges 
are even more favourable to the consumer than those at 
Budapest. Mr. Fodor states that it was found that the 
average number of hours which each lamp connected to the 
network was used, amounted to 440 per annum. These 
were divided up amongst the various months in the follow- 
ing way : January, 60 hours; February, 50 hours ; Marcb, 
36 hours; April 29 hours; May, 19 hours; June, 12 
hours; July, 94 hours; Auguat, 14 hours; September, 
29 hours; October, 501 hours; November, 64 hours, 
and December, 67 hours. Under these conditions the 
autbor points out that the consumers ought to be encouraged 
in the months in which the works are least used, and he 
does this by making a reduction in the case of those lamps 
which use more than the normal. In the summer months 
this reduction amounts to 60 per cent. of the standard 
charge ; in the spring and autumn months, to 40 per cent.; 
and in the winter months, to 20 per cent. By this system 
no special apparatus is required, and it is stated that it 
works to the satisfaction of the consumer. It seems to us, 
however, that the system is a somewhat complicated one. 

German Tramway Accidents.—There has, we 
learn, jast been completed by the Society of German 
Tramway and Secondary Railway Administrations an 
exhaustive enquiry as to the causes of accidents on electric 
tramways. The above-mentioned institution comprises 
about 100 different tramway and light railway under- 
takings, and its report contains particulars relating to some 
58 tramways. The report, which deals with the year 1899, 
was presented at the society’s annual meeting, which, we 
learn from the Financial Times, was held last week in 
Wiesbaden. From this report we notice that during 1899 
accidents occurred to 975 passengers and 871 other persons, 
or 528 per cent. and 47:2 per cent. respectively. Of the 
total of 1,844 no less than 126 were killed, whilst 147 
passengers and 146 other persons were severely injured. 
The report concludes that, as compared with 1898, there 
was a diminution laet year in the number of accidents 
arising from persons unlawfully entering or leaving tram- 
cars and from too high a speed being used in passing 
round curves, and a reduction in the casualties to children 
was also noticed. The result in the latter case is attributed 
to the adoption of improved mechanical braking arrange- 
ments. There was, however, an increase in the accidents 
due to collisions, the larger number affecting pedestrians, 
and especially cyclists. The percentage of accidents on 
these railways seems to be abnormally high, and one is 
inclined to think that more care might be exercised by 
those controlling the lines. We aro not told what propor- 
tion of accidents occurred owing to electrical matters, but 
as it is not mentioned we presume it must be very small. 


Technical Education.—With the approach of the 
winter session come the prospectuses of tbe various 
technical institutions. Thus we have received the pro- 
spectus of the. Northern Polytechnic Institute, Holloway- 
road, N. This prospectus contains a considerable amount 
of reading matter relating to the various classes which are 
about to be held in the institute, and also has some good 
illustrations of the shops, halls, eto., of the building. The 


.elasses in electrical engineering are to include three courses, 


the first for very elementary students, the second for more 


advanced students, and the third for those who have passed 


thesecond course. Witheach of thesecourseslaboratory work 
istaken. Mr. Mundella, the lecturer in this section, also has 
a class for electric wiring and fitting. There are a large 


number of other classes also in preparation, including both 


technical and commercial subjects. The principal of the 
Northern Polytechnic is Mr. J. T. Dann. We have also 


received the calendar for the fifth session of the Royal 


Technical Institute, Salford, of which the principal is Mr. 
W. Wilson, M.A. In this institute is a very large number 
of classes which are practically all technical. In the 
physical and electrical engineering department, in which 
we are more particularly interested, the lecturers are 
Messrs. W. B. Burnie, E. S. A. Robson, E. H. Dixon, and 


M. H. Barnes, and there are classes for elementary and 
advanced students in electrical engineering, lighting, direct 


and alternating currente, wiring and fitting, electric traction 
and motors, central stations and distribution, etc. There 
are many other subjects taken, and the chief industries of 
Manchester and Salford are taught in the dyeing, printing, 
and bleaching department, which deals with the treatment 
of cotton goods. 


Obituary.—We regret to have to record the death of 
Mr. Abdank-Abakanowicz, who for many years occupied 
a prominent position amongst the electrical engineers in 
France. He was born in 1852 in Lithuania, and com- 
menced his technical studies at the polytechnical school at 
Riga. The deceased went to Paris in 1881, since which 
time he took an active interest both in the electrical 
industry and in the technical papers in that city. He was 
one of the original founders of L Industrie Electrique, and 
it is from the obituary notice in that paper that we take 
the following facte. Like other early workers in the field 
of electricity, Mr. Abdank invented an arc lamp and also 
a dynamo, but his magnetic call aystem, which is so largely 
used on railways, obtained the greatest success of his 
earliest inventions. In connection with the 1889 exhi- 
bition in Paris he was dispatched as commissioner to the 
United States to induce tho large electrical firms of that 
country to exhibit. The result was that the American 
section was one of the successes of the exhibition, and the 
Cross of the Legion of Honour was awarded Mr. Abdank 
for his labours. It was through this visit that he became 
connected with Prof. Elihu Thomson, and also with the 
Thomson-Houston International Company. Accordingly, 
when the company blossomed forth as the powerful 
Compagnie Française Thomson-Houston, he was appointed 
their consulting engineer. In this connection he did a 
great deal of work in the development of electric traction 
in France. He was also largely responsible for the estab- 
lishment of the laboratory at Parc St. Maur. In this 
some valuable original work has been carried out. We 
gather from the columns of our contemporary that his 
colleagues on the st: ff of the above-mentioned company 
feel the loss not only of his expert advice, but also of a 
sincere friend. 


A Cyclist’s Lawsuit.—We notice in the Street Ratlway 
Journal for September an account of an interesting law case 
at Alleghany between a cyclist and a tramway company. 
The facts were that the plaintiff, an inexperienced cyclist, 
rode on to the railroad track when a car proceeding on.a 
down grade was right behind bim. He started to ride up 
the track in order to turn off, but had only proceeded some 


140ft. when he was struck by the car and thrown down. 


The judge dismissed the suit for damages against the 
company on the ground that the plaintiff was guilty of 
negligence. The judge also stated "M he had long been 
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impressed with the belief that the courts should take a firm 
hold of these cases where men risk their lives by just going 
before a car or travelling on a track before a car. If the 
plaintiff could be sustained in his action the result would 
be that bicyelists would get on to the traek of a street 
railway, plod along that track, and expect that the motor- 
man of the car would stop to let them off rather than hit 
them ; and if this were the law, perhape one-half the street 
cars would be delayed in their trips. We are afraid that 
the judge in question has not considered the other side of 
his verdict very much. It would seem that if any cyclist 
happened by chance to cross a street railway track, tho 
motorman of a car coming along has full power to go full 
speed for that cyclist, and knock him over and perhape kill 
him. He would, we should think, receive the judge's eom. 
mendation for so doing. It seems to us, however, that in 
this instance we do things better than our American neigh- 
bours, in that we bave a law making the obstruction of 
tramway cars a punishable offence. This is certainly not 
taken much advantage of, but it does not take many 
examples in the sbape of smart finos to make cart drivers 
and cyclists get off tramway tracks when they hear the 
gong or whistle of the tramcar. In any case it would seem 
very peculiar law which allows à man to be seriously 
injured, or perhaps killed, when a fine of a pound or two 
would meet the case. 


Submerged Accumulators.—4A remarkable case of 
accumulators working while under water is spoken of in 
the Scientific American. The accumulators formed part 
of the municipal electric plant of Munich, the atation of 
which is situated on an island formed by the Isar, and 
during tbe inundations of last year was partially sub- 
merged. The batteries of accumulators, which were on 
the ground floor, were first reached, and were soon entirely 
covered. One of the batteries was used on the city ligbting 
circuit, and the other was connected in parallel with the 
dynamos for the traction system. As the tramway service 
had to be discontinued, the second battery was removed 
from the circuit, and it was thought that the batteries for 
the lighting circuit would also have to be cut out, as the 
flywheels of the engines were half under water, except 
(wo, Nevertheless, as it was almost indispensable to light 
ab least the principal streets of the city, it was decided to 
try to operate the submerged battery. The attempt was 
successful], and the battery, which had been constructed to 
give 6,000 ampere-hours with a 600-ampere discharge, was 
able to furnish 4,000 ampere-hours during the night; the 
remainder was lost in discharges in the water. Encouraged 
by this success, tbe engineers charged the battery on the 
loll. wing day, and tho discharge was repeated under the 
same cireumstances. Two days after the water had 
lowered sufficiently to give access to the battery-rooms. 
It was found that the density of the acid had fallen, 
but not to a very great extent; from 22deg. B. it had 
fallen to 20deg. B. only, there having been scarcely any 
diffusion. Except for a layer of mud lip. thick upon 
the top of the plates and the connecting rods, the 
inundation had left scarcely an appreciable trace. It 
was supposed at the beginning that it would ba necessary 
to replace the acid of the batteries, which represented a 
considerable expense, as they contained more than 
50,000 gallons but as the acid held its strength, a 
slight strengthening was all that it required. 

Accumulator Traction.— We noted a month or two 
ago the removal of the last acoumulator cars in Chicago, 
and now we hear of the same thing at Berlin. Thus wa 
gather from the Financial Times that, in consequenee of 


many interruptions in the service and of accidents on those | i 


sections of the Berlin tramways worked by means of 


accumulator cars, the German Ministry of Public Works 
recently appointed a technical commission to investigate 
the question of the suitability of these storage battery care 
for the heavy traffic prevailing in that city. The unanimous 
report of the commission, which has just been issued, states 
that accumulator traction still exhibits great imperfections, 
and that it requires serious deliberation both in regard 
to security of working and safety of the public. As far as 
the exercise of tractive force is concerned, the method is far 
behind the overhead trolley or the underground cenduit 
system; the charging of the batteries has to be toe 
frequently performed, and, if charged from overhead trolley: 
wires, the method also has considerable technical difficulties. 
The report submits that the batteries are so heavy as to 
undesirably increase the weight of the tramcars, with the 
result that, apart from the excessive wear of the rolling. 
stock, the car bodies are frequently damaged, and lead to 
interruptions in the traffic. Tbe accumulators are dangerous 
from a fire standpoint, and in winter time, when the care 
are closed, the development of acid fumes is not only 
‘oppressive to passengers, but.also dangerous to health. On 
| these grounds the commission concludes that storage 
battery cars are not suitable for the heavy street traffic 
iof Berlin. As a result, it has been decided by Imperial 
lauthority to gradually abandon the use of accumulator 
lcars on the Berlin tramways, and to substitute the over- 
‘head trolley system, exeept in special busy sections, where: 
the underground conduit method will be introduced. We 
‘are sure that the citizens of Berlin will benefit by the 
change, and we think that the Public Works Department 
‘will also find that by adopting the overhead trolley system: 
the cost of working will decrease. 


A Scale of Charges.—The Electric Lighting Com- 
‘mittee of the parish of Fulham has recommended the 
Vestry to accept as their scale of charges one drawn up: 
by their consulting engineer, Mr. Medhurst. The general 
‘principle underlying the scale is that the consumer having 
‘the best average load should receive electricity at the 
cheapest rate. The fault connected with it is that the 
reduction is made on the basis of electricity consumed 
per 8-c.p. lamp installed. This with anyone looking into 
the system as a business man, will discourage the use of 
electric lighting in any place where the lamps are not: 
likely to be used regularly, as such lamps would increase. 
the bill. It is proposed that in Fulham consumers should 
pay 6d. per unit until the average quantity of 12 units: 
per 8-c.p. lamp fixed has been consumed in any year. 
Beyond this figure and up to an average of 18 units 
per lamp, 3d. per unit will be charged, and above tire 
average of 18 units per lamp, 1d. per unit. It is also 
suggested that the discounts should be deducted during 
tbe last quarter of the year, so that there may be, with 
a good consumer, a great difference in the bills for the 
‘March quarter and the December quarter, in spite of 
the fact that approximately equal quantities of electrical 
energy are consumed. This course of giving all the 
reduction towards the end of the year will greatly facilitate 
the book-keeping and accounts, as during the earlier 
quarter a flat rate of 5d. per unit will obtain. We 
think, however, that the extra labour each quarter of 
working out a compound rate is quite warranted in 
view of the encouragement which the reductions- im the 
March quarter would give to gonsumers. The seale will 
give a cheap supply to the inhabitants of the parish of 
Fulham, and its only defects are those mentioned abere, 
if which the most important is. that of discouraging. the 
use of electrie light in tbe private rooms. over shepe. and 
other places where a regular supply is not: required. 
We note, by-the-bye, that the change: for each of the 8%. 
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arc lamps included in the first scheme is to be £20 per 
annum, and these will replace 163 gas lamps. 


The Ostrich.—One of the facts in natural history 
usually accepted is that an ostrich, when it wishes to hide 
itself for any reason, puts its bead into the sand, and 
believes that because it can see nothing its large body is 
effectually hidden. If equal acceptance could only be 
given to the theory of the transmigration of souls, one 
would believe that a certain amount of this characteristic 
of the ostrich existed in the mind of the editor of the 
Journal of Gas Lighting. The characteristic in question ie 
particularly shown in the last issue of the above-mentioned 
journal, in which the gas affairs at Sheffield are referred to. 
We gather from the report that the gas company in that 
town is exceedingly well managed, and that it bas doveloped 
incandescent gas lighting to its utmost limite, in that the 
company now maintain no less than 30,000 two-light metere, 
which shows that they must supply a very large number of 
small consumers.” The editor of our contemporary adds 
that the success of the gas company is evidently an explana- 
tion of the fact that the Sheffield Corporation are going 
to light their sewage works with electricity because there 
will be small demand for it in the town.” Seeing that the 
consumption of electricity is increasing at the rate of 
30 per cent. per annum in Sheffield, a remark of the above 
kind is distinetly out of place. The particular point, how- 
ever, in this-qreek’s issue of our contemporary to which we 
would call attention is one respecting “ The Future of Light 
and Power Distribution,” which is said to be a ‘‘ communi- 
cated article.” We are not quite clear whether tho editor 
believes that his readers are also like the ostrieh, but we 
should have had more faith in the article in question if it 
had been placed on the advertisement sheets. We have 
a great admiration for the Westinghouse gns-engine, 
and also for the way in which the Westinghouse Company 
manage their commercial business, but we do not care to 
see their circulars inserted in technical journals under the 
heading “Communicated Article.” The statements in the 
advertisement in question are, of course, most interesting, 
but they are not supported by any facts, and particularly 
we notice that all reference to cost of upkeep of the engines 
advertised is omitted. 


Alloys. — Amongst the papers read at the recent 
meeting of the British Association at Bradford was one 
by Mr. F. H. Neville on the “Nature of Alloys.” The 
paper contained an abstract of the report of the British 
Association Committee on the subject. Thus it was stated 
that most students believed that certain definite chemical 
compounds existed in alloys. To prove this, however, 
certain means must be adopted to abstract the particular 
compounds. Ordinary chemical means of isolation were 
of no use under the circumstances. Fractional solution 
was effective in some cases, and by means of it several 
distinct metal compounds had been isolated from alloys, 
such as platinum-tin, copper-tin, zinc-copper, and other 
compounds. Another method was by observation of the 
“freezing point"; the molten mixture was cooled down 
slowly, and the temperature noted at which solid matter 
began to separate from the liquid. This varied with the 
proportion of the constituents, and by making many 
observations with varying proportions, à curve could be 
obtained of these solidifying temperatures, any irregularity 
pointing to the formation of something other than a mere 
mixture. By this means many interesting facte had been 
indicated which had subsequently been rendered evident 
by examination under the microscope. Valuable and 
interesting results had been thus obtained, both in this 
country and abroad. A remarkable instance of peculiarity 
was exhibited by mixtures of aluminium and antimony 


when all the mixtures froze. at a higher point than either 
of the components, and showed two irregularities indicative 
of two distinct compounds. In these mixtures it appeared 
that the component that predominated to a considerable 
extent acted as a solvent to the compound formed with 
the other component; but as the proportion of the other 
component was increased the conditions became reversed. 
Interesting reaults had been obtained by observing not 
only the freezing point, but also the point where the 
whole mass solidified, so that for every mixture the exact 
composition of the mass from which the compound had 
separated and of the separated compound was indicated. 
Röngten-ray photography had also been utilised to demon- 
strate the formation of these intermetallic compounds. A 
long list of known and supposed alloy compounds was 
given in the report, and it appeared that the atomic 
relations generally held by chemists did not hold in the case 
of alloys. 


Extensions.—The question of extensions in electric 
lighting stations is one of the utmost importance, as it is 
impossible to obtain additional machinery at a few months’ 
notice. It, therefore, behoves all engineers responsib‘e for 
the supply of electric light in towns to look well ahead, 
and to consider not only what the demand will be each 
winter, but also the fact that electrical contractors are 
human, and that a great number of them err by promising 
and then not keeping up to their specified dates. We 
believe that if a critical examination were made of all the 
electric light stations in Great Britain, it would be found 
that the plant in them was not sufficient at the present: 
time to provide for the winter's load after allowance is 
made fora reasonable amount of spare. In other words, 
& chance breakdown, such as cannot be foreseen and 
prevented even by the best of electrical engineers, may 
seriously hamper the continuity of supply in certain of 
our large towns. That this was so during last winter 
was proved by the lamentable number of cases in which 
accidents occurred, resulting in a temporary interruption 
in the lighting owing to the want of reserve plant. It is, 
of course, rather difficult to persuade the untechnical men 
on committees that now is the time in which to make 
preparations for the winters load of 1901 and 1902. As 
a case in point, we would mention Gloucester electrical 
works, which have only recently been opened, and for 
which extensions were authorised before the original works 
were completed. "We have had some cuttings from the 
local Press sent to us containing letters from ratepayers 
wbich complain of these extensions on the ground that 
the plant now installed is much more than able to supply 
the load at present demanded. Assuming that the figures 
given are correct, we quite believe that this is so at the 
presant time. On the other hand, we should be very 
surprised if in the winter days the engineer at Gloucester 
does not need as stand-by some of the additional plant now 
on order. One of the curious arguments put forward in 
this correspondence is that the plant depreciates in value 
through not being used each day. The argument is that 
the Corporation is compelled to write off for depreciation 
and repayment a certain sum per annum, and the writers 
evidently think that the value of the plant on the books 
varies with this reduction, and that the market value of 
the plant must be the same. It would be interestiog to 
ascertain what the gentlemen in question think the value 
of the plant will be when the whole of tho present loans 
have been repaid. On the same lines it would seem that. 
the Corporation electric lighting station would be worth 
absolutely nothing because it had been completely paid 
for, but this is not the view which is usually taken in 


commercial circles, 
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. BARNSLEY ELECTRICITY SUPPLY WORKS. 


d 


Historians have told us very little of the former position 
held by Barnsley, from which it may be reasonably inferred 
that the town was of insignificant moment prior to the 


advent of modern industries. The origin and growth of |: 


the place may be said, with sufficient accuracy for all 
practical purposes, to have been contemporaneous with the 
opening up of the rich mineral resources of the district. 


Exterlor View of Works, Barnsley. 


In the year 1832 Barnsley could boast of but some 8,000 
inhabitants, though even then considered an industrial 
centre of no mean importance. Apart from coal, wire 
drawing formerly constituted almost the entire trade of 
the town, but the treatment of flax, bleaching of linen 
yarns, weaving of linen clotb, foundry and engineering 
work were also carried on to varying extents, each of 
these several industries attaining in turn to considerable 
importance. Nor must the local glass industry be forgotten, 
Barnsley having in the past gained a high reputation for 
the manufacture of black glass bottles. "Though several 
of the industries mentioned above have dwindled appre- 
ciably, some almost to extinction, the linen-weaving 
and engineering industries of the town still flourish. 


Staff of the Works, Barnsley. 


But to the opening up of the famous coal beds in the 
immediate neighbourhood must be ascribed Barnsley’s 
present-day importance. The well-known Barnsley seam 
alone averages from 8ft. to 9ft. in thickness, and yields the 
best steam and house coal in the world. Thero are also 
other seams, such as the Silkstone, the Thorncliffe, and 
Parkgate, which yield both house coal and gas coal in 
enormous quantities annually. Besides its ample supply 
of fuel from local sources, the town is well situated for 
trade generally, and enjoys the advantage of canal naviga- 
tion, thus being exceptionally favoured as an industrial 


! 
centre. Strange to say, the country around is: also. 
‘remarkably fertile, its wheat-growing capabilities being 
famous. From its open position the town bas acquired the 
name “bleak Barnsley "—not ‘‘ black’ y,” as 
usually represented, though the latter designation is: 
‘certainly equally appropriate. r p 5 uM 
Following the good example set by many other Yorkshire 
towns, Barnsley has not been slow to avail itself of the 
advantages to be derived from the practical application of 
modern science. One of the most recent ral ipi of the 
town's enterprise is the Corporation electricity works, a supply 
from which was inaugurated in February of tbe present 
year. Before describing these works in detail a few notes 
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Fia. 1.—Map of Mains, Barnsley, 

upon the history of the undertaking may be given. In 
this connection it should be mentioned that for the last 
50 years Barnsley has been lighted by means of coal gas 
manufactured and supplied by the Barnsley Gas Company, 
whose works were constructed partly by the late Mr. 
Thomas Hawksley and partly by the late Mr. John 
Hatchinson and his son, Mr. Walter Hutchinson. But 
despite the proximity of Barnsley to the above-mentioned 
source of excellent gas coal, the price of gas as supplied by 
the Barnsley Gas Ccmpany ranges from 3s. 4d. að a 
maximum to 2s. 10d. as a minimum, subject in prosperous 
times to & deduction varying from 2] to 7} cert. In 


justice to the policy of the gas company in Merging these . 
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high rates, it should be mentioned that the serious 
] es from the gas-mains and services caused by broken 
and drawn oe owing to the subsidences of the land 
from the colliery workings, no doubt heavily handicaps 
their undertaking. In consequence of the prevailing 
high price of gas, agitations have arisen at various 
times during the past 20 or 30 years to induce the 
local authority, formerly the Local Board, now the Barnsley 
Corporation, to purchase outright the gas company’s under- 
taking with a view to endeavouring to produce and sell 
as at a much lower rate than the company do. Nothing, 
owever, so far as the gas supply is immediately con- 
cerned has yet come of these efforts, and the result is that 
the Barnsley Gas Company still flourishes, although the 
Corporation have at last established an electric lighting 
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shareholders descended to so low an ebb that some of them 
sold their shares, believing the days of coal gas to be. 
at an end. 

However, from the year 1882 to the year 1888 no further 
progress was made in Barnsley towards the establishment 
of electric light, but between the years 1889 and 1892 
no less tban five reports were presented to the Council 
by Mr. J. Henry Taylor, M. I C. E, the present borough. 
surveyor, each of which was endorsed and approved by the 
Council, and it was duly recommended that the electric 
light be installed within the borough. The first report was 
practically an elementary treatise upon electricity and elec- 
tric lighting for the instruction really of anyone interested 
at that time in electric lighting, but the later reports were 
of a more intricate and advanced character, going into 
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GROUND PLAN 
Fig. 2.—Ground Plan of Station Buildings, Barnsley. 


plant not only to compete with the gas company, but to 
supply a light which many people prefer to that yielded by 
coal gas. As far back as 1882 the Corporation of Barnsley, 
partly with a view of influencing the gas company to be 
more liberal by selling gas at a lower price, and partly 
with the object of ascertaining how far the electric light 
would be suitable for street-lighting, made an arrangement 
with the Brush Electric Light Company to run a number 
of arc lamps in the streets for 22 nights. This experi- 
ment was carried out at a cost to the Corporation of 
£75 The result, however, was not satisfactory, the old 
arc lamps flickering and sometimes going out, and 


not being anything like so steady as was expected. 
The result was that when the arc lamps went out the 
shareholders in the gas company were jubilant, ‘add. when 


they were brilliant and steady the spirits of those same 


estimates of probable capital outlay, revenue, and working 
costs, etc. The result of these reporte was that in 1890 the 
Corporation, assisted by Mr. A. Bromley Holmes, of Liver- 
pool, the late Dr. John Hopkinson, of Westminster, and 
the borough surveyor (Mr. Taylor) obtained a provisional 
order for electric lighting within the borough of Barnsley, : 
and immediately afterwards invitations were issucd to 
several companies to send in proposals for the erection 
of plant, laying of mains, and the running of an electric 
light station for the town and district. Proposals or tenders 
were received from the following firms—viz , New Gulcher 
Company, Manchester Edison-Swan Company, Messrs. 
Laing, Wharton, and Down, Natiohal Electric Supply 
Jompany, and the Westinghouse Electric Company. 
dvised by Mr. Bromley Holmes, the Council decided to 
accept the tender of the Westinghouse Electric Company 
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for the installation of a plant and the laying of the 
nece mains, for the sum of £17,800; the buildings 
being estimated to cost a further £5,000, making a total 
estimated expenditure of about £22,000. Unfortunately, 
about this time financial troubles developed in the United 
States, where the Westinghouse Company’s works were 
chiefly established, and this company were forced to with- 
draw their tender, leaving the Corporation again without 
any immediate prospect of having an electricity supply 
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established. In order, however, to keep up the good 
feeling towards the electric lighting of the town, and to 
obtain further information, the Park and Lighting Com- 
mittee visited various towns in the United Kingdom which 
had already adopted electric lighting, in the years 1891 


and 1892, and on further reports to the Council. 
As a result, the Town Council in 1898 appointed Mr. A. 


Bromley Holmes, M. I. C. E., and Mr. Thomas L. Miller, 
M. L C. E., joint engineers to report upon a scheme of 
electric lighting for the town, but Mr. Bromley Holmes 
having just then been appointed chief electrical engineer 
to the Liverpool Corporation, and being practically debarred 
thereby from private practice, the work thus devolved upon 
Mr. Miller, who in March of the same year reported in 
favour of a three-wire direct-current system, with a pressure 
at consumers’ terminals of 230 volte, the estimated capital 
cost for the establishment of a plant with cables complete 
for 6,000 8-c.p. lampe, including £3,000 for buildings, being 
£23,322. 15r., which in the application to the Local Govern- 
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Owing, bowever, to the numerous applications for supply 
from the time of the commencement of the works to the 
apring of last year, it was decided in July, 1899, to extend 
the generating plant and make application to the Local 
Government Board for sanction to expend a further sum 
of £3,000, making £28,000 in all, and a supplementary 
order was placed with Messrs. Johnson and Phillips for a 
150-kw. steam dynamo, the cost of which, including founda- 
tions, extensions to piping and switchboard, and engineer's 
fees, amounted to £2,342. 11s. In addition to this, the 
mains were extended at a cost of £130. 17s. 7d. The 
accepted tenders for the original scheme and extensions, 
excluding buildings, amounted to £21,533. 1s. 9d., but 
the final accounts, including all extras, amounted to but 
£21,531, 9s. 9d., or £1. 12s. loss than the tenders originally | 
accepted. The total cost of the works, including buildings, 
engineer's fees, etc., has been £26,552. 1s., or £70 78 per 
kilowatt installed. Regular supply was commenced in 
February of the present year, and on July 18 last the 
number of consumers on the books stood at 121, with an 
aggregate of 8,542 lamps of 8 c.p. or their equivalent 
connected to the mains. : 

Most, if not all, of the members of the Council who in 

ears gone by fought and worked hard to get the electric 
ight introduced Into the town have passed out of the 
Council, notably ex-Alderman Blackburn and ex-Councillor 
Isaac Haigh, who both took a very active and intelligent 
part in advocating the introduction of the new light. It 
should be a great satisfaction to them to know that chiefly 
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FIG. 8.—Section of Station Buildings, Barnsley. 


ment Board was increased to £25,000. The report being 
accepted, tenders were invited to the specifications of Mr. 
Miller for the plant, machinery, and foundations, and Mr. 
Taylor for the buildings, contracts for the work being 
placed as follows : 


W. Arnold and Co., boiler-house plant ........ ......... £3,260 0 0 
Johnson and Phillipe, electrical equipment ............ 7.770 0 0 
Pritchett and Gold, batteries 1319 0 0 
British Insulated Wire Company, mains . 6,322 4 2 
James K. Taylor and Sons and George Mellor respec- 

tively, buildings and chimney ........................ - 3,080 19 8 


which, with £1,442. 1s. 2d. for meters, indicators, and 
en 


w the original estimate, 


through their labours the electric light has at Jast become 
a reality in the town. Tho constitution of tbe present 
Parke and Lighting Committee is as follows: Councillor 
Walter Brady, J.P. (chairman), Aldermen T. Wilkinson, 
J.P. (mayor), C. Wray, J.P., W. Holden, Councillors 
W. Atkinson, W. H. Carter, J. Charlesworth, W. Foulstowe, 
R. W. Maddison, and J. S. Rose. Mr. Henry Horsfield is 
the town clerk. 

As has already been mentioned, the constructive electrical 
engineer to whose plans and specifications the works have 
been equipped throughout has been Mr. Thomas L. Miller, 


eer’s fees, amounts to £23,194. 5s, or £128. 10s. M. I. C. E., of Liverpool, while the architect for the buildings 


was Mr. J. Henry Taylor, M.I.C.E, the borough surveyor, 


THE ELECTRICAL ENGINEER, SEPTEMBER 21, 1900. 405 


The hes d electrical engineer, who acted as resident 
engineer g, the construction. of the works, is 
Mr. Stephen E. Bastow, his chief assistant being 
Mr. E. A. Barker. Under the able management of 
Mr. Bastow the undertaking hss continued to make 
rapid progress, and bids fair to become a complete 
financial success, besides being a benefit to the town in 
other respects. With regard to the possibilities of the 
undertaking, it may be mentioned that Barnsley possesses 
some 42,000 inhabitants, the area and ratable value of the 
town being respectively 2,586 acres and £88,000. The 
compulsory area of supply comprises some three miles of 
streets, constituting what is practically the centre of the 
town. A good field is offered for motors, the linen mills in 
the town being large users of power. We understand there 
is probability of two large mills connecting up to the Cor- 
poration’s supply mains, an gate of upwards of 200 b.p. 
in motors being in prospect, The policy of the Corporation 
has been to anticipate the demand by extending the supply 
mains to probable large consumers of power. The shops, 


effect. The present street-lighting by means of gas is 
managed by the Corporation so far as lamps, mains, and 
general supervision are concerned, the lamp standards, 
mains, and accessories being Corporation property. The 
necessary supply of gas is, however, obtained from the gas 
company. Electrical energy for lighting purposes is supplied 
to the ordinary consumer on Wright’s maximum demand 
system, 7d. being charged per unit for the first hour and 
Id. afterwards, while to consumers taking more than 
10,000 units per annum a preferential rate of 7d. and ad. 
is conceded. For power 2d. per unit is charged. 

The site upon which the works stand was formerly a 
part of the manor of Barnsley, and was recently purchased 
from Sir Hickman Beckett Bacon, Bart., and others, for 
the purposes of a highways and waterworks depot, and for 
market accommodation. As will be seen from the accom- 
panying map of the main (Fig. 1), its situation relative to 
the area of supply is very cen Apart from the latter 
advantage, the facilities which the site offers for economi- 


cally coaling the station are also good, a coal siding from 


r3 


load being added at no very distant date. Some months 
ago the Corporation entered into an agreement with 
the British Electric Traction Company, whereby the 
latter are to construct tramways in the town within 
the period of three years, the Corporation to have 
the option of purchasing the same after 12 months’ 
working. The proposed lines aggregate a length of about 
five miles. The agreement with the British Electric 
Company further provides that the necessary energy for 
working the lines shall be taken from the Corporation, a 
minimum consumption of 200,000 units per annum to be 
charged at the rate of 14d. per unit, with a reduction of 
‘1 of a penny for every additional 75,000 units consumed. 
In anticipation of this load, traction (type generators have 
been put down, which serve, meanwhile, for the ordi 

requirements of the supply. A small scheme of public street- 
lighting by means of arc and incandescent lamps has already 
been adopted. This provides for 15 arc and 30 incandescent 
lamps, but represents only a small portion of the street- 
lighting scheme to which it is ultimately proposed to give 


FIG. 4 Arrangement of Coal Elevators and Conveyors, Barns! 


hotels, and private residents are availing themselves of the 
supply freely. Farther, there is every prospect of a traction 
be 


the Great Central main line hard by running right into 
the station yard. There are collieries within a mile of the 
station, but the present supply is obtained from pits 
situated at a distance of about three miles. With the coal 
trade in its normal condition we understand that suitable 
coal may be obtained at the pits mouth at from 4s. to 
4s, 6d. per ton, but the prevailing abnormal conditions 
have involved such an advance of prices even at this great 
centre of supply that 10s. per ton delivered at the 
works was the rate charged at the time of our visit 
some months ago, though doubtless local prices havo 
suffered still further increasa since then. Compared with 
prices ruling elsewhere, the price mentioned is, of course, 
extremely moderate; but, on the other hand, very high 
when local conditions are taken into consideration. The site 
of the station, in fact, is situated right over a coalfield, 
and surface coal was actually met with in excavating for 
the chimney shaft, while there is any amount of the com- 
modity lower down. Not many stations enjoy such close 
proximity to a possible source of coal supply. In the event 
of a a A coal strike and consequent shortage of the 
supply, it seems quite within the realme of possibility 
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that the station's depleted bunkers might be replenished 
from the resources of the site, though it would present a 
curious spectacle to seo the staff busily engaged in winning 
fuel for the immediate requirements of the station. Asa 
set off against the advantages enumerated above, it must be 
mentioned that no water for condensing purposes is avail- 
able upon the site selected—a serious drawback to a modern 
plant of considerable capacity. 


7ft. 6in. diameter inside the outer ring of plates, and 
possesses two flues, each 3ft. diameter at the furnace end, 
tapering to 2ft. 6in. diameter at the back end, each flue 
being fitted with four conical cross tubes. The boiler 
mountings are of Hopkinson's make throughout. Before 
leaving the contractor's works each boiler was subjected to 
a pressure test of 260lb. per square inch. Mechanical 
means are provided for firing the boiler furnaces in the 


Id. 6.—View of Bollers fitted with Mechanical Stokers, Barnsley. 


The generating station buildings comprise a commodious 
engine and dynamo room, boiler-house, test and meter 
room, accumulator-room, pump-room and stores, engineer’s 
office, and the usual general offices, etc. For the princi 
dimensions of these several departments we would refer 
the reader to the accompanying ground plan and sections 
(Figs 2 and 2). The chimney shaft, better shown in 
the latter figure, has a height of 150ft, and an internal 


VIG, €.—Interlor of Pump Room, Barnsley. 


form of Vicar’s mechanical stokers, driven by an 8-h.p. 
electromotor. The details of the system of elevators and 
conveyors, with the gearing necessar for driving the same, 
are shown in Fig. 4, while ina reproduction of a photograph 
of the apparatus in position (Fig. 5) the mechanically-fed 
hoppers of the stokers are also shown. The gear is capable 
of serving six boilers similar to the ones now installed. The 
coal store is situated immediately in front of the boilers, 


FIG, 7.—Engine and Dynamo Room, Barnsley. 


diameter at the base of 7ft. The foundations are of 
concrete, no piling being used. Great compactness, as will 
be seen, characterises the general design of the buildings, 
which are in every way eminently adapted to their purpose, 
the general arrangement adopted being calculated, more- 
over, to afford the maximum facilities for future extensions. 

The boiler-house equipment includes at present three 
Lancashire boilers designed for a working pressure of 
l60lb. per square inch. Zach boiler is 28ft. long and 


and, as required, a supply of the fuel is fed into the elevator 
pit (shown in Fig. 4), from which the buckets of the 
elevator raise it to the. conveyor, which latter in its turn 
feeds the hoppers of the mechanical stokers, Simplicity 
and efficiency characterise the arrangement, which ensures 
minimum labour in handling tbe coal after it has been 
unloaded from the coal trucks into the coal store. One of 
Green's patent fuel eoonomisers is provided in a by-pass of 
the main flue, as shown in Fig. 2. This economiser, which 
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is designed for a working pressure of 160lb. per square 
inch, consists of 192 tubes, each oft. long and about din. 
diameter inside. The scrapers are driven by an electro- 
motor. Wing dampers and dampers in the flues serve to 
direct the waste gases from the boiler furnaces either 
through the economiser or to the chimney direct. The 
boiler feed pumps, situated as shown in Fig. 2, are of the 
Worthington type and make, and two in number. Each is 
capable of delivering 1,500 gallons of water per hour 
= a the full boiler pressure of 160lb. per square inch. 

e feed pumps (Fig. 6) are arranged to draw from the 
hot-well, a separate suction pipe being used for each pump, 
with connections to either the feed tank or the low-preasure 
water-main. The delivery pipes are arranged so that the 
discharge from either pump may be taken direct through 


The main exhaust pipe, of cast iron, ia 16in. in diameter, 
and arranged to lie in a chase formed at the side of the 
engine foundation. This pipe is connected to the heater 
above mentioned, and arranged with a by-pass, so that the 
exhaust steam may be taken through the heater, or direct 
to the atmosphere, the heater in the latter case being cut 
out. The clear-water drains from the steam-pipes, etc., are 
taken to a brick feed tank situated at the side of the 
chimney shaft, and from which the feed-pump supply is 
drawn. This tank, it may be mentioned, is covered in and 
provided with a duplicate supply from the Corporation 
mains, | 

We now come to the engine-room equipment, which 
includes three steam-driven 75-kw. sets, besides the 
150-kw, extension set previously mentioned. The engines 
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Fig, 8. —150-Kllowatt Set, Barnsley. 


feed-water heater, and thence through the economiser 
to the boilers, or else through the heater and direct 
to the boilers, or past both the heater and economiser 
direct to the boilers. A Kennedy water- meter, read- 
ing to 10 gallons, is fixed in the line of delivery pipes 
to the heater, whicb latter is by Royles, of Manchester, and 
capable of raising the temperature of 2,000 gallons of 
water per hour from 55deg F. to 200deg. F. It may also 
be mentioned that the feed pumps are arranged to take 
ateam from either side of the main range of steam-piping, 
and to exhaust into the main exhaust pipe to atmosphere, 
and provide a duplicate feed. - . . os 
th regard to the steam-piping, a “ring” system with 
isolating valves has been provided. The pipes in the main 
ring are Sin. in diameter, being slung from the engine-room 
nd boiler-house walls by means of rods and slings, as shown 
in Fig. 7. Hopkinson's isolating valves are employed. 


driving the 75-kw. generators are of tho Willans com- 
pound non-condensing type, indicating 100 b.h.p. each 
when running at 450 revolutions per minute with a steam 
pressure of 150lb. at the stop valve. They are fitted with 
automatic expansion goar for regulating the cut-off when 
running on the anticipated tramway load, and further 
specially strengthened in order to better adapt them for 
supplying energy for tramway purposes. Corresponding 
parts of the engines are interchangeable, the great advan- 
tage of which arrangement has been practically illustrated 
in scores of cases. It was specified that the water con- 
sumption of each of these engines at full load should not 
exceed 261b. per brake horse-power per hour. 


The larger engine is of what is known as Willan’s 
It indicates 250 h. p. when running, a 
380 revolutions per minute with a steam pressure 4j 


5 H /s size. 


150lb. at the stop valve. This engine has also 


£^ 


408 THE ELECTRICAL ENGINEER, SEPTEMBER 21, 1900. 


been fitted with automatic expansion gear, and will|to give any EMF. betwsen 460 and 520 volts when 
be used for driving the trame. Fig. 8 shows a running at the specified speed of 450 revolutions per 
plan and elevation of this set, with the principal dimen- minute, the regulation being effeeted by means of resistance 
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coils and multiple-coutact switches in the shunt circuit. 
Particular attention was given in constructing the armature, 
the parts being specially strengthened so as to enable the 


sions. All four engines are direct-coupled to Johnson 
and Phillips’s multipolar traction-type dynamos, giving 
outputs of 75 kw. and 155 kw. respectively. These 
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armature to better withstand the stresses brought to 
bear on the dynamo when used for supplying energy for 
tramway purposes. It was specified that the temperature 


dynamor, as will be seen on referring to Fig. 7, are four- 
polar, and each is arranged to stand on tbe same bed-plate 
as the engine driving it. Being required for traction work 


Fig. 11.—3witelib»ard, Birraley. l 
of any accessible part of the dynamo should not rise above 


60deg. F. above the temperature of the surroundin 
atmosphere during a six hours’ continuous run at fall 


the machines are, of course, shunt-wound, and bava drum 
armatures. Esch of the smaller machines is capablo of an 
output of 75 kw. at an E M.F. of 460 volte, and is wound 
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load; also, that the combined efficiency of each set, or the 
ratio of the electrical horse-power at the d o terminals 
to the indicated horse-power developed by the driving 
engine, should not be less than 81 per cent. The engine- 
room equipment also includes two balaneing transformers. 
As shown in Fig. 9, each of these transformers consist of 
two balancing armatures directly connected and working 
in separate fields. The transformers are connected across 
the. outer mains of the three-wire system at the switch- 
board omnibus bars, and also to the middle wire. These 
balancers are each capable of balancing the whole system 
at any load, so that when there is a current of 75 amperes 
in either direction in the middle wire, the difference of 


E.M.F. at the feeding points between the two sides of the 


feeder points are brought back and connected in parallel: 
at the station, one middle wire connection only being made 


on the switchboard. The board consists of. three slate 


panels carried in iron frames and neatly cased on the 
outeide with varnished teak. The instruments and apparatus 
in connection with the batterier, the balancing transformers, 


and the boosters are arranged on the centre panel, together 


with the voltmeters and their switches, while the instru- 
ments and apparatus on the negative side of the 
dynamos and feeders are arranged on the right-hand panel, 
and those on the positive side on the left-hand panel. Con. 
nections to the dynamos are taken from the bottom of the 


board, and the connections to the feeders from the top of 


the board. It will be unnecessary to enumerate in detail 


system shall not exceed four volts. Two battery-charging 
transformers or boosters (Fig. 10) are further provided, 
each of which is capable of an output of 150 amperes 
at 75 volts. These boosters are designed and arranged to 
give an E M.F. of from 10 to 75 volts on open circuit, and 
also to be capable of running with any current from 0 to 
130 qe erm at any pressure up to 75 volts. The arrange 
ment of tbe plant in the station in shown in Fig. 2, except 
the 155-kw. extension set, which latter is, however, shown 
in the foreground in Fig. 7. 

The switchboard, which was supplied by Messrs. Johnson 
and Phillips, is erected. upon a platform, r shown in 
Figs. 7 and 11. It is arranged for the conne. .ion of four 
dynamos, four feeders, two batteries, two balancing trans- 
formers, and two boosters, The middle wires from the 


Fie 12.— Diagram cf Swicchbuard: Connections, Barnsley. 


the instruments, etc., in the circuit of each dynamo and 


feeder. Ample provision for the future extension of the 
board has been made, and also for putting the same in con- 


nection with the traction switchboard yet to be installed. 
The centre panel i» provided with a battery emergency 
switch for cutting the gern d out of circuit if required. 
A single-pole throw-over switch enables the battery to be 
placed either on to the booster circuit to he charged, or on 
to the mains, as may be required. All resistance coils are 
placed below the switchboard platform. The switchboard 
connections are clearly shown in Fig. 12. Before leaving 
the engine and dynamo room brief mention may be made 
of the overhead travelling crane, which is capable of lifting 
eight tons as the ordinary working load. All motions are 
worked from the ground by means of ropes. A specially . 
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aa lift is pees for loads of one ton and under. | has been secured which will serve to suit equally well 
artificial ligh 


ting of the 
provided by Lunar arc lamps. 
With reference to the accumulators, it may be mentioned 
that these were supplied by Messrs. Pritchetts and Gold. 
The battery (Fig. 13) consists of 260 cells in glass boxes, 
each cell containing 23 plates, Qin. by 9jin., the positives 
being jin. and the negatives gin. thick. th positive and 
negative plates were formed by the Plantó process, and are 
of the make'rs standard type. "The battery is divided into 
two halves for feeding the three-wire system, and the 
capacity is 500 ampere-hours at 100 amperes discharge, and 
300 ampere-hours at 300 amperes discharge, the E M.F. 
per cell at the end of either discharge being not less than 
1:86 volts. The cells are mounted on wood trays with oil 
insulators, and are erected on substantial wood stands in 
two tiers. The connections between the rows and tiers 
and between the battery and regulating switches are made 
with bare copper rod supported on porcelain insulators. 
There now remains only the distributing network of 
mains to deal with. This, together with the feeders, is 
on the three-wire single-cable system. The whole of the 
cablés were manufactured by the British Insulated Wire 
compen. and are of their paper-insulated lead-covered 
type, in earthenware troughs filled in solid with 
bitumen. Three sets of feeders— 5 square inch, 2 square 
ineb, and ‘5 square inch section—leave the electricity 
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Fic. 18. —Battery-Room, Barnsley. 


works, and mopy ee in Huddersfield-road, 
Market-hill, and Shoffield-road, as shown in Fig. 1. To 
each of these feeding points a three-core pressure cable is 
laid along with the feeders from the station switchboard. 
The distributing cables are of 

(25 15:25) (15:10:15) (10-06-10) square inch 
section, and supply approximately six miles of streets. 
Cast-iron junction boxes, placed in brick inspection pits, 
are spaced over the area of supply, and the distributing 
network is so arranged as to allow of ample extension. 
House services, laid on the British Insulated Wire 
Company’s solid system, are connected to the distributor 
cables by means of special boxes having glands cast to fit 
into the earthenware troughs. 

The street-lighting immediately provided for consiste of 
15 10-ampere arcs and 30 16.c.p. incandescentes, the latter 
being attached to the are lamp-posts in pairs. The arcs 
are to be connected four in series across the outers of the 
three-wire system. Messrs. Crompton and Co. have 
secured the order for these lamps. It is proposed to 
largely extend the system of street-lighting by means of 
arcs and incandescent lamps at some future date. 

It will have been gathered from the above that Barnsley 
has obtained a very compact and efficient plant at a cost 
per kilowatt installed which, having regard to the thorough 
manner in which the work has been done throughout, and 
the ample provision made for future developments of the 
paper ep must be adjudged moderate. Great forethought 
is evidenced by the design of the station, whereby a plant 


the requirements of a lighting, traction, or ordinary power 
load e 


In conclusion, we have to thank the cunsulting engineer, 
Mr. Thomas L. Miller, for his courtesy in according us 
facilities for collecting most of the information given above. 


THE ELECTRIC LIGHTING OF THE CITY OF 
GLASGOW. | 


Like London, Glasgow was the scene of some very early 
attempts at electric lighting. The first one was the lighting 
of Hengler's Circus by means of the Jablochkoff candle, 
but the writer cannot fix the date. The next attempt was 
in 1879, when the British Electric Company illuminated 
S; Enoch Station with arc lampe, using Gramme dynamos, 
and Messrs. Crompton and Co., who, abont the same time, 
installed the electric lighting plant in the Queen-street 
Station of the North British Railway Company. It 
must be very gratifying to Messrs. Crompton to see 
their latest type 750-kw. 12-pole dynamos in the new 
station, in view of the machines which for so many years 
did such satisfactory work, although built over 20 years 
ago, in the days when the magnetic principles of dynamo 
design were not by any means well understood. 

About the same time that Messrs. Crompton erected the 
Queen-street Station plant, ea nalis: Mavor pus 
down a temporary plant to supply elec energy for 
lightin Glaspow Post Office, which was the first post office 
in the kingdom to be lighted by electricity. Eight years 
later Messrs. Muir, Mavor, and Coulson proceeded to lay 
down a high-tension alternate-current system, 2,400 volta, 
with transformers on consumers’ premises transforming to 
the then orthodox pressure of 100 volts. Seeing the nes 
bilities of electricity supply in Glasgow, Meters. Muir, 
Mavor, and Coulson applied for a provisional order for 
electric lighting, so also did the Corporation, and eventually 
the private company withdrew in favour of the civic 
authorities, who afterwards purchased the company's under- 
taking for $15,000. A remarkable feature about the private 
company’s system was their early recognition of the value 
of the maximum demand method of charging for energy, 
the charge being a fixed sum per unit with discounts as 
the consumption exceeded 300, 500, 1,000 or 1,500 hours 
ares pue per 1 peli E m 

n March 1, 1892, the municipality took possession o 
the company’s undertaking, but as the Board of Trade 
would not permit the supply of electrical energy by 
means of overhead cables beyond August, 1893, the city 
authorities had to lose no time in getting their new station 
in working order. Acting on the advice of Lord Kelvin, 
a three-wire low-pressure continuous-current system was 
adopted, and Prof. A. B. W. Kennedy was appointed 
iones, ant to prepare a general scheme. result 
was the Waterloo-street station equipped with dry-back 
marine-type boilers, Willans engines, and Latimer Clark 
and Crompton dynamos, with a separate street-lighting 
plant W belt-driven Brush arc-lighting dynamos. 
All this time the electricity undertaking was by 
the gas engineer, Mr. Wm. Foulis, MICE , With Mr. Wm. 
Arnot acting as resident engineer. In 1896, however, the 
city authorities saw that, to enable the natural process of 
evolution to take place, the electricity undertaking should 
be independent of the gas department. Development was 
now more rapid, and it soon became apparent that greater 
feeder capacity would be as necessary as generator capacity. 
To improve the load factor of the station, and relieve the 
feeders during the hours of maximum demand, two tem- 
porary accumulator sub-stations were placed at almost 
the two extreme ends of the distributing system ; 
these were charged during the early hours of the 
morning or middle day, and discharged at the peak of 
the load, a plan which worked well for quite a long time. 
Meanwhile the committee, advised by their engineer (Mr. 
Wm. Arnot, MI. C. E.), turned their attention to the 
acquisition of sites for two' new genera g stations, one 
on the north and the other on the south side of the city, 


and arrangements were made to erect the necessary build. 


THE ELEOLKICAL ENGINEER, SEPTEMBER 21, 1900. 411 


ings. About this time Mr. Arnot resigned to 
business as a consulting engineer, and a few months later 
Mr. W. A. Chamen, of Messrs. Crompton and Co, was 
appointed resident electrical engineer, and the construction 
uf the new stations pushed rapidly forward under his able 
supervision. 


on 


i 


ML dil T IIT 
4 GAM ir A Ce BO MULUS TOULUMUI 


| th 


Oot 


The practical results are seen in the stations which were 
formally opened on Thursday week, when a distinguished 
company, Including Lord Provost Chisholm, Lord Overtoun, 
Sir Charles Cameron, M.P., Sir Wm. Arrol, MP., Mr. 
David Cooper (manager, Glasgow and South-Western 


Railway), Mr. John Mathioson (chief commissioner of 
Victorian Railways), Bailie MacKenzie (chairman of Edin- 
burgh Electric Lighting Committee), Prof. Andrew Gray, 
Prof. Archibald Barr, Dr. J. T. Bottomley, Mr. Wm. 
Beardmore (of. Parkhead Rolling Mills), and 130 other 
gentlemen, attended the opening function, The party 
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FIG 1.—The Front Elevation of the Glasgow Electricity Works at Port Dundes. 


110. 3.—Beotion o the Works. 


drove from the municipal buildings to Port Dundas station, 
where they were received by Bailie Maclay, who in a 
short speech welcomed the party in the name of the Elec- 
tricity Committee, Mr. Porter, the building contractor, 
then presented the Lord Provost with a gold key, and his 
Lordship, having unlocked the door, declared the works 
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open, and in a short speech congratulated tbo Electiicit y 
mmittee on the successful outcomo of their oxertions. 
After having inspected the e: gine and boiler rooms, the 

party re-entered the carriages and drove to the south side 

station at St. Andrew's Cross, where Bailie Maclay 
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performed the opening ceremony with a gold key, pre- 


sented by Mr.. Green, the contractor. After a short 
speech describibg the salient features of the station, 


Mr. Callender presented Bailie Willock, sub-convener of 
the Electricity Committee, with several pieces of silver 
plate as a souvenir of the occasion, 
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The party then returned to the City Chambers, where a 
banquet was given in the afternoon, the company numbering 
about 120. The Queen was given by the Lord Provost 
and duly pledged, after which Bailie Robert Anderson 
proposed ‘The Houses of Parliament, to which Lord 
Overtoun and Sir Charles Cameron replied. Numerous 
speeches and toasts followed. In the course of one Bailie 
Maclay, replying for the Electricity Committee, gave 
the chief engineer and his assistants credit for the 
indefatigable way they had worked to secure the 
successful issue of the huge undertaking in supplying 
the electrical needs of the second city of the Empire. 
Although an Englishman, Mr. Chamen had taken kindly to 
Glasgow, and he believed that in technical knowledge, zeal, 
and enthusiasm Mr. Chamen was not excelled by any other 
official in the Corporation service, a statement which was 
received with applause. 


THe Port DuNDAS WORKS. 


Through the courtesy of Mr. Chamen and Mr. W. W. 
Lackie, his chief assistant, we had the pleasure of inspecting 
the station a sbort time after the opening ceremony. The 
works, which are on the north side of the city, are parallel 
with the Forth and Clyde Canal, which serves as a means 
of transporting coal to the station, passing as it does through 
a large portion of the Scotch coal district. The front eleva- 
tion of the buildings is shown in Fig. 1. Their ultimate 
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be possible to supply the boilers for 400 hours without 
transporting another ounce of coal, provided, of course, the 
bunker was full to start with. At the time of our visit 
the bunker was filled, and was being kept as a reserve against 
contingencies, A ground plan of the works as ultimately 
to be built is shown in Fig. 4. 

Boilers.— The boilers, of which there are 10 installed, 
aro by Messrs. Babcock and Wilcox, and are so well known 
that detailed description is superfluous. They are fitted 
with chain grate stokers and superheaters. The heating 
surface of each boiler is 4,020 square feet, and the working 
pressure 200lb. per square inch. Steel ie used throughout, 
except the tubes, which are of wrought iron, lap welded. 
All tho boiler fittings are Hopkinson's. Coal is brought 
down the chutes from the tanks already mentioned to the 
hopper. The chutes may be seen on the distant boilers in 
Fig. 5, while the coal-tanks are on the beams seen at the 
top right side of the photograph. From the hopper the 
coal falls on to the endless chain grate, which carries it 
forward into the furnace, the thickness of the fire being 
regulated by the height of the fire-door. Smokeless com- 
bustion is ensured by the slow feed, and the fact that the 
gases evolved from the fresh fuel has sufficient time to 
complete combustion before coming into contact with the 
relatively cold boiler tubes. The fuel is gradually con- 
sumed as the grate travels, and on reaching the end of the 
grate it falls over the dumping plate at the back into the 
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Fig. 4 - Ground Plan of the Port Dundas Electricity Works. 


length will be 560ft., but at presont only the middle portion 
is constructed. It has a length of 220ft., and at the front 
is located the engineers’ and other offices, surmounted by a 
tower. Of the three chimney stacks shown only one is 
built—viz., the middle one, which has a height of 200ft. 
and a diameter of 11ft. The other two (one of which will 
shortly be commenced) will have a height of 250ft. and a 
diameter of 13ft. 

Coal is brought to the station in barges, and the 
Temperley transporter shown in Fig. 2 and 3 lifts the coal in 
15cwt. loads and transports it to the bunker. Before being 
discharged into this it is weighed in a weighing machine 
made by Messrs. H. Pooley and Co. The transporter may 
tip the coal either into the bunker or into tanks, which 
latter are directly connected to the hopper of the mechanical 
stoker by means of chutes. The transporter will empty a 
60-ton barge in about 14 hours. It is driven by a British 
Thomson-Houston standard traction motor, and as it has to 
work intermittently, and also reverse, it is controlled by a 
British Thomson-Houston controller with magnetic blow- 
out. The bunker, which is located on the eanal bank over 
a large water-tank, has storage capacity for some 4,000 tens 
of coal The coal-tanks, from which the coal: falls by 
gravity to the mechanical stokers, each have a capacity of 
about 30 tons, and may be filled either from the barges at 
the wharf or from the bunker by means of the transporter. 
Should, however, it be considered necessary to work 
without the transporter, coal may be admitted directly on 
to the firing floor from the storage bunker; it would thus 


clinker pit. This pit is opened periodically by means of 
gearing, and the ashes dumped into bogies which run along 
the ash tunnel. This tunnel traverses the entire length 
of the boiler-house. The ashes are thus removed without 
being brought near the firing floor. The bogies are havled 
to one end of the tunnel, where at the tipping platform 
their contents are emptied into carts. The stokers are 
driven by two British Thomson-Houston enclosed motors 
of 10 h.p. each, so arranged that they may drive the stokers 
in one or two groups. The long row of boilers (there will 
ultimately be about 50) is divided into two long batteries 
by the pump-room, which at present contains two large 
feed pumps by Messrs. G. and J. Weir, one double and one 
single, with another double pump in course of erection. In 
addition there is a three-throw pump, supplied by Messre. 
Wimshurst, Hollick, and Co., and fitted with their friction 
ear, which was described in our columns a few weeks ago. 
he city water supply is uscd in the boilers. No treatment is 
necessary, as it is an ideal water for water-tube boilers. In 
order to guard against total failure of the supply there are 
two water connections to tle city mains, in two different 
streets, these mains entering the station from opposite ends 
of the building. The engines bsing condensing, only a 
small quantity of make-up water is necessary. 
Steam-Piping,—From the boiler a "in. lap-welded steel 
main passes acrots the boiler-room to a short vertical pipe 
on the wall, which may be divided by the valves as shown 
in Fig. 2. This vertical pipe connects with the 15in. hori- 
sontal steam-main, seen near the spring of the roof (this 
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main runs the whole length of the boiler-house), or it passes | pipes are of steel, lap-welded, and made by Messrs. A. and 
down and through the wall to the engine-room. From the | J. Stewart and Menzies. Below the steam-main and close 
arrangement of the valves it will be seen that it is possible | to the floor are two large cast-iron water-mains. These 
to run any engine from the boilers, and to isolate any one can be seen between the chimney stack and the wall in 
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Fio 3 —Temperley Transporter, Port Du idas, Glasgow. 


of the boilers should that be necessary, all the nocessary | Fig. 2. These mains are for the purpose of supplying 
security being obtained without the use of a steam ring. | circulating water to the surface condensers. The water is 
It is worthy of note also that the steam-pipes are not | obtained from the canal, and circulated by means of centri- 
duplicated. To provide for expansion, U bends are intro- | fugi pumps. Each engine has a separate condenser, and 
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Fie 5.—View of the Boller Fronts at the Port Dundas Statlon. 


duced into the middle of the boiler mains as they | the water is admitted to it by sluice valves operated from 
cross the boiler-house, while the bends in the 15in. steam- | the floor of the boiler-room, one main being for the supply 
main to carry it round the chimney stack provide all | and another for the discharge. 

the necessary expansion for its length of 200ft. All the (To be continued. ) 
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THE SOUTHERN RAILWAYS. 


Readers of the Times during the past few days 
who happened to be compelled to travel upon the 
southern railway lines will agree with the criticisms 
against the management, which conduces to waste 
of time and loss of comfort. Itis proverbial that 
the lines catering for the south-eastern counties are 
the worst of any radiating from the Metropolis. 
Perhaps their condition is the result of circum- 
stances beyond the control of the management, and 
unknown or unappreciated by the outsider. The 
starting of the twopenny tube has opened the eyes 
of the ’bus companies to the possibility of compe- 
tition playing havoc with their daily receipts. 
Hitherto the competition of underground railways 
has had little or no effect upon the receipts of 
‘bus lines. Indeed, it is easy to understand 
that the new line may only have a temporary effect, 
and that the mere increase in comfort and con- 
venience will lead to & corresponding increase in the 
number of travellers. If it does, in the course of 
time both tube and ’bus will be satisfactorily filled 
with passenger traffic. On the other hand, if the 
increase of traffic is not proportionate, then, because 
of its greater utility, the tube will receive the 
greater patronage and prosperity to the detriment 
of the 'bus. Long ago we pointed out that 
properly-constructed and well-managed tramways 
catering for suburban traffic against railways would 
probably take the greater portion of such traffic. 
If this view is even approximately correct, the 
wonder is that the railways have not themselves 
developed this class of traffic. Looked upon as a 
modified railway, the tramway is a step in upward 
development so far as suburban traffic is concerned. 
Compared, however, with the amount of traffic to 
be dealt with, the conclusion is inevitable that 
neither railway, nor tramway, nor any increased 
mileage of them can solve the difficulty. Our only 
hope is in the rapid extension of motor carriages. 
Within a radius of ten miles or so motor carriages 
will render their owners independent of either 
rail or tramways, their use will save time and 
money, and increase comfort to the individual, at 
the same time assisting to clear the streets and 
render them less insalubrious. Municipal autho- 
rities will not learn the lesson that stands 
clearly before their eyes; they persist in pigheaded 
wrongdoing. It took years to prove to them that 
electric lighting was possible, and now it will take 
years to prove that generating electrical energy upon 
a very small scale is not so economical as generating 
on a larger scale. The trail of scent left behind by 
the oil motor is not conducive to its adoption, but 
this can and will be mitigated. Already in the 
large towns upon the Continent motor carriages are 
plying for hire in competition with cabs, and, so 
far as can be seen, with satisfactory results. In 
London the attempt has been made to introduce 
cabs electrically driven, and failed. No one outside 
the company ever thought the vehicles introduced 
could succeed, and ‘not till someone attempts who 
really understands the problem, and works in con- 
junction with the supply companies, will it be 
If people will persist in 
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attempting to supply what is not wanted, and 
supply, too, under the worst possible conditions, 
why they must fail. To return to the subject of 
railway reform upon the southern lines, or, indeed, 
any reform connected with commercial matters. 
The people who write to the papers about what 
ought or what ought not to be, too often forget how 
commercial enterprises have grown up. "They have 
commenced by providing for the wants of the day 
and extending as requirements demanded. If, how- 
ever, civilisation progresses too fast, or if the enter- 
prises were initiated under conditions which prevent 
proportional extensions, the time comes and must 
come when they cease to provide the accommo- 
dation required, and then comes adverse criticism. 


Probably the southern lines are incapable of the 


necessary expansion so long as steam is the only 
motive power employed to adequately meet the 
requirements of to-day. The troubles, however, 
may be largely mitigated. Just as the introduction 
of motor traffic on common roads will assist to 
Increase the capacity of these roads, so the 
extensive adoption of electricity on existing 
railways for the suburban passenger traffic would 
increase their capacity and decrease many of 
the troubles which are referred to by irate 
passengers. The trains would be lighter, would 
save time in starting, stopping, and running, and 


so enable the companies to economise time during 


the busiest hours of the day, and run more closely to 
the time-tables. 
to adapt existing railway lines for both steam and 
electricity are not very great, nor would the expense 
be a stumbling-block. Years hence, when America 
or the Continent have shown the possibility of a 
duplicate service, till electricity reigns alone, no 
doubt we shall in this procrastinating land remain 
content, and then to follow the leader, though, if 
report be confirmed, we may for once be leaders 
instead of followers. It is said that the Great 
Eastern Railway, pursuing that energetic course 
which has characterised it of late years, is prepar- 
ing a scheme to be submitted to Parliament next 
session for the construction of an electric railway 
underneath the present track as far as Romford. 
We sincerely trust this report will be found to be 
correct, and congratulate the Great Eastern Rail- 
way upon its foresight and energy. 


CORRESPONDENCE. 


One man's word is no man's word, 
Justice needs that both be heard." 


ELECTROMAGNETIC INDUCTION. 


SIR, —In your issue of the 14th inst. Mr. Danton accuses 
me of having unjustly criticised his letter of the 25th ult. 
This is perhaps only natural, and I need scarcely say that 
“I too felt perhaps an equal injustice after reading his letter 
"of the 8th. 5 for himself, the gross mis- 
representation on which he apparently bases his accusa- 
tion in no way affect the main points at issue. I pointed 
out that (1) the statement which he condemned as slipshod 

-was in reality not d but a perfectly correct one ; 

(2) that tho example described by him for the purpose of 
proving his contention by reductio ad absurdum was not a 
egitimate one; and (3) that in this very SATR above 
mentioned an. E.M.F. is induced on the vertical sides of 


So far as we can see, the difficulties 
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the rectangle, in spite of his statement to the contrary. 
Should any doubt arise in Mr. Dunton's mind as to the 
existence of this E.M.F., an electrometer would be useful 
in clearing up the matter. 

In his letter of the 8th inst., your correspondent, in 
referring to myself, says: He then goes on to show that 
the statement to which I object does not imply that there 
will be a current under such conditions.” This is a groes 
mis statement of fact. What I actually did do was to point 
out that the statement to which he objected did not imply 
“that the wire connecting. the ends of the conductor 
referred to should have an equal and opposite E.M.F. 
impressed on it" So much, therefore, for the gross 
misrepresentation." : 

Mr. Dunton takes exception to a certain sentence in my 
letter on the ground that the second proposition “ contained 
in it does not follow as a logical consequence of the first." 
Nor was it in*ended that it should. While admitting that 
in this respect the sentence lends itself somewhat to mis- 
construction, I would point out that the statement of two 
propositions does not necessarily imply that the one is a 
deduction of the other. 

In spite of Mr. Dunton's views to the contrary, I still 
hold that the lines are graphical representations of the 
direction of the field. The strength of the field at any point 
is represented not by the lines, but by the number of those 
lines pasaing through unit area at that point. ö 

In conclusion, I would say that, while in no way 
doubting the excellent authority upon which Mr. Dunton 
has based his contradiction, the authority in question has 
been misapplied.— Yours, etc., F. JOHNSTON. 

Beechcroft, Holywood, co. Down, Sept. 17, 1900. 


OBITUARY. 


It is with great regret we have to record the death, on 
Wednesday morning, the 12th inst., of Mr. John Robert 
J: fferies, of the eminent firm of icultural engineers, 
Meazsre. Ransomes, Sims, and Jefferies, Limited, of Ipswich, 
in the prime of his life, being only in his sixtieth year. 


4 


Mr. Jefferies (whose portrait we have pleasure in pro- 
ducing) bad been a strong vigorous man, as well in body as 
in mind, but had been somewhat ailing for a short time 
and became suddenly worse, and on the Tuesday, the 
day preceding bis destb, had an operation performed on 
hím by his son in-law (Dr. Ward) and Dr. Herbert Brown, 
both of V dena The cause of death was appendicitis, 
Mr, Jefferies was a native of Barford, in Bedfordshire. He 
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went to Ipswich in the year 1856, as a premium apprentice 
to the Orwell Works, and so attentive and assiduous was 
he to his duties that he was taken in as a partner by the 
then firm of Ransomes, Sims, and Head. When the 
great firm was converted into a private limited company in 
the year 1884 he became one of the managing directors. 
At firet his prominent position was in the manufactory, 
but gradually, as some of the ers away, he 
assumed the control of the foreign and colonial depart- 
ments, whilst his then co-director, Mr. James Edward 
Ransome, the head of the firm, devoted his time and atten- 
tion to the home department. As is well known, there 
is perhaps no firm in the United Kingdom more eminently 
known than that of Ransomes, Sims, and Jefferies, Limited, 
and no agricultural engineer throughout her Majesty's 
Colonies was better known nor more highly respected 
and appreciated as well for his practical knowledge 
of business as for his urbanity and courteous manners 
than the late deceased gentleman. In addition to being a 
favourite with their many hundreds—aye, even thousands 
almost of employés, he was much appreciated by the 
members of. the leading engineering firms throughout the 
country, and no better proof of this could be given than 
the fact that at his funeral, which took place on Saturday, 
there were representatives of most of the leading firms of 
agricultural i o of the United Kingdom, amongst 
them being Sir Frederick Howard (of J. and F. Howard, of 
Bedford), Mr. Thomas Aveling (of Aveling and Porter, of 
Rochester), Mr. C. Barrell (of Charles Burrell and Sons, 
of Thetford), and many others. The funeral was a very 
largely attended one, there being some 50 carriages, 
and the streets through which it wended its way 
from his residence, St. Helen's Lodge, to tbe churchyard 
were densely thronged. The Orwell Works were closed 
for the day. The deceased gentleman will be much missed 
in Ipswich, for, in addition to being beloved by the 
numerous employés and the leading citizens of his adopted 
town, he was a prominent member of St. Helen's Church, 
and for many years a churchwarden. Mr. Jefferies leaves 
a widow, who is a daughter of the late Mr. Allan Ransome, 
the former head of the firm, three daughters, and one son, 
who at the present time occupies a prominent position in 
the business. Reguiescat in pace. 


ELECTRIC SUPPLY MAINS. 


We have received from the Cablemakers’ Association n 
model form of the general terms for a specification for tho 


supply of electric cables and mains, which 11 of the largest 
firms of cablemakers in this country have adopted. e 
clauses in question are to take effect from Oct. 1 of this 
year, and the firms in question ask consulting engineers to 
include them in their specifications without modification, 
if possible, We do not know if the manufacturers in 
question asked any prominent consulting engineers to 
confer with them when drawing up these clauses, but they 
are so obviously in favour of the manufacturers that they 
can hardly be accepted always without question. Thus in 
clause No. 2, which deals with the guarantee, the manu- 
facturers bind themselves not to guarantee their wares for 
more than 12 months without au annual charge is made 
for the cost of making good any defects which may arise. 
This is, of course, quite a trade matter, as certain of the 
cable manufacturers have elected to give a five years’ 
guarantee of their cables in order to obtain a large share of 
work. The third paragraph of the guarantee section, how- 
ever, reads as follows : Should the contractor be required 
under the guarantee to locate and repair xm defect which 
may occur in the cables, a charge for such work to be 
made by the contractors in all cases where there is no 
proof that the defect was caused by bad material or work- 
manship." This is absolutely absurd from the engineer's 
point of view, or, of course, we should say from the 
point of view of the local authority or electric light- 
ing company which employs the engineer. In the case 
of cables with a large sectional area and current capacity, 
the effect of a fault is, as a rule, so destructive that 
the arc formed quite mgr the evidence of the 
original cause of the fault. Hence it would be quite 
impossible for the engineer to prove in a great many cases 
that the fault was caused by bad material or workmanship, 
rather than to defects in laying the cable, etc. The onus 
of the proof should, we think, lie with the manufacturer. 
Clause 6, dealing with the suspension of the works, is 
fair, in that it makes the purchaser of the cable responsible 
for the reasonable expenses incurred due to the suspension 
of the works by the engineer, unless this suspension is due 
to any fault on the part of the cable contractor. It is not 
reasonable, as is too often done, to keep the workmen of one 
contractor on the spot when there is no chance of their 
completing the work due to either unforeseen troubles con- 
nected with the building site or to any other cause over 
which the cable contractor has no control The Clause 8, 
dealing with engineer's certificates, is worthy of support 
throughout the whole profession, eularly when it 
undertakes that the purchaser should pay the contracter 
within one month of receiving the certificate from the 
engineer that the payment is due. We do not, however, 


STANDARD SIZES OF CONDUCTORS FOR ELECTRIC SUPPLY MAINS. 
To become operative on Ootober 1, 1900. 


Nominal size of 


conduobors No. and diameter 


Resistance io standard ohms per 1,000 yards. 


Weight in lbs. per 1 000 yards. 


f strande l ee 
in square inches. M : ` Maximum Maximum allowable Minimum 
Calculated. allowable. for tinned wires, | Calculated. allowable. 

05 7/ 095 490 499 504 580 568 
05 19 / 058 488 498 503 591 580 
1 19; 082 241 249 252 1.182 1,158 
125 19/ 092 194 198 200 1,488 1.458 
15 19/101 160 163 165 1 781 1.745 
15 37/ 072 163 166 168 1.776 1 740 
2 37/ 082 125 128 129 2 303 2 957 
2⁵ 37/092 0997 102 103 2 900 2 842 
3 37 // 101 0827 0843 0852 3 494 3 424 
35 37/110 0697 0711 0715 4 145 4 062 
4 37/118 0606 0618 0621 4 772 4 677 
4 61 / 092 0805 0617 0623 4 781 4 685 
'b 61/ 101 0502 0512 0517 5 762 5 617 
6 61/110 0423 0431 0433 6.836 6 699 
6 91/ 092 0405 413 0417 7 134 6,991 
7 91 / 098 0357 0364 0368 8 094 7 932 
75 91/101 0336 0343 0346 8 597 8.425 
8 91 / 104 0317 0323 0327 9.115 8 933 
9 91/110 0283 *0989 *0290 10.200 9,996 

10 91/:118 0246 0251 "0252 11,740 11,510 

10 127 / 101 0239 "0244 0246 11,910 11,680 


In concentric cables the outer conductors will have the resistance orresponding to the areas as given above. 
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think that the contractors are justified in trying to force 
the engineer to issue the certificate within 14 days of the 

resentation of the account. It frequently happens that 14 

ys is not sufficient to properly check and investigate the 
account and the points of difference which exist between 
it and what the engineer admits that the contractor is 
entitled to. On the whole we think that the clauses will 
be useful, with the exception of the few points to which 
we bave drawn attention, and any difficulty about these, 
we think, would be avoided by consultation beforehand 
with a few of the engineers usually having control of such 
work. The table of standard cables reproduced herewith 
is issued with the clauses above mentioned. 


FIRE AT THE MANCHESTER POST OFFICE. 


About half-past one o’clock on Wednesday afternoon a 
fire broke out in the telegraph instrument room of the 
Manchester General Post Office, and before it could be got 
under had caused so much damage as to completely cut off 
all telegraphic and telephonic means of communication with 
the rest of the country. The fire was first discovered in a 
test-box, behind which were a number of wires. Suddenly 
flames were seen coming from the box, and immediately 
the whole apparatus was enveloped in flames. The wood- 
work in the room being very dry, the fire spread with 
alarming rapidity, the efforts of the clerks in the room 
to subdue it making not the least impression. Com- 
munication was thereupon made to the Manchester fire 
brigade, and within a very short space of time several 
contingents were on the scene. On their arrival, under 
Chief Officer Mr. Parker, it was found that the whole 
of the instrument-room on the top floor of the building on 
the Brown-street side was in flames, and at first sight it 
appeared absolutely hopeless to prevent the entire destruc- 
tion of the bullding. Jets, however, were promptly got to 
work, and an immense volume of water was at once poured 
on the burning mass. In the meantime the flames con- 
tinued to obtain the mastery, and in a very short time the 
portion of the room in which the outbreak was 
completely dismantled. The telegraph instruments were, 
of course, very soon destroyed, and it was not many 
minutes before the roof fell in in several places. The 
telegraph wires over the building were dislodged from their 
supports, and this, coupled with the damage occasioned to 
the instruments, had the result of completely suspending 
ra communication between Manchester and else- 
where. | 

Fortunately, although there were between 200 and 
300 operators at work ia the instrument-room when the 
outbreak was first discovered, there was not the slightest 
sign of panic manifested. Each one left his post and 
retired to another part of the building in admirable order. 
The appllances provided at the post office for dealing with 
emergencies of this character were inadequate to meet the 
demands made upon them, and had it not been for the 
timely arrival of the city brigade there can be no question 
that the whole building would have been doomed. As 
it was, the supply of water obtained from the main 
and poured upon the fire, under the direction of 
Mr. Parker, was sufficiently ample to bring the cun- 
flagration into subjection within a comparatively short 
period, and by two o'clock all immediate danger of 
any further spread was at an end. The postal autho- 
rities at once set about to devise means to remedy the 
inconvenience to which the public must necessarily be sub- 


jected in consequence of the dislocation of telegraphic com- 


munication, but for some hours everything was in a state 


of chaos, and it is impossible to say how soon 155 may 
water 


be got to work again. In addition to the supply o 
direct from the maine, it was found necessary to get one 
of the steam-engines to work, and this was the means of 
putting the finishing touch upon the efforts of the brigade 
to suppress the outbreak. 

The fire, it appears, was caused by the bursting of a spirit 
lamp which was being used by some employés of the engi- 
neering department, who were re ara the wire coils near 
the test-box. This is the point where l 


the wires entering 


the building converge, and is, accordingly , one of tbe most 
important spots in the building. Thewhole of the work of the 
office, both telegraphic and postal, was for the time e 


reduced to a state of confusion when the employés re-ente 


the lower parts of the building. Announcements were, 
therefore, made, and within a few minutes, that no messages 
could be ial ia for dispatch during the remainder of the 
day. The telephone department was also closed. Under 
ordinary circumstances, the inconvenience to the public 
would have been immense, but it will be all the greater 
just now in consequence of the pending Election, the 
arrangements in connection with which had been almost 
completed by the district superintendent. The department 
of the engineer-in-chief in London was communicated with 
at once, and it is hoped thst the assistance to be obtained 
there, as well as from the engineering departments of some 
of the other principal offices in the country, will enable the 
Manchester authorities to remedy the effects of the disaster 
in the course of a week or so. : 

The building has sustained considerable damage, the 
whole of the roof of the northern wing having been burned 
away, and it will be many weeks before it can be replaced. 
It is hardly possible to exaggerate the enormous incon- 
venience and loss which must accrue to the business com- 
munity of Manchester owing to the fire. Merchants and 
manufacturers are, for the time being, entirely cut cff from 
their customers. and from communication with their own 
mills, which are frequently situated many miles away. 

For the above account of the fire we are indebted to the 
Standard. We also learn that at 4.45 p.m. connection 
between London and the Manchester Stock Exchange was 
established. The railway Som peny put their wires at the 
disposal of the authorities. This is the second fire within 
a comparatively short period caused by a spirit lamp 
explodirg and igniting the insulaticn on telegraph con- 
ductors. The first occürred in a street box in London, 
and resulted in t inconvenience. The monetary loss, 
however, to the Post Office authorities was comparatively 
small compared to that at Manchester. It shows, however, 
that the be Sages department should look into the design 


of their spirit lamps, as they at present seem to be far 
from safe. 


THE EVOLUTION OF SWITCH GEARS FOR HIGH- 
PRESSURE ALTERNATING CORRENTS. 


BY W. E. WARRILOW. 
(Continued from page 374.) 

The switchboard introduced by Mr. Ferranti is a distinct 
departure from every other type, and it possesses such 
marked advantages in its arrangement that it is being 
almost generally adopted and replacing other gears. The 
principal features of the board have remained much the same 
as in the early types, the chief developments having takes 
place on lines of flexibility, or construction with an aim to 
standardisation. The gear is composed of four main slates 
grouted borizontally into the wall for support, and grooved 
at certain centres (according to power to be controlled— 
6in. for panels up to 600 kw., 9in. any higher power) for 
the reception of vertical slates which divide the main slabs 
into a number of cells. These slates are black enamelled, 
but the wall behind the compartments is faced with slates 
which are white enamelled. Each cell is fitted with cable 
receiver, fuse, switch, ammeter, and 'bus bar fitting, all 
these being so arran that they complete the cireuit 
without the aid of rubber cables or any connection behind 
the wall Mr. Ferranti was the first engineer to advocate 
the connection of one conductor of a high-pressure system 
to earth, and the taking of every precaution to thoroughly 
insulate the other conductor. He put his suggestion into 
practice in the construction of his switchboard by con- 
necting the outer conductor to an uninsulated bar beneath 
the gear, and carrying out all switching, etc., arrangements. 
on the inner, which was most carefully insulated, the 'bus 
bar being located at the top of the gear. 

The first complete board in this country on this principle 
was erected at Portsmouth in 1894, and the photographs 
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(Figs. 43 and 424) show two views of the gear. At the top | connected to the shell of the receiver and thence to the 
of the board, fixed on the wall, are the voltmeters, each | outer bus bar (earthed) by means of a link, the inner of 
mounted on its own converter, and underneath these are | the cable being connected to the panel above. The fuse 
the synchronising lamps. Oa the high-tension board will | panel contains contacte into which an oil-break fuse of 
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FIGs. 48 AND 684.—Main Switchboard, Portsmouth Electricity Won ks. 
aA 


be seen the inner bus bar (carried on shanks sulphured | Messrs. Foriant’s well-known type is inserted. A short- 
into porcelain insulators cemented in the wall), 'bus ba, | circuiting plug is provided for the removal of the fuse. 
fittings inis e with spring copper link, ammeter, spring | The switch is of the spring-break class, and is fitted with 
break switch, single contact fuse, and cable receiver. 0 * | 

this is the regulating table carrying rheostat, ammet 
nd field switch. The resistance wires are placed directl 


1 TE 


Fla. 44A.—FerraLt B.x-T) pe Rhe. stat, 


underneath the regulating switch and connected to the | half-cock synchronising contact. This may be seen clearly 

stops by cables. The ammeter being mounted in the centre | in the side view photograph of the board. The ammeter 

of the handwheel of the rbeostat, tho cxcitirg current | is a circular one, and is connected to the main fittings by 

could be easily seen durin f tbe operation of 1egulating the | copper rods. Parallel running of the alternatora was 

volts. The outer of the bigh-pressure concentric cable is | almost rendered necessary by the inner bus bar links, but 
E 
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a certain combination of machines and circuits could be 
| | cipal UT 


effected if desired. | 2 

Fig. 44 illustrates a stage in the development of the 
board This was erected at Hanley, and when comp: 
with the Portsmouth gear the differences will be at once 
evident. High-tension voltmeters and neat synchronisers 
are mounted on a slate above the main board, and each 
is arranged that ita supports act as terminals, the high 
pressures being fixed into insulators at the front of the 
slate, and the earth terminals screwed into a common bar 
connected to the outer ’bus bar at the bottom of the board. 
Fine fuses drawn through glass tubes fitted to a suitable 
handle connect each instrument to ite particular bar, and 
the withdrawal of the fuse makes the examination or 
removal of either voltmeter.or synchroniser a safe opera- 
tion. The ammeters, arranged to be easily removable, 
are provided with a bold open scale and large needle. In 
the fuse panel, duplicate contacte are fitted so that a spare 
fuse may be inserted or a faulty one removed without 
interruption of supply. The rheostats are constructed to 
occupy a similar width as the high-pressure panel, so that 
each may stand under its own line of apparatus. Fig. 444 
will explain the construction of this type, where it will be 
seen that ammeter and field switch are included in the 
arrangement. This form of resistance will dissipate up to 
300 watts, and the lower slate may be adjusted bs nuts to 
take up any slack in the wires. This switchboard is fitted 
with two inner bars, which can be connected together by 
an interconnector switch, so that alternators runniog in 
parallel may be separated to supply & number of circuits 
on either side of the board. | 

( To be continued. ) 
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^. MUNICIPAL TRADING. 
. BY ARTHUR PRIESTMAN. 


The following is an abstract of a long paper by Mr. A. 
Priestman, read before Section F of the British Association 
at Bradford on Monday, Sept. 11. The author commenced 
by the assertion that “the subject of municipal trading is 
ripe for discussion. Anyone acqaainted with the municipal 
work on town. councils must be aware of the difficulties 
continually arising as to how far municipal activity is to be 
allowed to enter a domain which hitherto has been regarded 
as the exclusive province of the private trader. The 
London Chamber of Commerce has recently issued a circular 
to the provincial chambers asking for information as to what 
local evidence can be obtained on these pointe, amongst 
others: (a) whether the rates ought to be put into com- 
petition with private capital; (b) whether the local authority 
ought to become traders, by providing services which are 
not of general use to the whole community ; (c) what the 
effect has been on local wage lists of the municipality 
setting a high standard of wages for the Corporation 
employés The answers to these questions are desired in 
order that a case may be prepared in the interests of 
private traders. As you are doubtless aware, a Royal 
Commission has been sitting, which is to make a report to 
the House of Commons in due course, and upon which 
future legislation will probably be based. Few: peoplo will 
find cause to quarrel with municipal trading iu water, 
electricity, and gas. What has come to be recog- 
nised by most as the rightful domain of municipal 
enterprise is so 
stop to consider the arguments for and against its con- 
tinuance. The cities and towns have risen to their 
responsibility, and have spent vast sums of money in 
obtaining the consent of Parliament to their loans after 
semi-jadicial public enquiry. The safeguards against rash 
or extravagant expenditure by these means appear to be 
most amply sufficient, and, if anything, err on the side of 
orer-caution. The men on the city councils who are 
responsible for the civic enterprises in gas, water, aid 
tramlines are in most cases the very men who have taken 
the most part in the private enterprises of the town, and 
have themselves become wealthy with the increasing local 
' prosperity, and it is hardly likely that these men (provided 

they are returned as before) will engage in too rash or 
dangerous corporate experimenta," R „ N 


a surplus, after paying interest on capit 


well established that we need not 


The author proceeded to deal with the increased muni- 
ty entailed by trading and on the back- 
wardness of the United States in municipal works. As a 
mark of the growth of municipal enterprise in this country, 
Mr. Priestman instanced the amount of debt incurred b 
the local authorities in England and Wales, which, 3 
ing to Sir Henry Fowler, was estimated in 1868 at 
860, 000, 000. In 1875 thi» debt was nearly 295, 000, O00; 
in 1885, 2178, 000, 000; and in 1898, 8262, 000, 000. He 
informs us also that the National Debt in 1898 stood at 
2658, 000, 000, and that between the years 1875 and 1898, 
whilst the National Debt was reduced 8131, 000, 000, the 
local debt during the same period increased by g 170, O00, O00. 
Bat this sum of local indebtedness includes schools, asylums, 
highways, sewerage, and other necessary expenditure which. 
cannot be classified as strictly municipal trading. Sir Henry 
Fowler classifies the local indebtedness of 265 municipal 
boroughs in England and Wales, excluding the London 
County Council, as follows: £137,000,000 for purposes 
which local authorities are bound to provide, £56,000,000 
for educational and recreative purposes, £87,500,000 for 
trading, and the remainder for advances for private improve- 
ments to be repaid. These trading purposes may be divided, 
into six principal classes: waterworks, gas, markets, tram-. 
ways, electric lighting, and piers, quays, and harbours. 
Of the 265 municipal boroughs in England and Wales, but 
excluding the London County Council, 173 manage their 
own waterworks, 87 their own gasworks, 204 their own 
markets, 28 their own tramways, and 55 their own electric 
light works. Bat what is most remarkable is that, after 
paying interest on loans and sinking fund, the margin of 
profit generally applied to the reduction of rates is only 
1 per cent. E : 
The author then treated the subject of municipal build- 
ings for the working clases, etc., and then came to the 
subject of telephones. On this head, he considered that 
the charges of the National Telephone Company for the 
use of their instruments in Bradford were ‘high, being £10 
per annum, whilst at a small town like Trondheim in. 
Norway, with 30,000 inhabitants, the subscriber pays for a 
municipal telephone £3. 10s. per year, a ri which affords 
a reserve of 
5 per cent. per year on the capital, and the insurance of 
employés against death, accident, and sickness. The Brad. 
ford Corporation surveyor had very recently estimated 
the complete cost of establishing a municipal telephone 
exchange in Bradford, based on the present number 
of subscribers on the books of the National Telephone. 
Company, at £40 per subscriber, including all build- 
ings, wires, and instruments, so that it is not 
unreasonable to conclude that the city could afford to 
supply a telephone service at no greater charge than 
Glasgow City Council is offering—viz., £5. 5s. per annum. 
per instrument, Now that the newer system is to ay the 
telephone wires underground, the streets must be inter- 
fered with by the Telephone Company, and the munici.. 
pality cannot grant powers to do this to a private company 
any more than they can grant powers to a private tramway | 
company. It was never to the public convenience that two 
authorities should have power to interfere with the streets. 
Since the fire insurance companies have formed a combina- . 
tion and fixed upon a tariff rate which to most seems a 
very heavy charge, this will force the trading public to con- 
sider wbether. this monopoly charge must not be resisted. 
The conclusion of the paper was devoted to the support of 
municipal trading in its widest sense, m 
A paper on Municipal Housing for the Overcrowded," 
by the Hon. Auberon Herbert, was then read, and the two 
papers were discussed together. For the report of the 
discussion we are indebted to the Bradford Observer : : 
Mr. E. Bond, M P., who opened the discussion, said that the 
subject dealt with in the papers was one of greab importance, and 
be really wished that the issue had been raised in a clearer form 
than had been done in the papers. What they had to consider 
was whether and to whab extent they could enlarge the sphere of 
municipal enterprise, es y in the direction of taking up 
businesses thab were ordinarily carried on by private enterpri 
for profit, He must say thab the reader of the first paper nob 
clearly drawn any definition of the functions which municipalities 
should d e, or which they might be called upon to define in 
the future, They were all agreed that a municipality should look 
looklafter the health of ite population, should see that the streets 
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were properly paved and lighted, and should exercise a large 
number of multifarious functions depending to some extent on 
local circumstances, but not in any caee for the sole purpose of 
making a profit. In these functions were included the supply 
of water, gas, and electricity, and they were all agreed that 
a municipality might well undertake businestes of that 
kind—businesses which were often carried on, no doubt, 
by private companies or individuals. The reasoos given for 
that—reasons which he thought absolutely conclusive, ab any 
tate in the case of water—were that it could be shown that by 
the manicipelity providing for the supply of water the ratepayer 
could ob ain, without any loss, a supply as and as abundant 
as he could obtain by private enterprise, and, farther, that a muni’ 
cipality could do this work with almost perfect safety, as ib was 
inconoeivable that they could ever the stage when they 
could do without water as a prime necessity of life. Therefore, 
the municipality in that matter might be pretty sure that ib would 
not become involved in financial disaster. was rather more 
doubtful with regard to gas and electricity, because it was not 
beyond the beunda of probability that eome new illuminant might 
be discovered that would entirely replace gas and even electricity, 
In such a case, a municipality might find itself in a difficult 
ment, and as the members of the corporation were only 

uman and were actuated by similar motive to other human beings, 

they might hesitate before giving their sanction or encouragementto 
introduction of anything new that was likely to endanger the capital 
invested by the municipality in its gas and electricity. He admitted 
that municipal gas undertakings bad, on the whole, turned out 
well, though therejwas always the trouble of their being obliged to 
differentiate between their customers—of their having to decide 
whether they would tapp Pg pee men with gas dt a cheaper 
rate, or whether they would devote their energies to bringing the 
at the cheapest rate to the door of the poorer ratepayers. Bat 

b seemed to him that the question of profit was in most cases an 
all-important ‘consideration. Mr. Priestman had pointed oub 
that in the case of Bradford the gas enterprise had been making a 
large profit that had gone to the relief of the rates, but be was 
steggered to find that, owing to the increase in the price of coal, 
the profit this year would be converted into a deficiency. This 
showed the risks in which a municipality became involved when 
they embarked ín these trading industries, One of the gravest 


questions arising oud of municipal trading was the question of 


large numbers Kf ratepayers being in the smpioy mess of the 
municipality. A councillot might represent a district where 
the council's employés formed a large part of the elec. 
torate, aud the interests of these employée might ab any 
time be in conflict) with the interests of the ratepayers 
ab large. The result would be that there would be a stron 

inducement to a councillor to favour ths intereste of the employ 

ab the expense of the ratepayers. Ia that way the door was 
opened to municipal corruption, The whole idea seemed to be 
thab persons who otherwise had no special knowledge of the kind 
of business entered upon were perfectly capable of undertaking 
the control of any business simply because they were callei a 
municipal corporation. Mr. Priestman seemed to see no limit 
to the kinds of trading into which the mane pay ought to 
enter ; anything thad seemed to offer the probability of a profit 
should be grasped at. He expressed the opinion thab every 
reason that rendered tbe municipalisation of the water supply 
desirable applied equally to the milk supply, but he (the 
speaker) did nob agree with this at all. Even if it should 
be admitted that milk were a prime necessity—though it 
was nob so to the same extent as water—yet the organisation 
of a milk supply was a far more complicated and difficult 
thing than that of a water supply, and involved .an element 
of uncerteinty that should not be undertaken by a muni. 
cipality. Another objection to the further extension of municipal 
trading was the immense amount of work which was thrown upon 
the members of the corporation. In the care of the London County 
Council. of which he was a member, it was already found that the 
mass of work was so great that only a very small part of it could 
be properly understood by any one member. The result was that 
they had to rely more and more upon the paid servants of the 
Council, and though they might be on the whole well served —as 
he believed they were—by their staff, there was always the 
danger of the work getting into the hands of men who were either 
incompetent or who would yield to the temptetion to corrupt 
influences. As illustrating the way in which a municipality failed 
to carry out ite trading schemes successfully, he instanced the 
attempt of the London County Council to provide for the housing 
of the poorer olasses—the people that were dispossessed by the 
destruction of insanitery ropkeries and slams, The London County 
Council had found it impossible to provide the kind of dwellings 
required by this class of the people except ab a great cost to the 
ratepayers, which it did nob feel justified in incurring. For these 
reasons he thought they should be desperately on their guard 
against extending the system of municipal trading. So far from 
sharing Mr. Priestman's view that the health, wealth, and well - 
being of the community would be advanced by the extension of 
municipal enterprise, he was of a directly opposite opinion. He 
believed the municipalities would find themselves in a financial 
muddle if they went much farther on these trading lines. There 
was no reason to believe that articles of general consumption could 
be supplied cheaper, better, or more suitable by the municipalities 
than they could be supplied by private enterprise. If an article 
supplied by private traders was unsuiteble or unsatiefactory, the 
purchaser could go elsewhere, but if the municipality possessed a 
monopoly there was no inducemenb to supply the or most 
suitable article, while the ra would in the position that 
he must take the article su or go without. = - - 


Powers Bill in the last session. 


Pref. Silvanus Thompsem said that in taking part in tho 
discussion he would confine himself to one small corner of the 
subject raised, and that was as to the bearing of the electricity 
due on municipal trading. He would, however, just say that 

r. Priestman's suggestion was thab ho limit ought to be put 
upon the growth of municipal trading or to the development of- 
collective 9 But he might be permitted to point oub 
that there must be some limit, and he believed that even as 
regarded trgmways and lighting the extent of municipal effort 
musb be limited. With respect to electricity, he was glad to learn 
that Bradford was almost the first in the field in electrical light- 
ing. They were excellently advised also when they proposed to 
supply electrical power cheaply to their customere. Again, he 
thought they were equally well advised when they determined do 
take over the tramways and to work them by electricity. Bat he 
would observe that when they did so they were bound to con- 
sider not only the needs of their own town, but the needs 
also of the districts outside that desired improved com- 
munications. They should bear in mind bhad their tramway 
system would be of far greater advantage if it were part of a 
network of tramways covering a large district, as had been done 
im many instances in America, where there were electric trams 
extending continuously for 20 or 30 miles. In Bradford they 
found themselves in jon of horse tramways with a narrow 
gauge. Why, when they had to relay these lines, did nob 
TV in the rest of York- 
shire? ey would have to pay the penalty for that municipal 
m ent on that point in the future. In five, ten, or 
fifteen years they would have to take up their lines and relay them 
of the ssme gauge as the other Yor lines. He understood 
that the reason the gauge was not altered was that the committee 
sought to save the cost of a few old tramoars which could be run 
until the electric ones were ready. There was now coming before 
them the far er question of the supply of electrical power to 
mills and factories, to large consumers as well as small consumers. 
To do this they would have to have central stations that would 
supply elec iy on a large scale, for 30,000 h.p., 40,000 h. p., or 
50,000 h p. was likely to be required. If they had a large central 
station they would be able to send out eleotricity at a far cheaper 
rate than if they oonfined their attention to the same area as 
for gas or electric lighting. It would be just as if a London 
vestry proposed to supply gas or water instead of allowing 
the County Council to provide ib for the whole area. 
the case of the supply of electricity on a large scale they muet 
have, not the mun 5. % as an area, but the county or a large 
section of the county. the municipality did not provide for 
this, so much the worse for the municipality in the long run. As 
an illustration of this he referred to the fate of the oashire 
That scheme, he said, was well 
thought out, and proposed the establishment of large centres 
whenoe they could carry electric cables through large districte. 
But certein bodies objected to the powers sought for, such as the 
power to interfere with the streets and roads, and other autho- 
rities objected that they themselves 5 the powers to 
supply electricity, But the scheme pro would nob have inter- 
fered with any of the righte of those authorities; the proposal was to 
supply electricity in bulk to the authorities and to others whoalread y 
possessed the power to distribute it. To geb to these people ib 
was necessary to pass through other areas that did nob require the 
supply, but that ought not to have led these intermediate autho. 
rities to place themselves in antagonism to the scheme which p 
posed to bb ly other persons beyond who did need it, In thè 
case of Bradford were there not urban districts beyond ite borders 
who bad as much right to a cheap supply of electricity as bad 
Bradford iteelf? Why, then, should not Bradford be prepared to 
oo operate with other places in establishing these great central 
stations! Another point wae that the circumstances of different 
towns and industries varied. In Bradford they had one chief 
industry, and the various manufactories requiring power 
began and ceased work at the same time. The conse- 
quence was that the demand for electricity was restricted to 
only a portion of the day, and they required a large amount 
of costly machinery which would necessarily stand idle for the 
greater of ite time. Bub if they bad areas of supply coverir 
various industries, in which the times of working overlapped eat 
other, they would be able to work with a comparatively smaller 
plant, which would run almost continuously, the out.-turn of 
power would be more regular and scans oe cheaper. He, 
therefore, asked that the question of electrical power should nob 
be regarded as d aah orn or local question, bab as a far 
question that involved the prosperity of the whole of Yorkshire. 


Ocher speakers followed on the general question, and 
we am that we have not space to reproduce their 
remarks. 


Tariffe Remitted.—It is interesting to note that, in 
view of the electric lighting of. Georgetown and New 
Amsterdam, in British Guiana, the tariff which has: 
up till recently been imposed ‘upon electrical: machinery 
has been removed. Telegraph supplies and tramway 
material have also been added to the free list. The 
information is very pleasing, as it not only shows that 
great efforts are being made in British Guiana to keep u 
to date, but also that the Colonial authorities look Pith 
favour on these efforts. 
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QUESTIONS AND ANSWERS. light pointer with an ink pen at its end is fitted to the 


frame carrying the small magnets, the Jatter being free to 
move in the centres of the coils, the Den, of course, moving 
over a graduated paper slip on the clockwork drum. The 
automatic switch consists of the horseshoe magnet, H M, 
having a circular core iron dipping into the coil, S, the 
height above the coil being adjasted by the milled nut at 
the top. Below the poles of H M is pivoted an iron keeper, 
P K, which is pulled up by the magnet when the coil, S, 
is ene , thus lifting the small catch, T. The switch 
proper is shown closed in the sketch for the eake of 
clearness, but in its normal position it is lifted by hand 
shillings for every other answer we print. The answers | vertically, until the rib, W, cast on the inside of the switch 
to any question should be sent within 10 days after the | arm engages the catcb, T, when it is held securely in that 
uestion has appeared. We would call the attention of | position. 
ose sending in answers to the fact that the neatness of 
any sketches (which must be ink) sent in is considered 
when marking the relative values of these answers. All: 
formule must be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter should be written on one side only. 
of the paper. Questions may be sent at any time. | 


QUESTIONS. 

509. Explain, with sketches, all the connections of a balancer- 
booster on the three-wire direct-current system where the 
booster is used for battery charging.—F. H. P. 

510. Describe a method of determining the current (with a 
oertain temperature rise, say, 100deg F.) which can be 
carried by high-resistance wires, such as pletinoid, reosténe, - 
tinned iron wire, etc., when used for resistance coils, and 

. when their specific resistance is not known.—F. W. B. 


ANSWERS. 


Question No. 303.—Explain the use and working of the Kelvin 
earth-current recorder, with automatic short-cirouiting 
switch. Give diagram of connections. | 


Best Answer to No. 303 (awarded 10s.).—A general view 
of a Kelvin earth-current recorder, with automatic short- 


[N.B.—Will the gentlemen who sent in questions 
Nos. 504 and 305 kindly forward their names and 
addresses, as they cannot be traced! Their initials are 
“F. H.“ and “ A, S.“ — ED. E. F.]. 


Under this heading we insert questions and answers 
of a practical character relating to central- station work, 
tramway work, or construction work; and for each suit 
able question offer one shilling, and for the best solution 
pe any question we offer ten shillings, We also give 
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A diagram of the connections at the back of the instru- 
ment is given in Fig. 2, where Am C represents the ammeter 
coils, S the actuating coil, Sh C the short-circuiting switch 
contacts, and Sc R a special series resistance supplied with 
the instrument to carry about 15 to 20 amperes. The con- 
nections are represented for the earthing of the neutral wire 
of a three-wire system at the station end through the 
instrument. The action of the instrument should now be 
quite clear. Thus, supposing the magnet, H M, to have been 
so adjusted that when five amperes passes through the coil, 
S, it becomes sufficiently magnetised to raise the keeper, 
P K, until it lifts the cateb, T, and so leaves the switch, 
Sh S, to fall of its own weight, thus bridging the contacte, 
Sh C (Fig. 2), the instrument then being cut out, and the 
resistance, Sc R, put to earth through the fuse, F. 

To use the instrument to the best advantage, a three-way 
switch might be inserted between the fuse, F, and the 
source of supply, so that by moving the switch, say, to 
No. 1 contact, the instrument is coupled to the neutral 
wire, No. 2 to negative main, and No. 3 to positive, the 
contacts being so set out that they cannot be bridged ; 
or, better still perhaps, a set of three plug sockets to 
receive the plug connected to fuse, F. By means of this 
method of connecting, the insulation resistance of the 
whole network may be taken roughly each day and notes 
made, so that the gradual development of a slight 
fault to earth may be watched ; also by marking the scale 
for a positive or negative deflection, the faulty main may 
be detected. The above may be calculated from the 


formula F = ia g, where F= insulation resistance 


of tbe whole network ; V, the working pressure between 
the two mains from which deflections are taken ; d! and d? 
deflections obtained from, say, middle wire and earth and 
one of the outers; g=resistance of testing ammeter and 
its auxiliary resistance. The expression (di- d?) being dhe 
algebraical difference between the two resdings, they must, 
that is to say, be added together if the deflections are to 
o te sides of the zero. For a fuller deseription of the 
above and similar methods see Raphasi's “Localisation of 
Faults in Mains,”—A. H. | 


I 


m 
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circuiting switch, is given in Fig. 1. The recording ampere- 
meter, R Am, consists of a pair of coils, Am O, fixed in the 
braekot shown, and a series of small magnets attached to a 
pivoted aluminium frame not shown in the sketch. A. 
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: Answer to No. 303 (awarded 5s).—Tho Kelvin! earth- 
current recorder is a simple recording ammeter constructed 
‘on the principle of the Thompson galvanometer -with an 
‘gatatic pair of needles, each being surrounded with its own | 
€oil, which are wound so as to be traversed by the current. 

in opposite directions; these coils are built up of copper: 
tape. For recording, the usual clock indicating arrange- 
ment being attached to the instrument, one terminal of this 
‘ammeter is put in contact:with the wire to be earthed ; 
the other terminal is connected through the electro- 
magnetic releasing arrangement of the short-circuiting 


< ~y 


roughly illustrates this method of fixing, which is very 
simple and efficient. 
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switch to earth. The short-circuiting lever, which consists 
of an ordinary knife-edge. switch, is held out of action by 
a catch ched to the‘ armature of the electromagnet, 
round the coil of which passes the current going to earth. 


The iron core of tbis electromagnet is so adjusted that when ; 


the maximum current allowable passes to earth the armature 
is attracted, thus raising the catch releasing the switch 
arm, which falls by its own weight into the contact-pieces, 
and thus complete the circuit through the switch arm 


without orth. Farther, there is an arrangement on the 
arm by which the terminals of the coil of the electro- 


magnet, and therefore the recording ammeter, become 
short-circuited just before the switch makes contact with 
the two terminals of the wire that was previously earthed. 
A diagram of the connections is shown in the accompanying 
illustration.— J. C. B. 


Question No. 504. —What are the best and most useful forms 
of earth-plates used for lightning arresters ? 


Best Answer to No. 304 (awarded 103.).— The entire 


benefit to be gained by the use of lightning arresters may 


easily be neutralised by disregarding the importance of 
providing a good earth connection, so that too great atress 
cannot be laid upon the absolute necessity of making an 
efficient connection to eartb. How this may be most easily 
and effectively accomplished will depend upon the nature 
of the soil at the point at which the arrester has to be 
earthed. The most desirable place for fixing an earth-plate 
is in a rich, damp soil, and although this dampness is 
essential for an efficient connection, the error is sometimes 
made of thinking that too much water cannot be present, 
and advantage taken of the close proximity of a pool 
or stream to totally submerge the plate in water. This 
is a great mistake, as in reality only a very poor earth 
contact is made, owing to the high resistance of water. 
We may also include clay, rock, gravel, sand, and dry 
earth as being unsuitable substances in which to bury our 
earth-plate. 

The following remarks as to size and method of fixing 
and connecting an earth-plate may be taken as applying 
to average cases, although the dimensions are only approxi- 
mate, and may be often deviated from to suit special 
requirements; for instance, it may be necessary to bank a 
large number of arresters together and connect them all to 
one plato, in which case this must naturally be increased in 
size. The plate should be made of 16 B.W.G. copper, and 
be approximately 3ft. square and be well tinned. A hole 
about 4ſt. square should be dug in the ground until 
permanently damp earth is reached; the bottom of the hole 
should then be covered to a depth of 2ft. with small 
crushed ‘coke or charcoal and the earth-plate placed on top 
of this, and then a further layer of 2ft. of coke, the hole 
being finally filled in with earth, running water being used 
to settle. Where it is impossible to find dampness, water 
should be provided by means of a galvanised iron pipe. 
The connection from the arrester to the plate should be as 
short and direct as possible, be made of copper, and well 
soldered all across the plate. The accompanying sketch 


plate.—A. G. M. 
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In casos of transmission of power schemes in which 
barbed wire is stretched from pole to pole above the trans- 
mission wires and the poles then earthed, a good connection 
may be made by burying a galvanised iron plate about 3ft. 
equare at a pons as near to the pole as the nature of the 
earth will allow, the plate and pole being connected by 
means of barbed wire well soldered to each.—F. A. 


Answer to No. 504 (awarded 6s.).—There are several 
forms of earth-plates in use with lightning conductors ; 
the most general is a flat copper plate, having an area of 
about four square feet. This plate is buried in coke, the 


coke being about 11t. below, 1ft. round edge, and 2ft. above 
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the plato. The other forms of plate, which, however, are 
not in such general use as might be wished, consist of a 
copper spiral and a copper cylinder. They are buried in 
coke, and the object they seek to obtain is the tapping of a 
larger area of earth and the provision of a larger contact 
surface. Tho spiral consists of Zin. by jin. copper, and the 


To LIGHTNING 
RRESTER 


70 LIGHTNING 
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largest diameter is about 4ít., the height of the coil being 
also not less than 4ft. Tho cylinder, besides aiming at a 
large contact area, also aims at keeping the coke moist, and 
in such a state that its conductivity is increased. Either 
of these two forms are preferable to the ordinary flat 
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Answer to No. 304 (awarded 55).—A thoroughly good 
earth is really a geological question, and for a building of 
great importance a specialist on the subject should be con- 
sulted. Gas and water pipes should not be used for the 
purpose, as in dry weather these afford very poor earth 
connections. The best and most useful form of earth con- 
nections consists of a large plate of copper buried in the 
earth, surrounded with coke, cinders, or carbon, by which 
the surface of the plate is greatly increased, and a much 
moro intimate contact with the surrounding earth is also 
made on account of the good conducting properties. 
of the carbonaceous mass. The whole is afterwards 
saturated with water, thus increasing still further the 
surface and contact. Further, the copper plate becomes 
coated with a layer of sulphide by the chemical action, and 
is thus protected from any further corrosive action of the: 
damp earth. In places where there is a watercourse, such as 
streams or rivers of sufficient sizo to be nover dry in times: 
of drought, or if Jakes or large ponds be near the con-: 
ductor, it is sometimes thought sufficient to place it in 
constant contact with the water; but there is always the 
liability of the metal corroding at the point of the liquid 
surface, and becoming eaten through, thus breaking the 
earth connection.—J. C. B. | 


LUTON ELECTRICITY WORKS. 


Last week saw the laying of the foundation-stone of the new 
electric light works and high n" depót by Councillor Wilkinson, 
chairman of the Electric Light Committee. The stone bore 
an appropriate inscription setting forth that it was leid by 
Councillor Wilkinson, chairman of the Electric Light Com- 
mittee. The names of the committee and the Council ; Mr. 
A. J. L. Evans, architect ; Mr. A. T. Snell, electrical engineer ; 
and the builders were also added. The Mayor (Alderman 
Hucklesby), wearing his gold chain and robe of office, Mr. T. G. 
Ashton, M.P., Mr. G. Elliott, aldermen and councillors of the 
Oorporation, representatives of various public bodies, and the 
borough officials attended. A luncheon followed, at which the 
usual toasts were proposed and duly honoured. We are indebted 
to the Luton Times and Bedfordshire Advertiser for the following 
description of the works. 

The buildings have a frontage of 122ft. 6in. to St. Mary's- 
road, and a depth of 64ft., and are set back from the line of street 
20ft. The block comprises—on the ground flor, accumulator- 
room, engine-room, boiler-house, pump-room, coal bunkers and 
workshop, engineer's office on first floor, and meter stores, etc., 
on the second. The front elevation to St. Mary's-road is 
faced with hest Luton grey bricks, having panels formed with 
pilasters of Ibstock, red facings, and moulded bases, the 
cappings, reckings, and strings being formed with moulded 
Bath stone. The main entrance into the hall is built with red 
terra-cotta, having jambs and arch moulded and deeply recessed, 
also moulded and empanelled spandrils filled in with medallions. 
The same description applies also to the main entrance into the 
boiler-house, excepting that the words Fiat Lux are added 
in the spandril panels. Above the entrance a terra-cotta panel 
embraces almost the whole length of the building, and on this 
is worked Borough of Luton Electric Lighting Station." The 
parapets are surmounted by Bath stone copings with richly- 
worked pinnacles at feet and apices of the gables. Between 
the two main gables is placed a large stone panel surmounted 
by a Grecian double shell hood. On the panel is emblazoned 
the representation of the borough arms in full relief. The 
front entrance hall is 8ft. 6in. wide by 16ft. in depth, and 
floored with pitch-pine wood blocks laid to special design. The 
walls have a dado of glazed tiles, also of special design. To 
the left is the drawing office, 20ft. by 16ft., with a floor of 
similar construction. Communicating with this is the workshop, 
fitted up with benches, etc.; this room is 20ft. by 16ft., and 
floored with 5 paving. 

Leaving the workshop, one enters the aooumulator-room, 
53ft. 6in. by 20ft., with its acid-proof floor laid to gradients, 
and with channels for quick cleansing. This room is well 
ventilated by lead-covered louvre frames. The engine-room is 
next to and communicating with the accumulator-room. Its 
size is 50ft. by 46ft., and will contain three high-speed engines, 
each of 1,551 h.p., and dynamos, each 85 kw., with space for 
future extensions. Here will also be the condensing plant 
and superheater and steam 42-kw. balancing set with 16-kw. 
charging dynamo, together with an excellent switchboard and 

ting pads and stand. The machinery is to be of the most 
modern type, and supplied by the best makers. The walls of 
this room are lined with best white pe bricks up to about 
17ft. in height, and it has a dado of a darker colour of same 
material, and recessed, having moulded arches over the panels 


thus formed. The 5 moulded cappings, eee and 
bases. The travelling crane is carried on corbels of glazed bricks 
running the full length of the reom, to which are secured steel 
runners. This crane hasa travelling capacity of six tons, ordinary 
load. Below the floor levers Is a perfect network of pipe and cable 
trenches covered with iron plates. A clerestory is formed above 
the line of arcading, giving the north light, which is so desirable 
in a room of this kind. skylight running the full length of 
the room is provided, and this performs the additional office of 
a ventilator. The height from floor to eaves is 22ft. 

The boiler-house is bOft. by 63ft., and communicates with the 
engine-house and front entrance hall. It also has a separate 
entrance in front elevation. Two Lancashire boilers and super- 
heaters, each SOft. by 8ft., are being placed therein, with 
economiser. All have special settings of new and approved 
i The floor will consist of concrete with granolithic 

The height from floor to plate is 18ft. The 
main flue of the boilers is kept at the upper end to allow 
for any future extension without disturbing the present 
structure. There is, however, a s reserved for another 
boiler of similar capacity to those already described, to be filled 
when occasion should arise. Adjoining the boiler-house is the 
pump-room, 16ft. by 10ft., which draws the supply of water 
for the boilers. Over this room is placed the large tank of 
6,000 gallons capacity, with cooling tower and access ladder, in 
all weighing about 30 tons. Immediately communicating with 
the boiler-house are the coal bunkers, which are so arranged 
that they can have the ooal discharged from ordinary wagons 
direct, or, if occasion should require, from & siding off the 
railway which might aventually: Do constructed. echanical 
stoking could also be applied. The wall of the boiler-house 
over the large opening into the coal bunkers is carried an 
English steel riveted girder, 52ft. long. The material for 
flooring the pump-room and coal bunkers is precisely the same 
as used in the boiler-house. The coal bunkers are entered from 
without by large sliding doors. 

The first floor, on which is the chief engineer's office, is 
reached from the entrance hall by a fire-resisting staircase and 
landings, having ornamental wrought-iron balusters and richly- 
moulded mahogany handrail and newel. The latter will be 
surmounted by a beautifully designed electric lamp. . This office 
is over the drawing office, and is of the same dimensions, being 
ventilated, lighted, and heated in a similar manner to the room 
below. The cornices and enrichments will be of special design. 
This room communicates with a balcony 5 part of 
the engine-room, and commands a complete view of everything 
therein. The second floor, on which are the meter stores, is 
reached by the continuation of the fire-resisting staircase 
already described. The buildings are covered with best 
brindled Broseley tiles on specially designed roof principals, 
all made of best English steel. A lantern running the full 
length of the building is constructed in the roof of the boiler- 
house, having glazed roof, and louvres at the sides for ventila- 
tion. The height from the boiler-house floor to this ridge is 
about 40ft. 

The chimney shaft, which stands in the angle formed by the 
boiler-house and pump-room, but at the same time wholly 
detached from the main walls, runs to a height of 120ft. above 
ground level, and weighs about 75 tons ; it stands on a bed of 
solid concrete 25ft. by 16ft. thick. Considerable difficulty was 
experienced in the process of excavating for the chimney bed, 
owing to the soft nature of the soil, which necessitated close 
piles being driven right through to the solid bottom. A good 
foundation was found at a depth of 25ft. below the surface. 
The shaft is built to a batter of 1 in 40 with Luton bricks, 
and lined with firebricks to half its height, with an intervening 
cavity of 2jin. inside. The whole is built in English bond, 
and gs a of resisting a wind pressure of 42lb. to the square 
foot. The draught is equal to shout 2,000 h.p., which can be 
considerably increased by forced draught. The shaft is sur- 
mounted by moulded necking und corbelled cornices in selected 
Ibstock bricks, and covered with a cast-iron cap, in sections, 
bolted together, and weighing 24 tons. The chimney com- 
mences with a square base, and at a height of 26ft. an octagon 
is formed with broaches at angles of bed. The octagonal form 
continues to the summit. 

At the lower end of the site a cooling pond is to be con- 
structed, and the water from the Lea is to be used for 
condensing purposes. A few yards away to the north of this 
pond a well is to be sunk. This well will provide a constant 
supply of water for the boilers, which is pumped from here to 
the tank before mentioned over the pump-room. The position 
of the buildings is so arranged as to admit of very large 
extensions for the future. A road 36ft. wide is to be formed 
at the south side of the building, allowing room for carts and 
trucks, should a siding be constructed. The whole of the 
foundations, engine and boller beds, eto., drainage and road- 
making, will be executed by the Corporation workmen, at an 
estimated cost of £1,400. The builders are Messrs. Neville 
Bros., Luton, whose contract amounts to £4,881. 

The buildings were designed and will be carried out by the 
borough engineer (Mr. A. J. L. Evans); the whole of the 


„ 


424 THE ELECTRICAL ENGINEER, SEPTEMBER 21, 1900. 
„ wi m and West Kirby.—The Urban Districb Council 
ride oe i Dr: ME eee een ee, invite fodere for wiring prenia ; Tenders by Ocb. 4. Details 
: ° in our advertisement columns. 
Philippopolis (Bulgaria).—The Town Council invite tenders for 
erection and working of electric lighting and working of tramways. 
A HIGH-VOLTAGE WALL PLUG. Tenders by Nov. 4 (concession). 
ente ble f dee, Lighting Commit of the Vester 
The change from low-voltage to high-voltage supply has | p... c Dy cue as 
instigated the ee to . attention to Details in our advertisement columns, 


accessories suitable for the thus increased voltage, and we have 
before us a new wall plug, manufactured by the International 
Electric Company, of 55, Redcross-street, Barbican, London, 
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E. O., for which it is claimed that as far as insulation is con- 
cerned it will answer even the most stringent stipulations of 
oentral-station engineers. With this plug arcing, or short- 
circuiting is stated to be an oT Reine as all the current- 
ai ip parts are deeply embedded in china, and surrounded 
by e same material, no metal parts vp; &t the back of the 
china base. The plug itself is provided with a patent porcelain 
cord grip, and from the point of view of safety the article seems 
to f all that is claimed by the manufacturers. The plug, of 
which we give illustrations, is exceedingly cheap, being sold at 
only 158. per dozen. We are informed that central-station 


i 
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engineers and others who are interested can obtain samples free 
of charge on sending a post-card to the firm. 
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CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Roohdale.—Tenders for the supply and fixing of a lifo at the 
infirmary, to be worked by electricity, will probably be advertised 
shortly. 

Hampstead.—The Veetry invite tenders for various plant for 
eri central station, Lithos-road, Finchley road. Tenders by 

pb. 27. p 

Piatra Neamtz (Roumania).—The Municipality invite tenders 
for the MM of the town by electricity for 30 years by Nov. 2 


Birkenhead.—The Corporation invite tenders for the supply, 
delivery, and laying of feeder mains, etc. Tenders by Oct. 2, 
Details in our advertisement columns, 


Manchester.—The Tramways Committee invite tenders for the 
supply of cast-irpn bases for tramway polee. Tenders by Oct. 1. 
Deteils in our advertisement columns. 

Santiago. —Offers are invited for the laying down and working 
of a telephone syetem in Santiago de Compostela, in the province 
of Coruna, Spain. Tenders by Oct. 19. 

Azuaga.—Offers are requested by the sae arid of this town, 
in the province of Badajoz, Spain, for the installation and working 
of the electric light for 20 years. Tenders by Oct. 11. 


Melton (Suffolk).—The Visiting Committee of the Suffolk 
County Lunatic Asylum invite tenders for wiring and fittings. 
Tenders by Ocb. 5. Details in our advertisement columns. 


Fuenteovejuna.—O!fers are requested by the Municipality of 
this town, in the province of Cordoba, Spain, for the installation 
and working of the electric light for 20 years. "Tenders by Oct. 9. 


Manchester.—The Directors of the Lancashire and Yorkshire 
Railway Company invite tenders for the supply of various stores. 
Tenders by 10 a.m. on Ocb. 8. Particulars in oar advertisement 
columns. 

Iiford.—The Urban District Council invite tenders for meters 
direct-current) and cut-oute. ar ceo may be obteined from 

r. J. W. Benton, clerk, Council Offices, Cranbrook-road, Ilford. 
Tenders by Oct. 8. 


Horton (Surrey).—The Asylums Committee of the London 
Jounty Council invite tenders for the installation of boilers, 
engines, dynamos, etc, ab the Horton Estate, Epeom, Surrey. 
Tenders by Sept. 22. 

Whitehaven.—The Water and Lighting Commibtee of the Cor- 
poration invite tenders for the supply and erection of a switchboard 
ad their electric lighting station. Tenders by Oot. 13. Details in 
our advertisement columns. 

Falham.—The Vestry invite tenders for the supply and erection 
of plant for unloading and storing coal at their electric lighting 
works, Townmead. Fulham. Tenders by Sept. 25. i 
in our advertisement columns. 


Wigan.—The Corporation invite tenders for steel poles, section 
pillars, flexible bonds, trolley wire, overhead construction mate- 
rial, bracket arms, and castings. Tenders by 25th inst. Details 
in our advertisement columns. 


HulL—The Electric Lighting Committee invite tenders for 
steam and water pipes, feed pump, water softener, etc., at their 
Sculcoates-lane generating station. Tenders by Sept. 27. Full 
details in our advertisement columns. 


Aberdeen.—The Tramways Committee invite tenders for the 
manufacture and supply of 25 electrical tramcars, and equipments 
for six horse cars, about to be converted. Tenders by Oct. 17. 
Details in our advertisement columns. 


Dublin.—The Corporation invite tenders for electric motors 
and pumps for Ringsend drainage works. Specifications may be 
obtained ab the office of the consulting engineer, Mr. Chatterton, 
6, The Sanctuary, Weetminster. Tenders by Oot. 3. 


Tunbridge Wells.—The Corporation invite tenders for erection 
of an ootagonal brick chimney shaft, 180ft. in height, at bheir 
central electric light atation, adjoining 8. E. and C. Railway 
goods station, Tunbridge Wells. Tenders by Sept. 24. 


Bradford. —The Corporation invite tenders for the construction 
and delivery of an engine and dynamo, aleo switchboard apparatus, 
ete., for their destructor works, Southfield-lane, Bradford. Ten- 
ders by Oct. 9, Particulars in our advertisement columns. 


Limerick. —The Town Council invite tenders for erection and 
completion of an electric generating station building at Frederick- 
street, Limerick. Drawings and specification may be seen ab the 
office of Mr. J. J. Peacocke, B.E., city surveyor, Town Hall, 
Limerick. Tenders by Oct. 4. | 

Walthamstow.—The Council invite tenders for the supply, 
couver, and erection of electric lighting plant and apparatue, 
consisting of gas plant, gas engines, dynamos, switchboard, 
booster, balancer, and measuring instruments. Tenders by 
Sept. 25. Details in our advertisement columns. 


Bray.—The Urban District Council invite tenders for supplies 
required at their electric light works for 12 months, including 
cables, carbons, house wires, switches, lampholders, incandescent 
ampe, etc. Particulars may be obtained from Mr. P. MacDonnell, 
clerk of the Council, Town Hall. Tenders by Oct. 4. 


Eastbeurne.—The Corporation invite tenders for the supply 
and erection of a water-tube boiler, with fittings, feed pump, etc., 
& 400-kw. steam alternator, with exciter (vertical enc bigh- 
speed engine), and main switchboard and connections. Tenders 
by Oot. 4. Particulars appear in our advertisement columne. 


Sheffield.—The Corporation invite tenders for specification 
No. 3 (a) two two-phase steam alternators and exciters, 600 kw. 
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each ; (b) alteration of present single-phase plant to two-phase. 
Specifications can be obtained from Mr. S. E. Fedden, chief 
5 and manager, Commercial - street, Sheffield. Tenders by 


Devonport.—The Corporation invite tenders for supply and 
erection of (Part 1) two vertical engines; (2) two 300 kw. gene. 
rators, balancer, battery, booster, and motor ; (3) switchboard for 
electric lighting and traction; storage battery and travelling 
crane (10 ton). Tenders by Sept, 26. Details in our advertisement 
columns, : 

Dundee.—The Dundee Gas Commissioners invite tenders for : 
(1) overhead travelling crane ; (2) economiser ; to be supplied and 
erected at theelectric lighting station; Dundee. Specifications, 
plans, and forms of tender may be had on application to Mr. 
Walter H. Tittensor, sy electrical engineer, Dunhope-crescent- 
road, Dandee. Tenders by 26th insb. 

London, 8. W.— The London County Council invite tenders for 
the supply within 12 weeks of the order being given of the mains 
required in connection with the electric light installation for the 
Victoria embankment and Wesbminster Bridge. Particulars may 
be obtained ab the Engineer's Department, County Hall, Spring- 
gardens, S. W. Tenders by 24th inst. 

Hrighton.—The Council invite tenders for the supply and 
delivery of 2 000 tons of steel girder tramrails, 78 tons of steel 
fishplates, 90 tons of steel joists. Specifications and form of 
tender and all necessary information may be obtained on applica- 
tion ab the office of Mr. Thos. B. Holliday, tramways engineer, 
Town Hall, Brighton. Tenders by Oot. 1. : 


Aberdeen. — The Electric Lighting Committee invite tenders for 


supply of (1) two 200-kw. direct-ooupled continuous-currenb gene- 


rators and one 120-kw. balancing seb; (2) one 490-kw. direct. 
coupled continuous-current generator. Specification and form of 
tender can be obtained from Mr, J. Alex. Bell, city electrical 
engineer, Cotton-sbreet, Aberdeen. Tenders by Sept. 29. 

Dublin.—The Electric Lighting Committee of the Corporation 
invite tenders for the supply and laying of electricity supply 
mains and accessories. Specifications and form of tender may be 
inspected at the office of the city engineer, Mr. Spencer Harty, 
M LC. E., City Hall, Dublin, and a the offices of Mr. R. Hammond, 
consulting engineer to the Corporation, 64, Victoria-street, S. W. 
Tenders by Oct. 4. 


Modomsley (Durham).—The Parish Council invite tenders for 
the supply and erection of electric lamps, poste, cables, etc., 
necessary for the lighting of the road leading from Black Hall 
Mill to Medomsley Village, via Westwood Colliery. Particulars 
may be obtained from Mr. M. T. Milburn, Medomsley, R.S.O., 
clerk to the Council, and the ground may be viewed on making 
an appointment by letter. 


Brighton.—The Corporation invite tenders for the supply and 
delivery of 25 electric motorcars. The work is divided into three 
sections, and contractors may tender in respect of all or any one 
or more of such sections—viz. : (Section 1) 25 electric motorcar 
bodies; (2) 25 electric motor trucks ; (3) 25 electric motor electrical 
equipmente. The specification and form of tender and all neces- 
sary information may be obtained on application at the office of 
the tramways engineer, Mr. Thos. B. Holliday, Town Hall, 
Brighton. Tenders by Ocb. 1. 

Long Eaton. —Thbhe District Council invite tenders for the con- 
struction of a line of poles, also two wires (about 5-10 miles in 
length), with other accessories, for the purpose of establishing a 

onic and electro-mechanical transmitting and registering 
and wecording apparatus between their waterworks pumping 
station ab Btanton-by-Bridge, near Derby, and the service reservoir 
ab Castle Donington, Leicestershire. Plan may be seen at the 
offices of the Council, Long Eaton, and specification, with form of 
tender, obtained on application to Mr. Frank Worrall, surveyor 
So manager, Council Offices, Long Eaton. Tenders 

y Ocb. 1. 


RESULTS OF TENDERS. 


Heywood.—The Corporation have accepted the tender of 
Mesars. Crompton and Co., Limited, for the supply of plant for 
the electricity works at £8, 389. 158. ld. 

Aberdeen.— The Tramways Committee have accepted the 
tender of Macartney, M’Elroy, and Co., Limited, amounting to 
£6 597. 19a. 10d., for the supply of tramway poles, otc. 

Leeds.—The contract for the iron and steel work for the boiler- 
house has been let to Meesrs. Clayton, Son, and Co., Hunslet, and 
the building trades’ contract to Messrs. Irwin and Co., Burley- 
road. The amount of the contracts is a little over £10,000. 

Kensington. — The Harb Accumulator Company, Limited, 
Marshgate-lane, Stratford, have secured the contract for the 
supply of storage battery required by the Committee of Manage- 
mend of the Kensington and Notting Hill electric lighting for use 
in the lighting of their Wood-lane works. 

Birkenhead.—The Corporation have accepted the tender of Mr. 
J. Merritt, Adelphi-street, for constructing and erecting a new 
car-shed in connection with the electric tramways in Laird. street, 
at £10,183; and the tender of Mr. W. R. Holland, Dacre-street, for 
coe and additions to the tramway car-sheds, New Ferry, at 


ford. The Urban District Council have accepted the tender 
and designs of S. Pontifex and Co. for lamp columns—viz., for 
20 of No. b of the patterns submitted, weighing 2owt. 3qr., 10ft. 
high, to be delivered for 30s. each. They have asked Messers. 


Pontifex and Co. to quote for lots of. 200, 300, 400, and 500 lamp 


columns, 


Aberdeen.—The Town Council have accepted the following 
tenders: P. and W. McLellan, Glasgow, straight and curved rails, 
£7. 13e. 9d. per ton; P. and W. McLellan, fishplates, £8. 13a. 9d. per 
ton; Baylies, Jones, and Bayliss, Wolverhampton. bolts and nute, 
£16. 10s. per ton ; A. and J. Main and Co., Possilpark, Glasgow, 
tiebars, £12. 7s. 61. per ton. 

Bradford.—The Guardians have accepted the following tenders 
in connection with the electric lighting of the workhouse: C. A. 
Pareons and Oo., Section No. 1, £900; Electrical Power Storage 
Company, Section No. 3, £1,025; G. A. Steinthal, Section No. 4, 
£308; G. F. Cook and Co., Section No. 5, £613; C. A Parsons 
and Co., for steam separator and steam trap, £20. 

Newoastie-on-Tyne. — The Corporation have accepted the 
following tenders : Mather and Platt, Limited, Selford Ironworks, 
Manchester, for erection cf pumping plant for condensing water 
ab the generating station, £1,470; J. J. Robson, Oaborne-road, 
Newcastle, for carrying out the western section of the new electric 
tramways (Blackett-etreet, Gallowgate, Barrack-road, Stanhope- 
street, Westmoreland-road, and Hamsterley.road), £24 505; E. 
Nuttall, Manchester, for carrying out the eastern section of the 
new electric tramways (City-road, Walker-road, Raby-sbreet, and 
Heaton-road), £26,072. 5a. a 

Tanbridge Wells.—The Town Council have accepted bhe 
following tenders for carrying oat telephone installation: Henley’s 
Telegraph Works Company, supplying, laying, and jointing of 
armoured telephone cables, £2,373. 104. : Reid Bros, erecting and 
stayin les, wires, arms, insulators, etc., £1,080; General 
Electric Company, telephone instruments, £843 ; Wade and Co., 
creoeoted poles, £702. 2e. 3d.; Bolton and Sons, hard copper 
wire, £518. 28. Id.; Telegraph Manufacturing Company, switch- 
board, £282. 152. 6d., insulated wires £218. 103.; General Electric 
Company, insulators, £216. 19a. 8d. ; International Electric Com- 
peny, lightning arresters and high-tension guards, £102. ls, ; 
Bullers, Limited, miscellaneous ironwork, £97. 28. 2d. ; Aspden 
and Co., oak arms, £64. le. 2d. ; Dennis and Co., iron and steel 
stay wire, £37. 15s. ; India Rubber, oe Percha, and Telegraph 
Works Company. batteries, £35. 5a. ; I olton and Co., tofo copper 
ie £21. 11s. 8d. ; Potter and Co., arm bolte, nuts, and washers, 
£10. mE 


BUSINESS NOTES. 


TRACTION. 


Folkestone. —The General Purposes Committee have decided to 
Ud an electric tramway sceeme, involving an outlay of 

Lambeth.—Tho Vestry have declined to contribute towards the 
cost of widening certain streets by the London County Council in 
order to construct tramways. i 

Ince.—The District Council have appointed a deputation to 
confer with the Hindley and Pemberton Councils upon the question 
of the purchase of the tramways within their district. 

Huddersfield.—Ab the meeting of the Town Council on Wednes- 
day the Tramways Committee proposed that tramway works be - 
carried out by July 1 next to the amount of £68,953. 63. 11d. 

Sunderland. — The Tramways Committee's former minute 
relating to the application to the Board of Trade for permission to 
lay a double line of tramways in Vine-place has been rescinded. 

Swinton.—A specisl meeting of the Districb Council will be 
held on Oct. 8 to consider the question of the purchase from the 
Manchester Carriage Company ot the tramways within the district, 

Iiford. —The Board of Trade have determined that the tramways 
authorised by their recent order shall be constructed on a gauge 
of A Skin., and that no engine or carriage is to exceed Oft. in 
width. 

Ipswich.—Notice will be served upon the Ipswich Tramways 
Company requiring that company to sell the undertaking autho- 
rised by the Ipewich Tramways Order, 1879, to the Corporation 
of Ipswich. 

North London.—A rumour, the source of which we have not 
been able to trace, is to the effect that an underground electric 
line from Liverpool-street to Romford is to form the basis of a Bill 
in the next session. 

To: quay.—Mr. J. Taylor's scheme for five miles of electric 
tramway has been referred to a small sub.commibtee, who will 
consider the details and report. The cosb of the scheme is roughly 
estimated at about £50,000. 

Reddish —The Urban Districo Council's parliamentary expenses 
incurred in obtaining a provisional order for the conetruction of a 
tramway through the district, extending from the Stockport 
borough boundary to the Gorton boundary, amount to over £560. 

Wednesbury.—Notico will be given to the South Staffordshire 
Tramways Company requiring them to sell to the Council eo much 
of the tramway undertaking as is within the borough of Wednes- 
bury, and as was authorised by the Staffordshire Tramways 
O:der, 1879. l 

Oberammergau. —According to a recenb note in the Globe, the 
Passion Play at Oberammergau has been a great success from 
various points of view. Since May 24 the electric branch railway 
line from Murnan to Oberammergau has earned total receipts 
amounting to £21,222, 

Leeds. —The new engines in course of erection at the generating 
station ab Crown Point will be supplied with steam from nine 
boilers, each 30ft, in length and 8ft. in diameter. The boiler- 
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house will have a second storey which qill form a coal store, where 


2,000 tons of coal can be stored for an emergency. 
. Dundee. —Three additional electric 


&n hour. 


Windermere.—The local opposition to the Windermere and 
district light railway scheme has resulted. in the withdrawal of 
Light Railway Commissioners. It 


the present application to. the 
is, however, stated that the British Electric Traction Company 
have made agreements with the local authorities, and will bring 
forward in November another application. | 


Hull.—A movement is in progress among the Corporation’s 


P 
electric tramway employés for an éight houra’ continuous woring 
e 


day and an alternate Sunday off, or time and a half pay. 
Tramways Sub · Committee have the matter in hand, and are 
endeavouring to obtain information from other large towns as to 
the working conditions of tramway employés. ES ia 


Brighton.—The Tramways Committee of the Town Council 
have decided to take electricity from the Corporation supply for 


working the tramways at 5d. per unit for the first hour's consump- 
tion and. ld. per unit afterwards, and have asked the Lighting 
Committee to be ready to supply the current by Aug. 1 next. The 
eatimated oost of wood paving the tramway area is £44,007. 16s, 
fitourbridge.— Trial trips have been made along the Kingswin- 
ford électtic trainway during the last few days, and the line will 
probably "€ ba opened for public use. Several new cars for this 


and connected: branches have just been delivered ab the Stour- 
bridge: godds depot. ‘They ara two-deckers, and will carry 
65-instentt of 28, pásèongörs eaph, as ig the case with the present cars. 


'Cardüt. —Mr. Ellis, ha bes within the past week taken up his 
post, has submitted; a aeporb, in which he pointe out the short 
time that remains in whighsto accomplish a good deal of work. 
As a site for the generatigp station, Mr. Ellis reoommends the 
committee to secure thal loath Brook site. The committee have 
come to an agreement to purchase land adjoining the scheduled 
site, which will enabie the work to go on immediately. 


Paisley.—The draft tramway order as brought forward b 
Bailie Bell has deen teinitted to committee for consideration an 
report. The cost of the scheme, which is practically the same as 
that 5 by Mr. Murphy, with the exceptions of the line to 
Meikleriggs and the extension of the line in Johnstone, is eeti. 
mated at £200,000. This includes provision for 30 cars and the 
necessary sheds, £12,000 for the additional electric plant required, 
with 7 per cent. added to meeb contingencies, 

Devonport —The Borough Council have adopted a report of the 
Tramways Committee recommending that the Corporation con- 
struct the lines authorised by the order of 1899 and the Acb of 
1900 if satisfactory arrangements are come to with the Devonport 
and District Tramways Company for the working thereof; and, 
farther, that the town clerk be instructed to make an application 
to the Board of Trade for an extension by 12 months of the time 
within which the tramway may be commenced and completed. 

Wyde.—The Stalybridge, Hyde, Mossley, and Dukinfield 
Electric Traction and Lighting Joint Committee have agreed to 
apply for an Act to carry out a proposed joint electric traction and 

ting echeme. The capital required for the purposes of the 

eme is to be raised by calls in a similar manner to the capital 
raised under the 5 Stalybridge, and Dukinfield 
(District) Waterworks Acts, each corporation to contribute £100 
towards the general expenses. The Council have ratified the com- 
mittee's proceedings, 

Twickenham.—The London United Tramways Company have 
written to the Council atating that the attention of the directors 
had been drawn to the proposed raiding of the district by a scheme 
of light railways on the part of the Middlesex County Council, and 
thab the directors were prepared to entertain any proposed exten- 
sions of the London United system that may be deemed expedienb. 
The Council bave agreed to give their careful consideration to any 
further extensions of the London United system in the district 
which the company might desire to lay before them. 


Holland.—A company has been formed, with the beautiful and 
simple name of the Zuid-Hollandsche Elektrische Spoorweg 
Maatechappij, for the purpose of constructing an electric railway 
to connect Rotterdam with the Hague and Scheveningen. The 
authorised capital is £300,000 of ordinary shares and £400,000 of 
obligations, and of the latter £100,000 in 44 per cents. are now 
being issued in Amsterdam and Rotterdam. Ib is reported that 
the whole of the plant for the railway and all the electrical 
EAE IY have been ordered from Messrs. Siemens and Halske, 
0 FID; 


Shefield.—A memorial has been presented to the Corporation, 
asking that in any continuance of the tramway on the Ecclesall- 
road route hardwood may be placed on either side of the rails. A 
similar memorial has been presented by the inhabitants of Fulwood- 
road and district. The matter was brought to the attention of the 
City Council ab its meeting last week, but the chairman of the 
Tramways Committee said that neither the Highway nor Tits own 
committee had considered the matter, and he forebore givin 
opinion, as he did not want to pledge the Tramways Committee 
without their authority. | I 

Esher and the Dittens.—The London United Tramways Cont- 
pany intend to apply for powers to make and work a tramway 

rom their boundary on the Portsmouth - road. Long Ditton, to 
High-street, Esher, amd from Long Ditton, vid St. Leonard's-road 


va bogie care for the Lochee 
route have arrived in the city, and are being fitted up to be ready 
for the Board, of Trade inspection of the line on the 27th inst. 
The Board of Trade have consented to the speed of the cars on the 
High - street and Nethergate being increased from four to six milee 


his 
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and Summer-road to Hampton Court Bridge. The Council will 
oppose any tramway being made in the district, but they decided 
lasb week that it would nob be wise to bind themselves with 
Kingston in their application to the House of Commons, or with 
Surbiton, who were also anxious to get their help. The successful 
opposition to the light railway proposed by the British Electric 
Traction Company gave rise to a vote of thanks to the chairman. 


Southend. — Great are the ways of D ! Aba recent meet- 
ing of the Town Council the Electric Lighting Committee reported 
that an application had been made to the Local Government 
for sanction ander the provisions of the light railways order to the 
‘use by the Corporation of the land at the rear of London-road, 
adjoining the Corporation’s depób, as a site for car-sheds and 
nerating station, etc. The Local Government Board having 
oubte as to their powers in the matter, the Board were inter- 
viewed, when the town clerk suggested the difficulty might be 
overcome by the Corporation selling the land as superflaous land 
and then repurchasing. No objection to the proposal had been 
made, and the committee asked for an authorisation to do what 
was necessary. This was agreed to. 


Wandsworth.—The Board of Works have received notice from 
the London United Tramways, Limited, of intention to apply for 
powers in the coming session of Parliament to construct the 
following tramways: Commencing at Hammersmith-broadway 
‘and passing along Queen-street, Fulham Palace-road, High-street, 
over Putney Bridge, High-streeb, Putney, Putney-hill, Kingston- 
road, and Kingston-hill, London.road, Clarence-street, over 
Kingston Bridge to a junction with authorised tramways ab 
Hampton Wick. Also commencing at the junction of High-street, 
Putney, and Upper Richmond-road, along Upper Richmond-road, 
and Sheen- , to Richmond. This communication is now bein 
considered by the General Purposes Committee. EE 


Govan.—The Tramway Committee of the Glasgow Corporation 
have agreed to recommend that the previous arrangement be 
amended, so far as applicable to Govan, as follows—viz., that in 
equipping the tramways in Govan-road from Linthouse to a point 
east of Whitefield-road, so far as is n to give a clear access 
to the 130-ton crane ab Prince’s Dock, for electric traction, the 
overhead construction should be so arranged as to permit, when 
the necessity arises, for taking any boiler or l ece of 
machinery along the Govan road, of a clear headway of 23ft. being 
given in the centre of the street above the level of the tramway 
rails, instead of at the side of the street, ib being understood that 
the engineers and boilermakers shall use as low a bogie as it is 
possible to construct when conveying any boiler or other machinery 
of unusual dimensions along the streeta. 

Belton.—At a recent meeting of the Tramways Committee a 
letter was read from the Turton Urban District Council, asking 
whether the Corporation would be willing to lease and work as a 
portion of their system a line between the Royal Oak and Bradshaw, 
and Dunscar Bridge, and upon whab terms. The matter was 
referred to the borough engineer and electrical engineer to report 
upon. The borough surveyor was requested to prepare plans for 
the improvement of the curves of the tramlines at the janction of 
Knowsley.streeb and St. George's-road. Leiut.-Colonel Von Donop 
was to hold an enquiry on the 19th inst. into the applicatien of the 
Corporation for powers to borrow money for tramways purposes. 
The borough engineer is preparing plans and estimates of the cost 
of laying double lines on the whole of the track where practicable, 
and me Board of Trade have been requested to posbpone the 
enquiry. | 

Falbam.—The Vestry have received the following letter from 
the engineer of the London United Tramways Company, Limited : 
J beg to inform you that it is the intention of this company to 
apply in the coming session of Parliament for powers to construct 
tramways in the parish of Fulham. A tramway commencing ab 
Hammersmith · broad way, and passing along Queen-street, Fulham 
Palace-road, High-street, over Putney Bridge, High street, 3 
Putney-hill, Kingston- road, and Kingston hill, London - 
Clarence · street, over N Bridge to a junction with authorised 
tramways at Hampton Wick, making a route mileage in your 
parish of about 1} miles. There will be certain improvements, 
street widenings, etc., involved in the construction of these tram- 
ways, which id will be my pleasure to explain and discuss with 
your committee at any time which they may make convenient for 
the purpose between now and the date fixed for making the 
parliamentary deposits. . 

New London Electric Railway Scheme.—According to the 
Times, negotiations are practically completed by which the con- 
struction of tho long - projected railway from Charing Cross to 
Hampstead will be almost immediately commenced. Ib is stated 
that Mr. A. E. Gathorne Hardy, Lord Verulam, Sie D. L. 
Salomons, Sir E. Leigh.Pemberton, and Mr. J. Browne Martin, 
who have been acting as directors, have recently retired in con- 
nection with the negotiations referred to, and that & new Board 
will be appointed next week by Mr. Yerker. The length of the 
projected line, including the branch to Kentish Town, is aboub 
64 miles and the total expenditure on the undertaking is esti- 
tnated by Mr. Honsman at bebween £3 000 000 and £4,000,000. 
The engineers are Sir Douglas Fox and Mr. W. R. Galbraith, and 
the solicitor is Mr. Perks, M.P. Mr. Housman will return to New 
York on the 29.h of this month and Mr. Yerkes on O:t 6, but 
Mr. Davis will remain in London in connection with the scheme. 


Thames Ditton.—The Highways and Drainage Committee | 
reported at last week's meeting of the Distriob Council as 
follows: A letter was received from Mr. J. Clifton Robinson, 
Btating that attention had been drawn to a propos ed scheme of 
light railways to be promoted by the Middlesex County Council, 


and stating thab his directors were prepared to entertain an 


further extensions of the scheme in this Council's district which 
ient. The clerk was instructed to reply bhab 


may be deemed ex 
the cammittes had not received any intimation from the County 
Council on the subject, and that if the tramways company had 
any pro to make the committee would be glad to receive 
particulars thereof as soon as possible. A letter was received from 
the burveyor' of the Middlesex County Council stating thab the 
London United Tramways Company had submitted plans of the 
work they ptoposed to carry out on the portion of main roads 
within the Dietrich Council's district, and that before taking any 


steps in thé matter ol approval or disapproval of the plans and the 


materials proposed to be used, he would be glad to know bhé 
views of the District Council with respect td the kind of materials 
to be used. Ib was fesóolved'to reply that-the Council would 
. require the company to pave, maintain, and repair with hardwood 
biocks the portion of the roadway wbich the company are required 
to maintain and repair under tion 28 of the Tramways Act, 
1870, and aleo the remainder of the roadway in places where the 
tramway shall be sitdate within 3ft. of either kerb.” - 
LIGHTING AND GENERAL, .— 
Whitehaven.—The Town Council are taking steps to popularise 


the use of electric light. i 


.—The postal authorities are being asked to provide 


Fallowfield 
a telegraph office ab Fallowfield. : 
Banger.—It is reported that the electric light 
ready by the middle of October at latest. 
Trowbridge.—It 1 pe thab ab present 144 replies have been 
rectived from householders willing to take current. °-- . = ` 


works: will be 


Grantham.— The Town Council are considering the advisability . 


of establishing in the town the municipal telephone system. 


Devon port. —Sancbion has been obtained to loans of £15,250 for- 


land and £52 700 for works in connection with the electric supply 
scheme. i l m 


Bedford.—The Town Council have decided to increase the price 


of electric current. by ld. per unit, giving six. months” notige to 
Michaelmas. x : ; " E 2 
Celwyn Bay.—The works by the contractors for both. the 
machinery and buildings for the electric light installation are 
making progress. * 
Inco.—A 3 of the District Council is to be held on Oct. 8 
to consider the advisability of applying for an eleetrio lighting 
provisional order. . | ELM 
Walsall.—The Council propose to purchase 542 square yards of 
freebold land in Pleck-road, for 
transformer station. l 
‘Teddingten.—The District Council have decided to engage a 
parliamentary agent for the purpose of applying for a provisional 
order for electric lighting. 
Milsrew.—The North British Electric Supply Company intend 
to obtain re bo supply with electrical energy the area over 
which the noil has jurisdiction. eO 
Truro.—The report of Mr. Headley, electrical engineer, St. 
Austell, on the su ted lighting of the city by electricity, is 
under consideration by the Council. | l 
Amazonia Rubber and Trading Co.—The directors have 
declared an interim dividend for the current year on the preference 
and ordinary shares at the rate of 10s. per share. | | 
ew Branch.—The British Thomson-Houston Company, Limited, 
of 83, Cannon.street, E.C., have recently orened a branch office in 
Manchester, in the Trevelyan-buildiogs, Curporation-streeb. 
Barnet.—The North Metropolitan Electrical Power Distribution 
Company, Limited, started supply on Sept. 1, that being the date 
5 in their agreement with the Council for lighting the 
streets. a 
Barrew.—The Council have adopted a report from Messrs, 
Kincaid, Waller, and Manville in connection with the further 
application for sanction to borrow £6,690 for the purposes of 
eatric lighting. ca 
Stoek Exchange.—The committee have been asked to allow the 
Aron Electricity Meter, Limited, 125,000 ordinary shares of £1 
each, fully paid, Nos. 1 to 125,000 (special application), to be quoted 
in the official list. | 
Hoy woed.—At the last meeting of the Council it was stated that 
the: tender for the plant at the electricity works amounted to 
£8 389. 15s. Id., and it comprised all thet was required from an 


engineering firm. 
Swanage —Letters from the Bournemouth and Poole Electricity 
Supply Company with regard to their application for a provisional 
er for the lighting of Swanage have been referred to a committee 
of the whole Council. | 
Electric Incandescent Lamp Regenerating Syndicate, Limited. 
This Company has been registered, Sept. 8, with a capital of 
£7,500, the object being to carry on the business of electrical 
engineers, manufacturers, etc. 
Ashton.—The sub-committee appointed to visit and inspecb 
electricity stations with a view of ascertaining the beet makers 
aod description of generating pun have visited Messrs. Musgraves 
and the Bolton Corporation electricity works. 
Dollar.—The Burgh Commissioners have signed a provisional 
reement with the electric company for the electric lighting of 
e burgh, The minimum number of lamps to be required has 
been fixed at two arc and 12 incandescent lampe. ee 


t 


the sum of £130, as a site for a | 
New Branoepeth Colliery 


the ground with the standard, a distance of 81ft, 


for the workpeople of the National Telephone Company. 
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Wisbech.—Tho Town Council are considering the expediency of 


applying to bbe Board of Trade in the ensning session of Parlia- ` 
‘ment for a provisional order to enable them to supply electricity : 
for all public and private purposes throughout the borough. _ 


Direct Telegraph Co.—The directors announce, in. 


Spanish 
addition to the dividend ab the rate of 10 per cent. per annum on 
the preference shares, an interim dividend at the rate of 4 per 
cent. on the ordinary shares for the half-year ended June 30. 


| Paris Exhibitien Awards.—The awards 
Stern Bros., of London and Glasgow, makers o 
nd inadvertedly referred to as having been made in reepeot to . 
Jampe, were awarded for refined lubricating oi% and greases and 


given to the firm of : 
the Fram lubricant, : 


lubricators made by that firm. l 


| Taunton.—The agreement between the Corporation and the l 
National Electric Wiring Company has been terminated, owing to . 


difficulties with regard to the arrangement for payment by the 
Corporation of.a minimum charge. 


| New Agency. — The British Thomson - Houston Company, 


| Limited, of 83, Cannon street, London, E C., have appointed 


. J. W. Sheffield as their distriob manager of the branch depót 
rie 0 opened ab Trevelyan · buildings, Corporation - streeb, Man- 
phester, 


Week, and d 
supplied to thé Council's 


further consideration. 


: Kin ord.—The. deed of transfer of the Kingswinford | 


ide, wae 


gewinf 
lectrie Lighting Order, 1898, as settled by the Board bf 
pprovéd ad the last m | | 
iria that the Couhoil had been served with à noticb in 
ich thé 
ork of laying’ dhe nding. ` as | 
| New China Cab!e.—Theo Great Northern Telegraph Company 


and the Eastern Extension Telegraph Company on the 17th inst. - 


completed the laying of the Shanghai-Chi-fu cable, placing Chi- fu, 
Taku, Port Arthur, and We-hai-wei in direct communication with 
m central station of the Great Northern Telegraph Company, and 


us rendering those places independent of the Chinese land lines. 
King's Lynn. The electrical engineer'a last report states that . 


i 
the number of applications for the supply of current is now 213, 
representing an equivalent of 6,696 lampe of 8 c. p., an increase of 


232 lamps during the month. The offer of the committee to the : 
lectrical Chloride Syndicate not having been accepted, Major. 


| | Arrangements are being made 
whereby the consumers can purchase their installations, 


for the »ale of electrical apparatus and general supplies. 
| : Boothill Nother. —Representatives from the Northern Counties 
Electric Supply- Company waited upon the Dietrich Council last 
. the terms upon which the company would be 

prepared to apply for necessary powers to enable electricity to be 
district. The matter was left over for 


esting of the Urban District Council. The 
company expressed their desire bo prees on with the 


Jardew has been nominated as arbitrator to deal with the matter. .. 


.—A meetin 
mittee of the Brandon and Byshottles Ur 
held ab New Brancepeth Colliery last week, when the chairman of 
the Council, Mr. W. Willis, switched on the electric light for the 
first time. Twenty aeren electric lamps have been fixed in the 
public streets. Mr. 

contractor. i 


J. J. Spoor, of Bishop Auckland, was the 


of the Lighting Com- 
Districb Council was : 


» 


; Aberdeen.—The Town Council on Monday resolved that the 


present salary paid to Mr. J. A. Bell, the electrical engineer; 
should be increased by annual incremente of £50 till it reaches 
£500 per annum, Ab the same meeting it was decided to spend 


£6,600 in constructing a subway for feeder and pilot cables Which 


ip will be n 
village to the different feeding points. | . 
'Aootdent.— A linesman in the employment of the National 
the collapse of a standard which several men were en iu 
erecting on a block of buildings in Holborn-street. 
at the front of the building broke, and thé man was precipitated to 


being admitted to the Royal Infirmary: 


to lay from the hew electric station ab Dee 


Telephone Company lost his life at Aberdeen last week owing to 
The guy rope 
He died after 


: Rochdale.—The New Infirmary Committee have agreed that the 


wiring for lighting the new infirmary be done under the super- 


ion of Mr. Senior, workhouse engineer, the clerk to get prices 
for the wires and tubing. It is also proposed that the union offices 
be lighted by electricity by the hdale Corporation. The 
method of installation, eto., has been referred to a sub-cummibtee, 
which will consult with the workhouse engineer. i 
Fraud.—William Neal, 38, storekeeper, was convicted on the 
18th inst. at Marlborough-streeb. police court for fraudulently 


obtaining from West-end firms subscriptions towards an outing 
| Detective 


* 


West said that Neal had collected £21. 19s. and appropriated it. 


The "outing existed only in his imagination. Prisoner pleaded 


ghilty, and said he had done ib as he was out of work. Mr. Fenwick 


séntenced him to a month's hard labour. 


' Camborne. —As the provisional order for the supply of eleo- 


tricity for public and private purposes in this district obtained in 
July, 1898, by the Camborne Electricity Company has been pur-. 
chased by the Camborne and Redruth Tramway Company, 


negotiations will now be opened by the Council with the company 


with a view of ascertaining the fullest information as to thé con- 


ditions, etc., for the supply of electric light for the street lampes, . 


commencing, if possible, on Sept. 1, 1901. | 
Durham.— We learn that the mains of the Electrical 


Power 
Distribution Company, who have taken over the provisional order 
for the electric lighting of the city, will.be completed by about the. 
end of the present month. The work has been somewhat retarded, .. 
aa the company desire to await the resulb of the forthooming . 


1 
t 
. 
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cag toot into the Durham, Neville’s Cross, and Brandon light 
way order, bub we understend that the electric light will be 
available for the city in July or August next. 


Knettingley.—Some time ago the Northern Counties Electric 
Supply Company gave notice that they were going to apply to the 
Board of Trade for a provieional order to supply the district with 
electricity for public and private use. The Rural District Council 
have now resolved to adopt electric lighting if ib was found to be 
cheaper than gas. The clerk has been instructed to ascertain 
from various companies what the cost would be for public lighting; 
also the relative value of electricity and gas of 16 c.p. 


Sproatley.—An agreement with the Sproatley Parish Council 
for the eetablishment of a telegraph office ab Sproatley has just 
been 1 A guarantee of £27 per annum for seven years was 
requ by the postal authoritiee. Half that amount has been 
guaranteed by the Parish Council, and the other has been 
guaranteed by private subscription. From the £27 guaranteed 
will be deducted all the receipts from telegrams handed in at the 
Pproaney oiio; and the guarantors will be called upon to make 
up only of the balance remaining. 

Enfietd.—The Urban District Council have decided to apply for 
a provisional order for electric lighting in their district. A ocom- 
mittee has been appointed to consider the proposals of the 
Edmonton Electricity Company, the United Electric Light and 
Traction Company, Limited, and the North Metropolitan Electric 
Power Distribution Company, and report as to whether ib is 
desirable to enter into an arrangement with either of them, and if 
80 gpon what terms, or whether the intereste of the district 
ties n betber served by proceeding with the promotion of the 
joint Bill. | 

Maidenhead.—The Council have adopted the following recom- 
mendations of the Electric Lighting Committee with regard to 
the recent enquiry into their application for £295,000 for purposes 
of electric lighting : (1) Thab so soon as the sanction of the Board 
is obtained the town clerk be authorised to apply to the Public 
Works Loan Commissioners for the amount sanctioned ; (2) that 
the committee be empowered to instruct the consulting engineers 
to proceed with all necessary plans, specifications, quantities, and 
obher matters, and to advertise for tenders for executing all the 
contemplated works. 


in tbe estate of A. G. 
Inrig (trading as the Globe Electrical compen) 46. Whitepoet- 
r. E. H. Hawkins, 


trustee. A first and final dividend of 28. iid. pound has been 
declared re H. Sewell, 63, Birklands-road, Shipley, Yorks, N 
5 rai Reoeiver's chambers, 31, Manor-row, Bradford, 

epb. 20. 

Horsham. —Ab the last meeting of the Urban District Council 
the Electric Lighting Committee reported that they had 
considered the plan and estimate of cost of the proposed build- 
ing for an electricity supply station, and had taken steps to 
get the estimate redueed. They now pnt the approximate cost of 
the building ab £3,100, but stated that the work might ibly 
be done for £3 000. The committee recommended that the plans 
should be adopted, that tenders should be invited for carrying out 
the work, and that they be empowered to engage ceunsel to repre- 
sent the Council at the Local Government Board enquiry. This 
was adopted, 

Brechin,—The Angus Electric Lighting Company have sub“ 
misted to the Police Commissioners a series of pro to form a 
basis of an agreement for the lighting of the streets in which 
cables were to be laid. The company propose to use io 
inqandescent lamps in place of the present lampes and to provide 
lamps, connections, oto., the present lamp-poste to be allowed to 
remain. They would also agree to underteke the lighting and 
extinguishing of the lamps at such hours as should be fixed by 
the ners, the olíarge to be at the rate of £1 per 1,000 
hours per lamp, which would be at the same rate as paid for gas 
lighting. The letter is now being considered by the Electric 
Light and Lighting Committee. 

Worthington Pumpiog Engine OCo.—This Company, which 
rejoices in various titles, one of which is Worthington Szivattygep 
Reezveny-Tarsasag, has just published a well got-up souvenir of 
the Paris Exbibition, giving details of 25 of their installations of 
engines distributed all over the Exhibition. With the exception 
of three cases, all these engines are to be seen at work. There 
are 17 pumps comprised in the exhibit ab the Eiffel Tower in the 
American section. . In the English section we find an independent 
compound and one independent triple-sxpansion condenser. The 
latter is designed for use with a Willans and Robinson engine of 
2,500 h.p. The illustrations of the booklet are well executed, and 
zr is rather interesting to compare thus the various types side by 

e. 


from 


Appointments Vaoant.—Ao engine driver is required ab the 
Corporation electricity works, Bedford.—The Bermondsey Veetry 
uire the services of a resident electrical engineer. Full par- 
ticulars of these vacancies appear in our advertisement columns. 
There are aleo required, for the Cape Government tal service, 
good Morse sounder clerks, with an average speed of not less than 
80 words per minute. Applicants must be single, and nob more 
than 25 years of age, and must bear good characters. The appoint- 
ments are permanent. Salary £120 to £145 annum, with an 
annual increase of £12, 108. or £15, g to class. Free 
second-class passage; oub on signing for two years. There is a 


pension fund. Letters of application should be addressed to 
eesrs. Preece and Cardew, 18, Queen Anne’s-gate, London, S. W. 


Gosport.—The General Purposes Committee are considering a . 
letter from the Corporation of Portemouth enquiring if the 
Council hed any 5 to make to the application to be made 
to the Postmaster-General by the Portemouth Corporation for the 
establishment of a municipal telephone exchange at Portemoutb, 
the area to be co-extensive with that of the Telephone Company. : 
or if the Council would support the application. It is estimated . 
that with the districts of Cosham, Gosport, and Fareham, and 
possibly Havant, included in the proposed exchange, 1,000 sub. 
scribers could be obtained, and that the price would thus be 
reduced to £5. 10s. per instrument. The Council are considering . 
& proposal of the Electric Power Distribution Company to take . 
over and work their electric lighting order and to develop the 
tramways. 

Presentation.—An interesting ceremony took place lasb week 
at the city electricity works, Bolton-road; Bradford, when a 
presentation of a case of cutlery. subscribed for by the chief 
officials and staff, was made to Mr. F. Kershaw, who has recently 
left the service of the Corporation to take up a poet as chief 
assistant to Mr. A. H. Gibbings, consulting electrical engineer, 
Bradford and London. Mr. C. B. Holdsworth, chief clerk in the 
electricity department, who was voted to the chair, spoke of the 
painstaking and courteous manner in which Mr. Kershaw had 
always carried out his duties, and of the good feeling that existed 
between him and the rest of the staff. Mr. B. T. Dalton (chief 
assistant engineer), Mr. R A. Chattook (city electrical engineer). 
Mr. Jones, Mr. Goff, and other officials in kindly terms reiterated 
the sentímente expreesed by the previous speakers. = 


Swansea.—At the last meeting of the Corporation Electric. 
Lighting Committee it was urged that the Corporation should 
wire houses free and increase the cost, The Chairman said that 
an application for such powers would cause considerable delay. 
The only place where he could find it had been done was Worcester 
There the resident engineer received applications and submitted 
estimates of fittings, which were then supplied by tender by 
private firms, the consumer elther paying for them in a lamp sum 
or by iostalmente. In the case of the National Free Wiring Com- 
pany, they supplied the capital—that was the difference. Ib was 
eventually decided to recommend the Council not to proceed in 
the contract with the Free Wiring Company, but to carry out the 
work itself on similar lines, and the surveyor was instracted to 
prepare an estimate of the necessary amount to be borrowed. 


Hackney.—Considerable discussion took place at the last 
meeting of the Vestry on the recommendation of the Electric 
Lighting Committee to receive and open tenders fur condensing 

lant, cooling apparatus, pipework and valves, feed-pump, switch- 
board and boosters, meters, travelling crane, and workshop equip- 
ment. Mr. Richmond moved that the opening of these tenders be 
deferred six months. He defied the committeo to complete tho 
buildings or the Ver gr Aer in less than 12 months, and this plant 
would not be wanted till then. They had peid a lot of commission 
already for work put on order, which would not be delivered for 
12 months. Therefore any sensible or discreet business man would 
adjourn the aoceptance of these tenders. At the present time the 
cosd of every metal was at the apex ; prices could not be higher. | 
Therefore by accepting theee tenders now they would be throwing. 
ratepayers’ money away. The amendment was rejected, and the 
committee’s report carried, the tenders being initialled by the 
chairman, and referred to the Electric Lighting Committee and 
the engineer to cons'der and report upon. l 


Biackhill.—Mr. Thomas Trotter, of Blackhill, in the Consett 
Guardian gives details of his proposal for the working of an elec- 
tric light, refuse destructor, and tramway scheme. He estimates 
that with fares 60 per cent. below those of the railway companies 
for the same distance, two cars at 2d. per pansongér (only two are 


counted as working, one being spare in case of a breakdown), and 
making 5l journeys per diem, would earn on an av va 4d. 
total to 


per Pa ag operating 6:6 days per week. This woul 
£2,298. 8s. per annum. To this he adds the assumed gas accourt. b 
saving of £500, and thus £2 798. 8s. would be obtained from tbe 
combined tramway snd lighting scheme. The waters of the 
Derwent are to be utilised, and the expenditure he estimates ss 
follows: one waterwheel, £250; dam construction, £350 ; two 30-kw. 
dynamos ab £110, £220; storage batteries, £120; three cars at £350 
each, £1.050 ; poles and trolley wire erected, £1,250 ; power-house, 
£220 ; car-shed, repair shap, and c ffi e, £230; rails and track making, 
£7,500; cables, etc., £420 ; lamps and sundries, £390; legal expenss 
ab 5 per cent., £600—total, £12,600. Working i 
annum: one commercial manager, salary, £104 ; one electrical 
engines, and one mechanic ab 38s. per week, £197. 12a.; four car 
drivers ab Gd. per hour, 54 hours per day, 64 days per week, 
£287 63.; four conductors, same hours, at 3d. per hour, £143. 138.; 
three machine minders ab 64. per hour, eight hours per day, seven 
days per week, £218. 8s.; one labourer at, 6d. per hour, 48 per 
week, £62; interest on £12,000 at 3 per cent., £378 ; depreciation, 
5 per cent. on capital, £630 ; sinking fund, £630 ; sundries, £125— 
total, £2.776. 78. Therefore estimated income £2,798. 8s. minus 
£2 776. 7s. working expenditure leaves a balance of £22. ls. per 
annum on the right side. | | l 
Lowestoft.— Application is to be made for a loan of £20,600 for 
electric lighting extensions on the basis of the following figures: 
three-wire network to be laid in the following streets— 
London-road, town hall to park, Victoria arcade, London-road 
South, Pakefield road, Suffolk-road, Waveney-road, and Marina, 
£930; 89 arc lamps, poste, and cables (complete), EI. 595; spare 
zin. sboneware pipes (7,400 yards in all), £617 ; alterations necessary - 
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for strengbhening buildings, raft for engine-room, concrete floorin 
for boilers, deepening trench across barbour to satisfy Gres 
Eastern Railwa Company, £1,000; a three-wire distributing 
network to be in the following streete—Tonning. street (part), 
Bevan-streeb (part), Clapham-road (part), Gordon- road (part), 
Alexandra-road, Arnold-street (part), Old Nelson.streeb (part), 
Commercial-road (part), Duke’s Head-street (part), Kirkley Cliff. 
road, Carlton - road, Beach.road, Grove-road, and Whapload. road 
(part), £1,875; two feeder cables and pilot wires from the 
generating station to Pakefield and Belle Vue Park respec. 
tively, £3 608 ; additional network to be laid as and when deeired, 
£3,000; additional meters, cat outs, and house services, £2 000 ; 
one 250-kw. steam dynamo with accessories, together with boiler 
pipework and switch gear, etc. (complete), £4,175 ; legal and 
advertising expenses, printing, engineering feee, eto, £1,200— 

Sa}ford.—The Salford Reporter has the following report on the 
local tenders recently accepted by the Corporation: ‘ Alderman 
Shaw moved the acceptance:of the tender of Messrs. W. T. Glover 
and Co., Limited, for su pel ing delivering, and laying the 
lighting cables, tramway ers, and atreet-lighting aecessories 
for the sum of £159 648. 12e. 8d. This was the loweet tender 
which conformed to the specification, and the cable would be 
subjected to the test mentioned in the specification before it was 
taken over. The cor.sulting engineers would see the cables tested. 
Councillor Higson said there was one tender lower than Meesrs. 
Glover’s, bub the reason ib was not accepted was because th 
propceed to substitute tar in place of a bituminous compound. 
The Britieh Insulated Wire Company, of Prescot were £650 

w, bu’ they did not eonform to the specification. He con- 
gratulated the Council and Messrs. Glover thab they had a firm 
within the boundaries of the borough capable of undertaking tho 
work. Councillor Hailwood asked what the time limit was for the 
completion of the contract. Alderman Shaw: Before we are 
ready. The Mayor said he was pleased to find that there were 
local firms capable of doing the work they required. He had 
heard it eaid that directly they had some money to spend, they 
spent io a considerable distance from their The local 

„ such as Mather and Plavt’s, Galloways, and one or two 
others, could do their work, and it was pleasant to think that they 
were N employing their own people. The resolution was 
carried.” 

Wrexham.—The Corporation of Wrexham will shortly be in a 
position to supply electricity for lighting and other purposes, and 
they have circulated a pampblet for the use of intending con- 
sumers, from which we take that distributing cables are being 
laid in the following streets and roade, but the Corporation 
will consider requeets for cables to be laid in other streets: 
High- street, Town-hill, Hope-street, York street, Cheeter.street, 
Regent street, Bridge-street, Charles-etreet, Queen-street, and 
Henblas - streeb. Egerton - street is proposed to be included. 
The anonymous author of the pamphlet remarks, juetly, that in 
the case of churches, chapels, or other bipes i where large 
numbers of people congregate, it is well known that, with other 
artificial forms of lighting, unless ample ventilation is obtained, 
the building soon becomes unbearably hot and stuffy, and the 
atmosphere impure. With electric lighting the advantages are 
very apparent, and instéad of a hod stifling atmoephere it is 

eaeant and cool. We give the concluding remark, entitled 
' Municipal Control,” in full: '' The Corporation incur a lar 
expenditure in order to supply electricity in the borough for 
lighting, power, and other purposes, and if the ratepayers largely 
support this scheme, by ee a supply of electricity, the cost of 
generating can be so reda that the consumers may expect to 
reap a substantial benefit therefrom. The profite made by the 
Corporation on the undertaking will not, as in the case of a com- 
pany, be distributed in dividends, but will go towards cheapening 
the cosb of supply, and indirectly diminish the rates. If those 
ratepayers of the borough who are in a position to avail themselves 
of a supply of electricity will give the scheme their liberal support, 
its success, from a commercial and financial point of view, will 
doubtless be assured." 


Telephony in Mid-Wales —Colonel Pryce Jones, M. P., who 
takes a keen interest in the proposal to extend the facilities for 
telephonic communication to the principal towns of Montgomery- 

and to Aberystwyth, has beeo in communication with the 
Postmaster-General on the subject, but from the letter given 
below it will be seen that be considers the demand for such 
facilities is not likely to be sufficient to justify the Poet Office in 
making any move in that direction. Colonel Pryce. Jones does not 
propose to let the project drop, and he proposes to ascertain the 
minimum number of subscribers requisite to justify the extension 
of the system st any rate to Newtown. The following is the letter 
of the Postmaster General: ''General Post Office, London, Sept. 10, 
1900 Dear Colonel Pryce-Jones,—I have had local enquiry made 
regarding your proposal that the Post Office telephone system 


&bould be extended tc Newtown, Welshpool, Aberystwyth, and 


other towns in Mid.Wales, and, judging from the Nee 
which have been received, I fear that there is little ility 
that sufficient support wauld be forthcoming from any of the towns 
or districte named in y. y letters to justify the expenditure that 
would be involved. At^ Newtown there appear to be only seven 
firms besides your own who are ab all likely to avail themselves of 

io communication, and even they, it is feared, would not 
take advantage of the facilities to any greab extent, as they do not 
at present make much use of the public telegraphs. As regards 


the other parts of the district the prospects seem even less ho lei 
as the great majority of the peo being engaged in agri u 
pursuits, would have little to use tho system. I am sorry 


nob to be able to send a more favourable reply, and I shall be 
happy to consider any local representations showing that adequate 
public support would be given to any extension of the trunk 
tel e system, such as you say in 18 lasd letter are likely 
to be forthcoming. —Truly yours, Londonderry.—Colonel Pryce- 
Jones, M. P.“ , 
Batley.—The pene for the electricity works to be erected off 
Field-lane, acoording to the Batley News, comprise a boiler-house, 
611d. by 64ft. ; engine-house, 64ft. by 31fc.; condenser-house, 18ft. 
by 174fo ; and sccumulator-house, 24ft. by 33jft., with offices, 
stores, lavatories, etc. The chimney will be 6fo. in diameter and 
150ft. high. The generating plant for the supply of power to the 
tramways, and for public street and private lighting, will consist 
of three Lancashire boilers, each 30ft. long by 7tt. Gin. in diameter, 
equipped with mechanical stokers, electrically driven, and three 
t pis expansion, engines, each rated at 250 h.p., bub capable of 
running for short periods at 300 h.p. These engines will be of the 
bigh-speed enclosed type, tanning at 400 revolations per minate, 
The dynamos will be d y coupled to the engines, and will each 
have an output of 150 kw., and an emergency output of 180 kw, 
each. The machines will be so arranged that they may be use 
for either lighting or traction purposes. In the former case the 
will generate current at a pressure of 440 volts, and in the latter 
at 525 volts. The exhaust steam from the engines will be cone 
densed by a large jet condenser, the pump for which will be steam 
driven. An economiser will be provided for heating the feed wa 
for the boilers. The feed pumpe for the boilers will be electrical! 
driven, and an injector will installed as a stand-by. The 
lighting of the town will be done on the three-wire system, the 
rupply to consumers being ab 220 volte. For purposes of balancin 
the load on each side of the system, a balancing machine, con- 
sisting of two 10-kw. dynamos, coupled together, and mounted on 
one bed-plate, will be used. A set of 252 accumulators of 400 
ampere-hours capacity is being provided, the cells being 5 
by means of a 8 motor generator. A separate switchboar 
will be provided for both the lighting and traction systems. A 
travelling crane of 15 tons capacity will be arranged to run tha 
whole length of the engine-room to afford facility for handling thg 
planb. 6 feeder cables will be laid in cast-iron pipes, and the 
arta l cables in stoneware casings. The pene n streets 
will ke lighted by 20 arc lamps of 2,000 c.p. each. The trams 
wili be run on the overhead (trolley wire) system. Messrs. Lacey 
Clirehugh, and Billar are the consulting engineers | 


HAMPSTEAD ELECTRICITY ACCOUNTS. 


The following is the report of Mr. A. P. Johnson, clerk 
to the Vestry of St. John, Hampstead, to the Lighting 
Committee on the working of the electricity department o 
the Vestry for the 12 months ended March 25, 1900: 


Iv is again my pleasant duty to congratulate the Vestry and the 
ratepayers of the borough upon the result of a commercial enter- 
prise of such unqualified su we. For during the past year the 
undertaking has continued to steadily expand, with the result that 
larger profits have been secured and the price of the current 
supplied to consumers substantially reduced. This statement of 
foans requires little comment. Ib will be noted that only one 
loan— viz , £2,560 to meet the expenditure on the West End.lane 
arc lighting scheme—has been negotiated during the year. Still, 
this by no means represents the capital expended during that period, 
as by reference being made to the capital account it will appear 
that there is a balanco of over £30,000 due to the treasurer, 
To in part meet this adverse balance, the Vestry have applied to 
the London County Council for the necessary sanction to raise a 
loan of £97,178. Negotiations for this loan are still pending. Ib 
will be remembered that this sum of £97,178 is principally to meet 
the capital outlay oa the building and equipment of the large 
additions now being made to the present statiun, & small part 
of this amount being allocated to meet the annual increaee of 
expenditure on mains, transformers, meters, etc. As foreshadowed 
in my last report, the total amount of loans repaid during the 
year has considerably increased, in fact, more than doubled that 
of the previous year—viz., £2,896 against £1197. Of necessity, 
tbe neb profits of the year have suffered thereby, yet the fact that 
the capital is being so steadily repeid is one of the distinctly 
favourable features of the year’s meee: The queetion, how- 
ever, which is now exercieing the minde of many members of 
your committee is: Is the capital being repaid fast enough, 
having to the rapid deterioration of the plant of an electric 
lighting station?” Iv would appear that the only safe course to 
pursue is to undertake the formation of a depreciation fund. 
Attention is directed to the facb that the last loan negotiated 
(referred to above) ‘carries interest at 34 per cent., whereas tbe 
interest on the ‘previous loans was 3 per cent. The present 
condition of ‘money market points to a still higher rate of 
interest having to ib pela on loans raised in the near future. IN 
will be seen thab l capital outlay has reached the eum of 
£162,212—an increase during the year of £80,802. Building and 
machinery account for a large portion of this increase —viz., 
£11,486 and £10,052 res vely, or a total of £22,388. It is only 
fair to point out that of this latter sum £11,820 has been so far 
unremunerative, as this sum represente the amount expended, t9 
the date of closing the accounts, upon the enlargement of the 
station. Mains, transformers, meters, etc., account for the 
remaining increase of £14,414. Of this sam the West End light - 
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ing echeme made up £2,185, and the remainder is the usual yearly 
outlay incurred to meet the continued growth of the undertaking. 
It will be noticed that the sum of £1,160 again sppears in this 
account as the value of the lands belonging to the Vestry appro- 
priated for the purposes of the station. This sum is a purely 
nominal one, and by no means represents the true state of affairs. 
Your committee decided that the only proper course to pursue was 
to 8 the stoneyard outright, and to debit the undertaking 
with the fair market value of the site thas appropriated. By 
agreement bebween yourselves and the Works Committee this 
value has been fixed ab £12,500. The consen of the Local Govern- 
. ment Board is now being sought to carry out this equitable 
transfer. In the event of this arrangement being ratifiel, the 
capital account next year will be swelled by that amount. Two 
transfers from the revenue account to this account have been 
made during the year. The Vestry adopted the suggestion which 
I ventured to put forward in my last report— viz , of transferring 
the sum of £873, that being the amounb dieallowed by the London 
County Council on the loan transactions up to date, from the 
revenue account. In addition, the Vestry resolved to defray out 
of revenue the sum of £218 for arc lighting expenditure, for which 
sum a loan had been sanctioned. The increase in the capital 
expenditure for each period since the commencement is ehown by 
the following figures : ö 


| | Increase. 
15 months to Christmas, 1895............ 258,522 — 
15 months to Lady Day, 1897 83,8931 ..........-. £20,809 
12 months to Lady Day, 1898........... 100,177 ........ 10,846 
12 months to Lady Day, 1899....... .. 125.410. 25 
12 months to Lady Day, 1900 .......... . 102219 ........ 36 802 


The working expenses, revenue, and gross profits are disclosed by 
the revenue account. Taking the expenditure first into considera- 
tion, the total working costs amount to £14 336, as against 
£11,363 lasd year—an increase of 26 per cent. It will be noted ab 
once that the item coal, amounting to £7,357, is more than 
half the total expenditure. This item shows an increase of £2 226, 
or nearly 50 per cent. over that of the previous year. Unfortu- 
nately, the increased output of the station cannot be made account - 
able for the whole of this heavy expenditure, Ib will be found 
that the increased price of coal is the main factor, and one that 
mus still more seriously affecb the economical working of the 
station in the future. The amount expended on repairs and 
maintenance is £078, as compared with £1,446 the previous year. 
Id will be within the recollection of your committoe that during 
1898-9 exceptionally heavy outlays had to be made on these items, 
as folly deteiled in my report for that year; forbunately, during 
the past year ib has to a great exbent been found unnecessary to 
incur any such heavy outlay. As a set-off to this, however, the 
distribution expenses have reached £674, as against £187 last 
year. The chief cause of this large increase is attributable to 
mains. This is an expenditure which must of necessity increase 
the older and larger the undertaking becomes. The increase in 
expenditure on repairs and renewals of public lamps is accounted 
for by the larger number of lampe erected and in lighting in the 
borough. Only one otber item calls for oomen vie; discounts, 
Last ie this amounted to £611, and this year to £8. 7e. 10d. 
This decrease is due to the introduction of the demand indicator, 
which directly extinguishes this item, although indirectly a much 
larger discount is, as a matter of fact, allowed to ‘‘ payin ” con- 
sumers under that system. Turning to the revenue aide, the total 
recelpte amount to £30,661, an increase of £6,283, or 26 per cent. 
as compared with the previous year. This can fairly be considered 
satisfactory, considering the new system of charge, coupled with 
the decrease in the revenue derived from public lighting. The 
average revenue per 8 c.p. lamp connected works out to 6s, 2d, 
as againsb 6s. 4d. the previous year. The comparison between the 
last bwo years as to the revenue derived from private and public 
lighting, taking into account discounts, is as follows: for 1899- 
1 private lighting, £27,767 ; 1898-1899, £21,010— increase, 
£6,757. For 1899-1900 public lighting, £1,734 ; 1899-1899, 
£1,923— decrease, £189. e decrease thus shown in the public 
lighting is entirely due to the altered system of charge for 
the current supplied to the arc lamps. Formerly the charge 
was Gd. per unit with discounts, now the charge is fixed ab 
£28 per annum per arc lamp, this charge representing the 
actual cost of supplying the current, together with renewala, eto. 
The result of this change has brought about a decrease in the 
revenue, notwithstanding the increase in the number of lamps in 
lighting. Io is obvious, therefore, that formerly a considerable 
profit was secured under this head—this profid has, however, now 


ceased to exist. Ib way be remarked, en passant, that during the 
year the price to private consumers has again been largely 
reduced—the largest reduction so far made—namely, 6d. per unib 


for the firad hour, and 24d. afterwards, against the previous charge 
of 6d. for the firsb two hours and 24d. afterwards. I here append 
the usual table showing the expenditure and income under their 
various heade (see Table A). | | 

I cull the following figures from a report of the engineer presented 
to your committee, as being of interest: Lamps (8 c.p )—1899, 
82 072 ; 1900, 104,679 ; increase, 21,907. Consnmers—1899, 1,268 ; 
1900, 1,071; increase, 403. Weekly outputs in units: Highest 
wiuter load —1899, 43,027 ; 1900, 63,441 ; increase, 20,414. Lowest 
summer load—1899, 11181; 1900, 14,033; increase, 3,452. A 
severe check was given to the number of consumers connected 
during the year owing to the Vestry having to refrain from taking 
new customers. This was unavoidable through lack of power at 
the station. Sir William Preece, the expert called in by the 
Vestry at the outset, reported in 1891 as follows: ''If the expe- 
rience of other localities is any guide, we may reasonably hope 


Sundry receipte ....... ES 
Dividende on stock......... 


Coal .. 
Oil and stores 8 


Repairs to: 


Repairs to mains............ 
Consumers’ apparatus. 
Distributing apparatus... 


Repairs and renewals ... 
Rates, taxes, eto. 


General charges 
Insurances . 


Testing meters, eto. ..... 
Bundries 


Repaymentse................-. 
Interest on loane............ 
Interest on overdrafts .. 
Bad debts and allowances 
Transfers to loan deficits, 


TABLE A. 
E 
af 
Item of oe and 22 
t e [» 
expenditure. E 8 
^ | 
INCOME, £ 
Sale of current.............-. 3,432 |11, 583/14, 238/21, 190/27, 770/78, 219 
Publiclighting .......... 5 


1.145 2,354| 1,734 7.733 
65 | 


Rental of meters cem 809. LE 2,948 - 


— —-— 
—— ————.—— 


neee eee EE 


Wages at station ......... 
Buildings . 
Engines and boilers 
Dynamos, eto. 
Machinery, tools, eto.... 
Distribution — l 
Wages to fitters, eto ...... "EE: 


ublic Lamps 


Management — 


Special Charges— 


e€e808009€6009060*09€990€ Ld 


Repayments, Interest, etc. 


etc. (EEEE ee ME EEEEE E] 6s.. 


CROCKER OH EE] 


*In this year an additional amount of £68. 138. 6d. was written 


off for preliminary capital expenses. 


that in Hampstead we shall ultimately supply and fix aboub 24,000 
16-c.p. lampe." This statement was, at the time, thought by many 
to be extremely optimistic. It willbe gathered from the above figures 
that at Lady Day. 1900, the number of 16-c.p. lamps fixed was 
equivalent to 52,290 ! From the net revenue account ib will be 
gathered that repayment of principal of loans, with interest, 
absorbed no less than £6,619 out of the 1 — rofi vs of £16,325, 


while interest on bank overdraft (£348), and bad debte and 
allowances (£81) still further reduce the figures to £9,277, which, 
however, are increased again by the interest on stock investment 
(£80) to £9 357. As formerly, I would point oub that, assuming the 
Vestry to be a private company, and the principal repaid to be 
equivalent to a contribution to a depreciation fund, the share- 
holders' dividend (assuming again that the whole of the remaining 

rofits were appropriated for this purpose) would be 8:23 per cent. 

give the '' dividende ” of previous years by way of com ' 
ib being necessary, however, to again point out thab the decrease 
last year is brought about by the reduction in the price of the 
current: 1896-7, 5:59 per cent.; 1897-8, 70 per cent.; 1898-9, 
9:5 per cent.; 1899-1900, 8:23 per cent. The following table gives 
the gross and net profite since the commencement of supply : 


28 [8382 
> 8 HE Bad 
a 
Groes profib. $84 3 7 8 debte.| Nee profit. 
o. o 
38.23 541 
= = | 
£ £ . £ 2 
To Christmas, 1895 (loss) 1,002) 1,498 2.916 (loss): 
Lady Day, 1897 5.258 2,288 4 | 1,900 
1898 . 8,081) 2917 8 9,906 
„ 13899 13,015 4.1 14 | 8,340 r 
„ 1900 1.320 6 81 |935 
41 67717, 400 3,494 107 |90,586 
The total net profit, therefore, since the commencembat of. the 


supply is £20,586. Of this sum, £69 was allocated. to write off th 
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preliminary expenses in 1896-7, while during the pasb year the 
eficit of £873, disallowed by the Council from the Vestry's appli- 
cations for sanctions for loans, and the item of £218 in respect of 
aro lighting eapital expenditure, for which a loan had been 
sanctioned, have both n defrayed out of revenue account, 
thereby still further reducing the surplus to £19,426. Of this 
surplus, ib will be remembered that the Vestry have alread 
invested £6,000 in London County 24 per cent. consolidated sto 
as the first instalment of the reserve fund. Acting on the reso- 
lution of the Vestry— viz., that so far as the profits will allow, 
the reserve fund shall be kept up to 10 per cent. of the total 
capitaloutlay,in accordance with the termsof theprovisionalorder— 

our committee have, on the presentation of these accounts, 
nvested a further eum of £10,221 in the same stock. Thus there 
is at present standing to the credit of the reserve fand £16,221, an 
amount equal to 10 per cent. of the total capital outlay to Lady 
Day last. With regard to the balance—viz., £3,205—thie has by 
the advice of your committee been placed to the formation of a 
depreciation fund, an amount equivalent to nearly 2 per cent. of 
the total capital. To show the allocation of the profits at a glance 
I append the following : 


Total net profits as per Written off for pre- 


above statement. £20,586 | liminary expenses, | 
1896-7 „ 0 * £09 
Loan deficit ............... 873 
Transferred bo cover 
capital expenditure, 
are lighting ........ 8085 218 
Reserve fund............... 16,221 
Depreciation fund ...... - 3 205 
£20,586 £20,586 


As regards the reserve and depreciation funds, I believe I am 
correct in stating that no other municipal undertaking in London 
of a like nature stands in so favourable a position as does thab of 
the Hampstead Vestry. The wisdom of the Vestry in so dealing 
with the profits is unquestionable, for ib musb be understood (1) 
that the whole of the loans are borrowed for a period of 42 years ; 
(2) thab renewals during that period cannot be met by further 
loans ; (3) that taking into account the high and continuous pres- 
sure ab which the station is run, very heavy renewals of plant, 
etc., will have to be made from time to time; (4) that constant 
changes and improvemente take place in the electrical world 
necessitating the replacement from time to time of antiquated 
plant by new and improved machinery, etc. ; and (5) that in case 
of sudden and unforeseen accident or calamity happening at the 
station or elsewhere there is no fund to fall back upon save that of 
the rates. Id is the primary wish of your committee to first place 
the undertaking in such a sound financial position thab when in 
the future contributions can be made to the rates, such contri- 
butions shall be both uniform and sustained. The balance-sheet 
calls for no comment. The assets, as far as the consumers accounts 
are concerned, are now almost wholly realised, and the liabilities 
entirely discharged. "The engineer's statement as to the number 
of units generated, etc., is attached to the accounts as usual. 


STATEMENT OF ELECTRICITY GENERATED, SOLD, ETO. 


Quantity eer rT 1 units TR 1,711,782 
; ublic lamps — 2, 
Quantity sold 1 consumers visual 1.290.210) 1,418,442 
Quantity used on works ..... .......... V 13,720 
Total quantity accounted for ....... F 1, 432.162 
Quantity not accounted fol . 279,620 
Number of public lampe ................. t . . 2. 89 
Total maximum supply demanded (kilowabts) ....... sone 1 198 


PROVISIONAL PATENTS, 1900. 


SEPTEMBER 10, 

10049. Improvements in electric commutator bars. The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (William Le R. Emmet, United States.) (Com- 
plete specification.) 

106050. Improvements in controlling high-potontial electric 
eirouits. The British Thomson-Houston Company, 
Limited, 83, Cannon- street, London. (Edward W. Rice, 
junior, United States). (Complete specification. ) 

16051. Improvements in systems of electrical distribution 
The British Thomeon-Houston Company, Limited, 83, 
Cannon-street, London. (Charles P. Steinmetz, United 
States.) (Complete specification. ) 

10059. Improvements in systems of electrical distribution. 
The British Thomeon-Houston Company, Limited, 83, 
Cannon-street, London. (Charles P. Steinmetz, United 
States.) (Complete specification. 

10004. A new or improved apparatus for automatically 
charging accumulaters. Béla Klein, 55, Chancery- 
lane, London. 

10081. A device for putting into ard cutting out of circuit 
liquid rheostats operated by means of compressed 
air. Coleman de Kandó, 18, Buckingham s:rezt, Strand, 
London. (Complete specification.) 

10088. Combined reversing switch aud automatic maximum 
current interrupter for muitiphase reversed current 
motors. Coleman de Kandó, 18, Buckingham-streeb, 
Strand, London. (Complete specification.) 


16094. 
101927. 
10138. 
16129, 


16130. 


16144, 


16146. 


16147, 
16148, 
16159, 


16164. 


16325. 


16226. 


16289, 


16290. 


16291, 


16293. 


16399, 


16308, 


16329. 


16357. 
16375. 


16389. 
16395. 


16408. 


16434, 


16466 


SEPTEMBER 11. 


Walsh'sconneotion rope to table attachment for use 


in the drawing in. of olectrical cables through iron, 
earthenware, or other conduits. Edward Walsh, 28, 
Newhall-street, Dudley. : g 

Improvements in dynamo-electric machines. The 
British Thomson-Houston Com „ Limited, 83, 
Cannon - street, London. (Char les F. Steinmetz, United 
States.) (Complete specification.) ' 

Improvements in compounding electric alternators.. 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London. (Edwin W. Rice, junior, 
United States.) (Complete specification. ) 

Improvements in dynamo-electrie machines. The 
British Thomson-Houston Company, Limited, 83, 
Cannon-etreet, London. (Charles P. Steinmetz, United 
States.) (Complete specification.) 

Improvemente in high-potential eleatric switches, 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London. (Edward M. Hewlett and 
William Le R. Emmet, United States.) (Complete 
specification). 

Improvements in apparatus or means for varying the 
speed of electromotors. George Jackson Churchward 
and Francis Loder Waite, '' Fairholm," Swindon. 

Process of making metallo duplicate phonograph 


records. Thomas Alva Edison, 23, Southampton. 
palais Chancery-lane, London. (Complete speci« 
cation.) ; 


Improvements in electricatly-propelled motor vehicles, 
Thomas Jefferson Ryan, 18, Buckingham-street, Strand, 
London. (Complete specification.) 

Improvements in electrically-propelled motor vehicles, 
Thomas Jefferson Ryan, 18, Buckingham-street, Strand, 
London. (Complete specification.) 

Improvements in and rolating to )ifting magnets. 
Eugene Bradley Clark, 45, Southampton-buildings, 
Chancery-lane, London. (Complete specification.) 

Improvemente in electrical measariag instruments, 
Arthur Cecil Heap, 23, New Bridge-street, London. 

SEPTEMBER 12, 

Improvements in measuring electrical energy and in 
apparatus therefor, Rankin Kennedy, 89, Gathorne- 
terrace, Leeds. 

Improvemeate in or relating to machinery or 
apparatus for covering electric cables, wires, and 
other cores. Isaac Lovell Berridge and Benjamin Kerr, 
111, Hatton-garden, London. 

SEPTEMBER 13. | 

Improvements in induction coils or transformers. 
Herbert Watson Sullivan, 19, Great Winchester - street, 
London. 

Improvements in and connected with eleotrio circuits 
for the transmission of energy by variable currénts, 
George Ashley Campbell, 55, Chancery-lane, London. 
(Complete specification.) 

Au electromagnetic regulator of the admission valves 
of gas or oil motors. Charles Denton Abel, Birkbeck 
Bank chambers, Southampton-buildings, Chanoery-lane, 
London. (La Société Anonyme des Anciens Etablissemente 
Panhard et Levassor, France.) 


Improvements in electric farnaces, John Imray, 
Birkbeck — Bank- chambere, Southampton - buildings, 
Chancery lane, London. (La Société Electro-Metallur 


gique Francaise, France.) 


Improved construction of electric switch. Eduard 


Schulz, 166, Fleet-etreet, London. 

Improvements ia switchboards applicable for electric 
call apparatus. Charles Shore and Charles Heap, 6, 
Bank street, Manchester. 

SEPTEMBER 14. 


Improvements in or connected with electrical switches, 
Samuel Simpson Berry, Macket-street, Huddersfield, © 


Improvements in underground electric railway 
systems. John Denis O'Brien, 23, Coleman street, 
London. (Charles Alexander Balph, United States.) 


Improvements in accumulator boxes. Henry Herbert 


Hill and William Frederick Hill, 4, South-street, 


Fioebury, London. 


Improved apparatus for trimming commutators. 
Joho Phillips, 37, Chancery-lane, London. 
Improvements in electric locomotives. John Smith 


Raworth, 46, Lincoln's-ion-fielda, London. 
Improvements in the electrodes of electrochemical 
accumulators. Johannes von der Poppenburg, 160, 
Friedrichstrasse, Berlin, Germany. (Complete speci- 
fication. ) 

SEPTEMBER 15. 
Improved automatic electrical ocut-in and cut-out 
switches. Joseph Edmundson, Penny Bank-chambers, 
Halifax. ö 
Improvements in electro-hydraulic brakes. André 
Goldechmidt, 6, Lord-street, Liverpool, 
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n ELM. w-. en MAN, 
and electrical appliances. Archie 

8 William Ba. Baxter, 18, Southampton - buildings. 
Chancery -lane, London. 


COMPANIES’ STOCK AND SHARE LIST. 


Amount Price last 
Name 
, paid. Tuesday. 
16483. Improvements in portable electric batteries. Manes Commercial and Industrial.— 
Ephraim Fuld, Birkbeck Bank-chambers, Southampton | Aron Electricity ir. 6 p.c. Cum. Pref. Shares, 1-125,000 1 12 
buildings, Chancery- lane, London. (Complete speci- | British Insulated Wire, Ord., 1-40,000 e = ne =e =e == = =o we FS = db 
fication, ) 40, 001- 70, ose "949 9^ PTs te ee — = — LI 104-11 
e 10.000. B . 68-6} 
; British gl trio Works, Ordin 5 jacet aie: "T = E 
- COMPLETE SPECIFICATIONS ACCEPTED. —— Spor cent. Cum, Pref ef. i 1450 e . Qe H 
. — - t D 2 * dm FA 
Bir dat MA D c E ET 
1899, us r] ary — 2 JI as oe aue 
. 
14904. Application of electric motors for automobile vehicles. qum reine dinh rir TA “109 2 1011 
Thompson. (Cantono.) 8 2nd Debenture Stock.. gn 2 = mea 
18550. Armoured Corgi, in ean and the method of | 24 rs Cable, Agni: — 5 — 134.184 
treating same. Brookes. ugee. ) per oon, r oe „ & 
18759. Disconnecting boxes for electric cables. Fowler and — and Qo. qumcueniesepeiniteisse ares, Mv. MERE 
Reason Manufacturing Company, Limited, Bilson and Swan United, .. 2 2 5 
19710. Wireless telegraphy. Brown. per ven ook Kod $$ op 9e ue vs asasen dis aged m mor x i 
20110, Electrical accumulators. Loppé, Morin, Martin, and $ net cei eal Dette. Jod Um must fO a RN 
ken. (Date i ap pplied for under International Electric mper I . — ns : - af : 
nvention, April 1, 1899.) t P ILES Pug cortice enis us ^ 3130 
90387. Manufacture of cement applicable for uniting | w. I. T. Her — » Telegraph Works, | Ordinary —............ b i uin 
porcel lass metal and oth stan BTCRGS ac ce 06 06 , os we as oo Sn cò — 
„ glow hanes and fer eum «i per cont, Debentures, Wd Wero n 
dental and other purposes. Sehr. sdin Rubber, Gutia Ferohs, and Telegraph Works ..j-... 18 — 20} 1} 
20438, Means for holding shades or globes for electric and Telegnon Construction m Maintenance -- — — ee ee yo 
other lights, Barker. Telegraph Manufacturing, Ordinary. . 6 2 10-1) 
20793. Apparatus for regulating the speed of gas and like — § per cent. Cum. Pref.......... ........ qva pes 95 -bł 
| engines driving dynamo-electric machines, Richardson | W!l/ans rrr XU r- onm P «5 TI 
and Highton. — per cent. First Mortgage Debenture Stock, Red. 100 .. 105-107 
21082. Electrio cirouit breakers. Wright. (Date applied for = 
under International Convention, March 23, 1899.) CFC ' 
21083. Controllers for electric motors. Davis and Wright. — and Poole, Ordinary ........ „ Soa. abd 
es ‘applied for under International Convention, n p ovat, Oum, Tat S 4 his 3 
e e r see 9999 a „ „ „45 ee " 
24, 1899.) Brompton and Kensington, Ordinary ..........-- eene B: ss 7-8 
21670, Ned electric current transformers. British 7 per cent. Preference.......... É ax "E 
Thomeon- Houston Company, Limited. (Everest.) — qe Supply 8 , Ordinary, Nos. 1-20,000 . > 5 — 4-63 
21810, Electrical measuring instruments. Davis and Conrad. 4 Per cont. Cum. Prei- mM 3 
y ie 8/75 for under International Convention, | Chelsea octricty § upply e PCIE MN TERES Gne i 3 = di. 
April 1, 1899. r cent. De ess . - , 
City of Lond , S occu cc ccc TOT LTY DOIITIT LITT e 10 .. -1 
22164. El etio ignition device with revolving 0 t. K — 10 — 19j) 
e atures for gas, petroleum, and similar motor je — ö— Stock |. Perr fore 100 LE 
engines. Thompson. (Sturm.) County * t London and zt 1 Ordinary ...... 15 - »9 
29754, Alternating aro lamps. Davy. 44 per cent: Debentures Prov. Certs, AU pd. Rd. — Z 107-110 
23295, Trolley stands for electric railways. British Thomson. | Bimundsons Kiecricitg Abet Beh. Ordinary, 117,400.. 10 — 894 
5 per cent. First Mort. Debbd 100 .. 99-103 
Houston Company, Limited, and Samuelson. Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 . 93-10) 
24487. Coin-controlled mechanisms for use in connection with | London 1 và 8422 542525 ee : as usd 
prepayment eleotrio meters or the like. British á 32 cont. lat } Mortgage Debenture Stock, Red... 100 .. 99-1 
Thomson-Houston Company, Limited, (Cox.) Metropo' lian, Ordi * "T 88 eee 115 EN ore. 
t bent GOCK .... = -l 
24740. Eiectrio switches. Ely. 117 cent. Mortgage Debenture, e 100 .. 96-05 
25701, Controlling apparatus for electric motors. Steven and | Notting Electric Lighting dee ed e ApAUSSNERRADAQUE 10 — 14-163 
Haigh. Oriental, yy M ie e ee essa ener dens l «d D 
1900 e8 .... 0 ^» - mà er ecm ase: * 46 GO ee E 
: CCC Xs i 
71383. Incandescenoe electric lamps. Lake, (Washburn and | Oxford Electric, ren Now 1-96 and 407-10,810 ..........-. y aš sie] 
Tinkham.) River Plate Electric Light and Traction, Deb. . ixa9., RUD ax 76-85 
12152, Method of increasing the capacity of lead secondary Mn sh per cont, Fie IL 8 ores Tio . 104.107 x 
t res 0 6 ntures e 
batteries in practical use. Heim. sintthneld® arketa Electric Supply, Lid Ord., 1-12,000 .. 5 2- 
He * — Stock T eeeeee - 100 ee T 
——— É— gm — Pall Mall , Ordinary, 101-20,080 — m ; 5 144-164 
7 ID.. ee 
TRAFFIC RETURNS. Westminster, Ordinary e Er meet aks siue ui NET. 
Eleetrie Railways.— 
Returns for Increase Total receipts for 
Line. woek half-year. Central og ^n med Ce „ Sete eee sees ^» „„ „„ „„ 4 ð5i[ͤ * ee 225 
Ending 1900. 1899. decrease. | 1900, | 1809. VVV Ti 
— aS | — . d Bouth London, Consolidated Ordinary ........ à 19 us oM 
£ £ ME 3X £ £ vasa Ordi inary vium i ^ * —— — us » 4e 924066 ve - os i ae 
Aberdeen Corp'rat'n|Sept.15| 743| 806| - 63 |11,694 10,397 Le Par NE Qi nee AUD S 
Birmingham Trams! ,, 17 4579 4,99 + 140 160.457 152,797 anh aepo ee ee Meet: loo — 130186 
lackburn Corp'rat'n — — — — — — € | Liverpool Overhead, b per cent. Prei. g—— — 7 oo 18-185 
BlackpoolCorporatn.| ,, 131.492 966) + 526 |22,080 16.843 Waterloo and City, Ordinary ..... ----- =a 100 — 9295 
Blackpool.Fleetwood, „, 17 1, 3291, 136 + 193 |15,850 |15,934 Eleetrie Tramways.— 
Bradford City Trame| ,, 16 | 605) 395 + 210 |12,827 | 9,930 | Blackpool and Fleetwood Tramroad e 10 .. 14-16 
a were Co. „ 14 3,683 3.360 + 323 239 1 — Brisbane ! Tramway pas soar TREE RR teda cea, care 100 v 103-105 
Carlisle Tr'mw'ys Co 15| 214| — — fi — citis " rae es : 
Central London Ry. | , 15 4833| == =, [323084 ß 
& Sout ndon, „ 16 1,506] 868, + l c 5 per cent. PRIM Debenture Stock .......... 100 .. 123-196 
Cor — 1900 ...... 100 — 122.125 
E.T. and E. Co.] ,, 13 503) 495) + : 15, verd ped B. Ayres & Belgrano Tram, "A"6percent, Om. Pf,1-40,000 5 — - 
Dover Tramways .., 15 275| 308|- 33| 7,692 | 7,383 * B" 6 per cent. Cm. Pl., 1-97,500.. e.. sa ae ea co as E iv B} 
Dablin & Lucan E.R} „ 15| 117| 88 +  29| 1,298 | 1,048 5 per cent, n Book; 2 TC e 100 SS pris 
Dub e care — — P U rt — ee " 
rg dre oy: Ae eek d em = Kidderminster and District Lighting and Traction, Pref... 10 .. 10} 
Dublin S. D. Eléctrie! ,, 14]1,079| 891 + 188 New General Traction, Ordinary............. cert 6 = 31 
Haller 8 „ 15 9,932 9,590 + 342 — = 6 per cent. Cum. Pref. .... PAO, Sy ie 5 
ax Corpo „ 16| 949| 684 + 265 19,416 15,216 | Oldham, Aston, and Hyde Tramway, Ordinary .......... 10 — ls. lo 
"E — lard ze aoa eee ze Ne Bonis Traction, Ordinary, 36,661-40,000 2 —. "e np 
[resti 5 859, 129 7,888] -- 1, 241 [277,210 245,768 ^? 5 b nm. Pref DM enn cde [lU as 1 
F i 16 }1,719}1,484| + 235 19,206 ¢|18,753 4] per cent, Debenture Stock. . . 100 — 101 107 
5, Helens tram n Sy Brod E: EUN Rer Telephones.— 
Sheffield Corporation 16 |2,645| — — — — ; 
Swansea Tramways. ,, 14| 497| 288 + 209| 5,192 | 3,351 | “stlonsl ere Cum Fiai Fret. = 10 Lo Ma 
6 per cent. 2 88 L AD as an <6 on ab ob an zo = 181 
a Binoe April 1. ö Partly electrical. c Since Jan. I. d Since July 6, CCC Rely cc nant is Stemi 
ue From July 30, f From June 30. Oriental Telephone and Blectric Company .------ l — 41 


THE ELECTRICAL ENGINEER, SEPTEMBER 28, 1900. 488 


NOTES. 


“Science Abstracts.” — We 
September volume of Science Abstracis. The volume 
contains, as it usually does, a large number of abstracts of 
a very useful and interesting nature dealing with general 
physics, light, heat, sound, electricity, steam plant, telegraphy 
and telephony, etc. 

National Telephone Company.—We note that the 
head offices of the National Telephone Company have been 
removed to Telephone House on the Victoria-embankment. 
The erection of these fine offices has occupied a considerable 
time, and it must be admitted that this building helps con- 
siderably to improve the appearance of the Blackfriars end 
of the Embankment. 


Central Technical College. 
dinner of the Association of Old Students of the Central 
Technical College is to be held on Tuesday, Oct. 2, at the 
Restaurant Frascati, Oxford-street. We are asked to state 
that old students can obtain further particulars from the 
hon. secretary, Mr. M. Solomon, 12, Edith-road, West 
Kensington, W., to whom applications for tickets should be 
made, 


Poona College of Science.—We note that Mr. H. M. 
Page has been appointed to be professor of chemistry and 
geology, and to act as professor of physics and electrical 
engineering at the Poona College of Science. It would 
seom to us that Mr. H. M. Page's duties in his new 
positions will be too many to allow of the proper 
fulfilment of his duties in either of the departments, 
and we think that the post is one which should have 
the attention of two professors. 


The Metallurgical Congress.—This is a year of 
congresses, and one is not surprised to find that a 
metallurgical congress has just been held at Paris. At 
this congress on Saturday the Swiss representative read 
a report on the situation of unionist metal workers. It 
was subsequently decided to hold a congress every five 
years. The congress also approved a proposal made by 
the British representatives in favour of a certain number 
of workmen belonging to the federation being sent from 
one country to another. 


The Central London Railway.—After a very con- 
siderable period of waiting, the passenger by the twopenny 
tube who wishes to alight at Bond-street Station may now 
do so. The station was opened to the public on Monday 
last, and appears to be quite as popular as the other stations 
in Oxford-street. The station has during the past month 
or two had a rather ghostly appearance, owing to the use 
only of the incandescent electric lamps, which, with the 
white walls of the station, had a rather depressing effect. 
This is, however, now all changed, and the bright arc 
lamp sheds ita rays in London’s last new station. 


, “The Masonic Illustrated.”—We have received a 
copy of the first number of the Masonic Illustrated, which, 
as ite name implies, deals entirely with news concerning 
the fraternity of Freemasons. The paper is to be issued 
in monthly parts, and will, we presume, chronicle all the 
events, meetings, etc., which take place in the community 
which it chooses to represent. The journal is plentifully 
illustrated with portraits of various Masonic officials, as 


well as some views of the interior of the Freemasons’ Hall 


in Great Queen-street, to which has recently been added a 
new wing. The usual first-number presentation plate is 
issued, the subject naturally being the Grand Master of 


the Order, the Prince of Wales. The editor in his leader 


speaks in a very optimistic way as to the future of his 


have received the have been tried from time to time in several large towns in 


different countries. The last one to take up the question 


— The thir d annual with interest that our contemporary, the New York 


to more commodious premises at 13, Park-row. 
office building to which our contemporary has removed 
bas a certain distinction of its own, it being the highest 
building in the world used for office purposes. 
no less than 31 floors, and requires 900 h. p. for its 
,7,500 electric lights and 10 electric lifts. We must 
heartily congratulate the editor of the Electrical Review 


magazine, and we think, judging by the pem isaue, that 


to some extent this is justified. 


Motor Mail-Vans.—Postal motors of various kinds 


is Paris, in which city the Paris correspondent of the Daily 


Telegraph states that there will be running a motor postal 
service. 


Mr. Mougeot, who is well known in connection 
with the French Post Office, is said to be studying a plan 


for the utilisation of electrically-worked cars or voiturettes 


for the speedy distribution of letters and telegrams. The 


cars will have somewhat the appearance of the tradesman's 
distributing cycle, and will have four wheels. 
that these new aids to the quick delivery of letters and 
‘telegrams may be a great success. 


We hope 


The New York “Electrical Review.”—We note 


Electrical Review, by reason of ite great success and the 
consequent expansion of its business, has found itself 
compelled to remove its offices from the Times Building 
The 


It has 


on the success to which the paper has been brought, and 
hope that this success may be even greater in the journal’s 
new home. 


Electromobiles.—In a recent article the New York 
Sun thinks that at present the automobile which is most 
in favour is the electrically-propelled vehicle. It, of course, 
enumerates the objections to the accumulator-propelled 
car—that it cannot go very far with one charge, that the 
batteries are heavy, eto. — but yet thinks that electricity 
where it can be used is the favourite. Gasolene motorcars 
are atated to be very objectionable, owing to the odour 
which they emit, and which for some minutes after they 
have passed makes the air smell like burnt oil Steam 
is said to be popular for long-distance travelling, this being 
naturally so, as it is fairly cheap and does not smell badly. 
It is to be hoped, however, that in a few years’ time 
improvements will be effected which will give the electro- 
mobile a much wider range, and stations at which the 
accumulators can be recharged will also be W more 
common. 


Penny-in-the-Slot Telephones.— We notice that 1t 
is reported in the daily Press that Mr. C. J. Bayard and 
Mr. Arthur Lamkio, two London electricians, have invented 
an ingenious arrangement for supplying telephone calls for 
a penny-in-the-slot. In this instrument, by dropping a 
penny into the slot, it is put into working order, and the 
central exchange can be called up. The whole thing is 
automatic, and if a user does not want to bother with 
pennies every time he calls anyone up he can have each call 
notched against him by a ratchet-wheel arrangement. The 
great feature of this machine is, however, that if one puts 
a penny in the slot, or has a call notched against one, and 
the person called up cannot be put in communication with 
the caller, the telephone operator can cancel the notch or 
make the instrument return the penny by switching in 
another current. Tho instrument would seem to threaten 
the existence of telephone rentals. 

London United Tramways.—The London United 
Tramways Company, having obtained concessions as to 
electric tramways in Middlesex, is now apparently turning 
ita attention to Surrey. Thus a letter was read from Mr. 
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Clifton Robinson at the meeting of the Richmond Town 
Council last weok, stating that although the timo was yet 
somewhat distant for lodging formal proposals, he thought 
it only an act of courtesy to give them early intimation of 
his company’s intention to apply in the next session of 
Parliament for powers to construct additional extensions 
to the existing tramways in the Richmond district, and to 
connect and work the same as part of their comprehensive 
system of electric tramways in Middlesex. If the tramway 
company obtains the powers for which it is apparently 
going to ask, there will soon be existing from the West of 
London to the nearer towns and villages an electrical 
tramway service which cannot fail to be of immense value 
both to Londoners and those in the towns through which 
the tramways run. 

Rapid Transit.—Mr. H. C. du Val, of the New York 
Central Street Railway, recently returned from Europe to 
America, and consequently has given his views on how 
the traffic is managed in Paris and in London. The 
Parisian electric railroad, which has only been in operation 
a few months, he does not seem to think much of, and says 
the way of managing in Paris would not suit America. 
His first objection is that the cars seat only 36 persons, 
and there is standing room for eight ; so that 44 passengers 
are taken up, and the crowd waits for the next car, which 
is besieged until another 44 are on board, when the crowd 
has still another wait. This does seem rather a bad plan, 
and Mr. du Val thinks that if the French officials had to 
handle a six o’clock crowd at Brooklyn Bridge, they would 
resign within 24 hours or end up in a madhouse. He does 
not say very much as to London, but remarks that there 
is the same wait as in Paris. We would, however, point 
out that there is generally room on the electric railways in 
London to take the waiting passengers, and the waits are 
not very long. 

Damaging Electric Lamps.—We noted some time 
ago the case of a boy who was fined for throwing stones 
at telephone wires and insulators. A variation of this 
amussment is reported from Bootle, where the boys turn 
their attention to damaging the arc lamps in the town. 
The amusement consisted in the interference with the 
switch gear inside the lamp columns. The boys got a 
plece of wire and inserted itin the keyhole in the lamp 
column, and this in some way caused a short-circuit, which 
burnt the mechanism and damaged the enclosing box. The 
actual damage done to a particular lamp was about fifty 
shillings’ worth, but the total damage during the week was 
estimated at £10. Mr. Wright, the electrical engineer, 
said he thought the boys did it to get a little shock, but 
very serious damage might result. In reply to the Bench, 
Mr. Wright said the lamps were similar to those in other 
towns, but the Corporation were about to take measures to 
prevent any recurrence of the mischief. The magistrates 
inflicted a fine of 1s, and costs upon each of the defendants, 
and ordered them to pay £1 damages. The parente were 
also warned to look after the boys, as if the latter came to 
the court again they wonld have to go to gaol. 

Derailment Prevention.—Mr. W. T. Van Dorn has 
invented a device by which he claims high speeds can be 
obtained without derailing the cars. There is in the device no 
material variation from the ordinary standard road bed and 
rolling-atock. The only difference is that for about every fourth 
tie one somewhat longer is substituted on which to fasten 
the brackets for the support of the safety rails. Those 
consist of ordinary T-rails turned upside down and bolted 
securely to the brackets, in this way somewhat increasing 
the stiffness of the road bed. The car axles, instead of 
terminating in a grease-box, are extended until they project 
out under the inverted safety rails, and are provided with 


a small anti-friction roller at their extremities, which travels 
along those rails. By having this roller insulated from the 
axle, and using a contact shoe on each side of the car, the 
safety rails may, it is stated, be insulated and used as 
the two sides of a trolley circuit and the cars run electri- 
cally, this being the most likely form of power for a high- 
speed service. The invention is no doubt one which is 
well worth considering, but it would appear to us that the 
inventor places too much confidence in anti-friction rollers, 
and we think that he would have great difficulty in over- 
coming the friction of which he speaks so lightly. 

The Lakeside Tramways.—The inhabitants of the 
Lake District have recently been much disturbed, owing to 
the British Electric Traction Company having expressed 
its determination to seek powers to run an electric 
tramway in the district. The tramways are intended to 
compete with the coaches which run in the district, and 
which carry passengers to and from particular portions of 
the nelghbourhood round the lakes. It is argued by the 


local people that electric tramways would entirely spoil 


the beauty of the place, and would prevent a large number 
of people who go there for quietness and solitude from 
patronising the district. To this the traction company 
reply that they quite appreciate that some people dislike, 
not only electrical tramways, but railways as well, and the 
fow living in this secluded district may wish to maintain 
their seclusion, This, however, it is argued is not fair to 
visitors who go there, and who cannot afford to pay the 
excessively high coach fares which are charged. The 
company further state that there are numerous places of 
great natural beauty in America and in Europe in which 
electric tramways are used for communication, and the 
view in these districts is almost invariably that the greater 
the number of persons within whose reach the beauties of 
the district can be brought the better, and also that the 
introduction of electrical tramways appreciates the value of 
the property and the attractions of the district. 

The Determination of Magnotic Force.— The 
committee of Section A of the British Association appointed 
to ascertain the most suitable method of determining the 
magnetic force on board ship, presented an interesting 
report to the section at the recent meeting at Bradford. 
The report was not read, but was briefly referred to by 
Dr. Lees. He pointed out that the great difficulty in 
determining the magnetic force on board ship was due to 
variations in strength of the magnets used. In fact, a 
number of the observations so obtained were rendered 
almost valueless by the assumption that the magnetic 
moment of the needle used in the experiments was oon- 
stant. Up to the present the committee favoured the 
method of experimenting devised last year by Captain 
Creak, which was devised with the special object of getting 
over this defect. By this method two magnetic needles 
were used, and the experiments consisted in finding out 
the alteration in readings given by adding weights to the 
needles. In this way two determinations were obtained, 
and the third equation required to eliminate the magnetic 
strength of the two needles was made by observing the 
deflection caused by one needle on the other. In this way, 
with three observations one could be absolutely indepen- 
dent of the variations of the magnetic moment of either of 
the needles, and the true values of the magnetic force of 
the earth can then be accurately made on board ship.  . 

Electric Heating.—Electric heating and cooking 
apparatus would seem to be more of a success in Amèrica 
than in England. It is true that Messrs. Crompton and 
Co. have a department which deals with this subject, but 
since the removal of the heating and cooking utensil works 
from Fulham to Chelmsford the matter would seem to have 
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taken somewhat of 4 back place in the firm's manufactures. | tank may be sport after the Gallic canons," thinks our 


Àt the last meeting of the company the shareholders were 
informed that the department was still carried on, and that 
it just paid its way, but that no very special efforts were 
being made to develop the industry. From America, how- 
ever, we have received a catalogue of the Simplex Elec- 
trical Company, of Cambridge Port, Massachusetts, which 
deals entirely with electric heating. The process of manu- 
facture, that of burying the resistance in enamel, which 
has been burned on to the article would appear to be 
very similar to the Crompton method. The articles can 
be used both on alternating and direct currents, and they 
can be had for any standard voltage up to 220 volte. The 
articles include almost all domestic utensils which are used 
for boiling, grilling, frying, etc., and irons, sealing-wax 
pots, soldering irons, kettles, coffee-pots, foot-warmers, 
stoves, radiators, etc., are amongst a fow of the numerous 
articles to which electricity is applied as a source of heat. 
With the development of electricity in Great Britain we 
may, however, look forward to the timo when, instead of 
the ordinary coal fire or gas stove, our kettles will be 
boiled by simply turning a switch on or off as required. 


An Overhead Linc to France.—An idea, which 
does not strike one as being very practicable, was explained 
in a recent issue of the Daily Mail. An Italian with the 
high-sounding title of Comte Pompio Pieri claims to have 
invented a scheme by which the Channel Tunnel will be 
rendered needless, if ever it was otherwise. The inventor 
proposes to take passengers from Dover to Calais and 
vice vers in a quarter of an hour without sea sickness, 
danger, and with a sea breeze thrown in. The electro- 
aerial railway which is to do all this is said by French 
engineers to be simplicity itself. Two strong cables, the 
upper one being charged with electricity and the lower one 
for steadying purposes, are to be upheld by some 50 captive 
balloons, and are to go from the highest points on the 
English and French coasts. Along these two cables cars 
capable of containing 10 persons, and supplied with electric 
motors, are to travel at lightning speed, this speed being 
accelerated by tho sag in the wire. The car is to be built 
of aluminium and cork, and will float right side up if it 
happens to be precipitated into the sea. The wire will be 
supported at either end by large captive balloons, and small 
captive balloons will serve the purpose of lifts and land the 
people in the cars. The count thinks his scheme is daring 
but quite practicable, and states that we should have 
nothing to fear from France owing to its connection to us 
with this line, as the cables could be cut in five minutes, 
which, as our above-mentioned contemporary remarks, 
would be bad for those enjoying tho sea breeze on it at 
the time. 

Antomobile Racing.—The automobile. races which 
have taken place recently in America do not seem to have 
been so generally appreciated in that country as such races 
are in France. For instance, our contemporary, the Elec- 
trical World of New York, points them out as “a fine 
example of fruitless competition," and there is no doubt 
that this was the right way of looking at the particular 
races spoken of. They were open to all, like some horse- 
races, there being no limit to weight, size, etc. There was 
consequently a general scramble, out of which tho machines 
with the biggest motors came first. The electrical machines, 
we notice, did well even under theae absurd circumstances. 
Our contemporary protests against such foolish and reckless 
races, which, it thinks, will bring the automobile into dis- 
repute, and will probably end in such restrictions being 
placed on motor driving as to prevent any enjoyment or 
use being derived from it. ‘ Developing a speed of a mile 
per minute huddled up behind green goggles on a gasoline 


contemporary, "but it will not go far or fast towards 
encouraging the general use of automobiles for practical 
purposes.” The road races of the early summer were more 
to the point, as they brought out machines capable of fairly 
hard service and ample speed for ordinary uses. The faults 
of automobiles at present are not in the speed, but in 
weight, noise, smell, short radius of action, and general 
complication. For pleasure riding, a machine that can 
make 15 miles an hour if necessary, or run 40 or 50 miles 
without attention and with the reasonable certainty of 
getting home, is much more useful than a racer which may 


make 40 miles in an hour, and have to be left on the road 


to be sent home by rail. 

A Submarine Arc Lamp.—It may be remembered 
that some time ago an arc lamp for submarine purposes 
was invented, but which failed for various reasons. We 
now learn from the Electrical Review of New York that the 
inventors did not despair of accomplishing their object, and 
after a considerable amount of investigation claim to have 
at last obtained an arc lamp suitable to submarine use. In 
this lamp no air- tubes are used, oxygen being fed to the 
lamp by a secret process. The diving outfit includes tho 
lamp, portable waterproof cable, and switch for turning the 
light on and off. The lamp consiste of an upper mechanism 
chamber, containing a solenoid and other mechanism. The 
lower chamber is enclosed in a glass globe, which is 
hermetically sealed by means of rubber gaskets to the 
upper chamber, Inside this lower chamber is placed an 
inner globe and carbons. The length of the lamp is 22in., 
and the metal parts are of gunmetal. The glass globes are 
constructed to withstand a pressure of 500lb., allowing a 
depth of 1,000ft. to be reached with safety. This is, of 
course, more than sufficient for all ordinary diving cases, 
The lamp is equipped with Holophane globes, these having 
a high diffusive quality, and avoiding the casting of sharp 
shadows by the framework of the lamp. The lamp is very 
compactly built, and can be used in very confined spaces. 
In tho light of the enclosed arc lamp practice, we are not 
quite sure that it is the inclusion of oxygen which it is 
said is required in order to make this lamp a success, but 
think it might possibly be that some means should be pro- 
vided to enable the gases to expand, and also those gases 
formed by combustion to escape. It is interesting, how- 
ever, to note that the inventors, tho Naval Electric Com- 
pany, have succeeded in getting an arc lamp which will be of 
real use in submarine work. 


Commutators.—The bursting of a commutator on a 
booster at the Plymouth electricity works reminds one 
that in designing commutators the mechanical details 
require careful construction. In the early days we 
remember two or three similar accidents in which a 
commutator burst, throwing sections of copper in all direc- 
tions. More recently we have heard of large machines 
in which the mechanical details for securing the com- 
mutator sections in place have been defective. With 
these large commutators and high-speed engines the 
circumferential speed is very considerable, and the centri- 
fugal force reaches a high value. One is not surprised, 
therefore, that steel of a high quality is entering into the 
construction of practically all commutator supports for 
large multipolar machines. Referring to the accident at 
Plymouth, we notice that a most circumstantial account 
has been published in the local papers, in which the 
engineer in charge of the station at the time covers 
himself with glory in giving exceedingly full details 
of what he did after the accident happened. The 
gentleman in question is lucky not to have been in the 
line of fire when the fragments were flying round, 
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but we do not think it does any good whatever to the 
undertaking to put accounts of such detail in the untechnical 
Press. Although serious damage might have been done, 
no personal injury was caused, and as soon as Mr. Rider 
arrived on the spot the tramway service was restarted. 
We therefore hold that the local papers should have been 
satisfied with the statement that there had been a slight 
mishap to one of the running machines, which would in no 
wise interfere with tho running of the tramways, nor would 
it cost any considerable amount to repair. We do not 
quite go so far, however, as one borough engineer of our 
acquaintance, who, when the arc lighting of the public 
streets went out, assured his committeemen that he had 
cut them out in order to test the circuits. He did not 
atate that the testing was a necessity owing to a bad break- 
down in the insulation. 

The Question of Brakes,—When commenting a few 
weeks ago on the report of the commission of the New 
York State, in which it was advised that more powerful 
brakes were required on most of the tramcars in that State, 
we alluded to the fact that the committee of enquiry, 
although appointed by the State, had not means to enforce 
auy decision on the tramway companies. It will be remem- 
bered that a large number of trials were undertaken with 
electric brakes, from which good, useful conclusions were 
derived as to which of the various electric, compressed-air, 
and hand-power brakes were most effective. We now notice 
in our contemporary Electricity, of New York, that they 
interviewed the presidente of the Metropolitan Street 
Railway Company, and also of the Brooklyn Rapid Transit 
Company. Both of these gentlemen are apparently experts 
in avoiding a direct reply to a question, and the first, Mr. 
Vreeland, even questions the advantage of having powerful 
brakes. He asks who would care to ride in a car, the 
brakes of which would stop it within 30ft. or 40ft., and he 
appears to infer that once in a way the car not 80 equipped 
should be stopped by running into a brick wall or into 
other traffic. He, of course, has a word to say as to the 
advantage of using a couple of chains instead of one on a 
hand-power brake, which his company has done. President 
Rossiter, of the Brooklyn Rapid Transit Company, gave 
his views on the same general lines. His company were 
extremely interested in the trials made on behalf of the 
State, in order that they might be compared with similar 
trials which they themselves had undertaken. Of course 
his company were exceedingly anxious to adopt the best 
brake, and having hedged to that extent, one gathers from 
the remaining statements that he would neither accept the 
verdict of the committee as to which was the best brake, nor 
would he advise any extra expenditure on the brakes for 
his tramcars at the present time. In fact, neither of the 
gentlemen will take any advice from the committee, nor 
will they expend anything on improving their systems of 
braking in consequence of the report. We here therefore 
reiterate our point, that in such matters Government 
control, as exercised by the Board of Trade, is the best. 


Water Power from the Rhone.—We notice in the 
August issue of the Bulletin of the Société des Ingénieurs 
Civils de France a description by Mr. M. F. Bonnefond of the 
water power available and of the schemes for utilising the 
same on the higher waters of the Rhone. The author states 
that from Pyrimont to Fort de l'Ecluse the Rhone falls 
rapidly through a series of gorges and waterfalls. Thus in 
a length of 124 miles the total fall is no less than 210ft. 
Again, the Lake of Geneva acts as a reservoir to keep the 
flow in the river within limite, and the minimum amount 
of water passing down the river is said to be at least 
5,250 cubic feet per second. From this the author works 
out{that the minimum offective horse-power which can be 


obtained from the water in the driest months is 100,000 h p., 
while for nine or ten months in the year one could depend 
on getting at least 200,000 h.p. Up to the present the only 
quantity used amounts to 10,000 h.p., which is obtained by 
an Anglo-Swiss company, but there are three schemes on foot 
organised by Frenchcompanies, which only wait for the formal 
sanction of the authorities before commencing work. It is 
said that this consent is now exceedingly difficult to obtain 
quickly, and that whereas 30 years ago all the formalities 
could be completed within three months, it is now actually 
two years since the present French companies first applied 
for permission. The author then proceeds to describe these 
three schemes and the civil engineering works which will 
be necessary in carrying them out, but for these details our 
readers will do well to seek the volume above mentioned. 
The names of the schemes and their engineers will, however, 
be of interest. Tho first, which would have its works about 
3] miles from Bellegarde, would when completed be able to 
provide 25,000 h.p. even in the winter months, when the 
river is lowest. The engineer who is responsible for this 
scheme is Mr. Supéry, of Lyons, and it is being financed 
by Messrs, Planche et Cie. The next scheme takes its 
name from the Boucle du Rhone, and would develop 
30,000 h.p. from a fall of about 90ft. The engineers 
for this scheme are Messrs. Gotteland and Garcia. The 
third scheme, called after the Pont de Giéiin, is duo to 
Messrs. Buffaud and Tavian, of Lyons. In this case the 
fall utilised is above Bellegarde, and here again 30,000 b.p. 
is expected to be obtained. The horse-power which will be 
developed at these three stations would be largely used for 
electro-chemical and electro-metallurgical purposes, but, of 
course, the electricity could also be transmitted to the 
various industrial centres within a range of from 75 to 
100 miles. The author states that the various promoters 
think that £2 per horse-power hour per annum will repay 
for the cost of the works, and this will be about one-tenth 
of the cost of the horse-power per annum in the district 
when obtained from coal. 


The Viagraph.—At the recent meeting in Bradford 
of the British Association, Mr. J. Brown read a com- 
munication on an instrument, called by him the viagraph, 
for testing and recording automatically the unevenness of 
the road surface. The subject is one which is of great 
interest to manufacturers of automobiles, and hence to 
those electrical engineers who are working on the problem 
of accumulator traction on ordinary road surfaces. Since 
the meeting we have had the opportunity of inspecting 
the instrument in London, and one cannot but be struck 
by the simplicity of the mechanism and by the ingenuity 
displayed by the designer in ite construction. The viagraph 
consists of a sledge, the runners of which are straight 
edges about 16ft. long. In the middle, between the two 
runners, is a toothed wheel of from Zin. to Ain. in diameter, 
which always rests on the road surface. The revolution of 
this wheel is reduced by suitable gearing until it moves 
the drum carrying the recording paper. The reduction is 
such that jin. of the motion of the paper represents 1ft. 
along the roadway. The vertical movement of the wheel 
which is carried on the lever is reproduced to scale by a 
pencil resting against the recording strip of paper. In 
this way a jagged diagram is produced, which gives one 
a good idea of the local unevennesses which occur 
on the road surface. In order, however, to give 
some indication of some of the vertical movements 
through which the wheel resting on the road suríace 
is moved, an ingenious arrangement is added of the 
following nature: A cord from a point on the lever near 
the wheelaxle is carried over gnide pulleys to the driving 
wheel of a counting train. This driving wheel is provided 
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with a ratchet, so that it only drives in one direction, and 
moves back without altering the train in the other. In 
this way a record is obtained of the total vertical displace- 
ment in one direction only. The author gave as an example 
the record obtained in this way when on the Guildford road, 
on which the sum of the depth of the ruts is from 12ft. to 
l4ft. per mile. On the Prescot road, from Liverpool, the 
average of several readings gave 42ft. per mile, while on the 
Lisburn road, near Belfast, no less than 134ft. of rut per mile 
was recorded. The above figures suggest an interesting 
experiment as to the additional energy required to drive a 
vehicle over an uneven road. The actual energy wasted 
in the vertical] vibration in the framework of an automobile, 
and also of its contents, is a subject which requires careful 
investigation. That this vertical vibration would waste a 
considerable amount of energy, is obvious from the great 
advantage given by pneumatic tyres over solid rubber 
tyres, as experienced by the cyclist. It was suggested in 
the discussion which followed Mr. Brown's paper that such 
experiments should be actually made. In this case, trials 
made with an automobile supported free from the ground, 
with brakes applied to the driving wheele, would be used 
as the datum line. 


Radic-Telephony.—We notice in the Revue Générale 
des Sciences a description by Prof. A. Popoff, of Kronstadt, 
of some experiments in radio-telephony. He states that in 
May, 1899, he was experimenting with wireless telephony 
on two islands near Kronstadt, when suddenly the signals 
ceased to be received although transmitted. He then tried 
the effect of placing a telephone in the circuit of a radio- 
conductor and dry battery. He then found that the 
signals tranamitted were perfectly audible in the telephone. 
On other trials he found that only weak currents would 
produce this effect. For experiments at long distances 
bo used a glass tube in which were pasted small bands 
of platinum upon which rested steel filings mixed with 
crushed pearl. The tube was well dried and hermetically 
sealed. This radio-conductor, he found, was preferable to 
any other. The electric waves were found to successively 
increase and decrease the resistance of the radio-conductor. 
After reading an article by Hughes, the inventor of the micro- 
phone, which stated that a combination of the microphone 
and telephone might show the existence of electric radia- 
tions, the author tried several forms of microphones, but 
found the combination only good for more powerfal 
currents, Last winter, Prof. Popoff states, an accident 
occurred to a war vessel in the Gulf of Finland, and to 
facilitate the work of saving the vessel, which was ice- 
bound, it was necessary to establish a system of wireless 
telegraphy between the island against which the injured 
vessel lay, the continent, and the ice-breaking vessel, 
* Ermack. The professor was intrusted with this work. 
Sets of apparatus were placed on the island and at the 
village of Kotka. The first trials were made with a 
kite in order to determine the best position for the 
masts. When the masts were fixed, dispatches were 
easily sent and received. An ice-floe had broken adrift 
with 27 fishermen upon it, and a dispatch was sent to 
the ice-breaking ship in a few minutes. The dispatch was 
received perfectly, and the ship saved the fishermen, who 
were floating out at sea on the ice-floe. This immediate 
application of wireless telegraphy, he states, caused some 
sensation. The poste which were established included two 
telegraphists and an assistant electrician. The two stations 
were supplied with Ruhmkorff coils giving long sparks. 
The masts at Kotka and Hohland were about 50 yards 
high. Messages were regularly transmitted between the 
poste, and during the 84 days in which work was going 
on, 440 officia teleg ams were exchanged. The ‘longest 


dispatch contained 108 words, this being the Press message 
to the effect that the vessel was saved. The weather was 
very bad, heavy snow falling, but the messages were not 
interrupted. The author believes this to be the firat 
regular service of wireless telegraphy. During the time 
the telegraphy was employed the temperature did not rise 
above 12deg. F., and went down as low as 20deg. The 
author thinks that, in view of the work done in this 
‘instance, the use of radio-telephony, being very simple, 
will become of great service in the future. 


An Electric Automobile with Trolley. — Mr. 
J. W. G. Aldridge’s paper on An Automobile for 
Electric Street Traction,” read before Section G of 
the British Association at Bradford, was remarkable for 
the inconsistency of certain of the opinions expressed. 
Mr. Aldridge is, however, to be congratulated on the 
use of the cinematograph for illustrating the flexibility 
of the system he advocates, although the instrument 
at the same time illustrated defects in certain respecte. 
The system of electric traction in question is that developed 
in Paris, on the road to Vincennes, by Mr. Lombard Gerin. 
While up to the present we do not think the system is 
commercially feasible, every credit is due to the inventor 
for the ingenuity displayed by him. We have previously 
referred to this system, which consists of a motorcar 
running on the ordinary roads and fed from two trolley 
wires by the side of the road. Instead of the usual trolley 
for collecting the current, a flexible cord containing six 
conductors is used. This cord connects to a small carriage 
which runs on the two trolley wires, and which is driven 
by means of a synchronous three-phase motor, which is 
supplied with current from three slip rings on the motor 
on the car. The speed of the small motor on the trolley 
wires is made slightly more than is required to keep pace 
with the vehicle, so that the dragging on the wire is 


‘avoided. By means of a brake the advance can be 


restricted by the driver. The author explained that the 
jolting of omnibuses on the common roads was so terrible 
that they would have to be replaced, but he failed entirely 
to explain how he expected the electrically-driven bus to 
avoid the jolts which are due rather to the road surface 
than to the means of propuleion. 'The great objection 
to the system up to the present seems to us to be 
that the small motors running on the trolley wires 
will not be able to pass each other. Thus we were 
shown on the cinematograph the operation which had 
to be conducted when two of these electric automobiles 
met. It involved the change over of the conductor from 
one car to the other, and although the work was smartly 
done, the interval was much too long to be allowable on 
any important roads. We were told, however, that the 
inventor had succeeded in solving the question which has 
80 long troubled the mind of the erratic engine driver of 
how two trains running on the same line towards cach 
other can pass without destruction. "The other alternative, 
of providing two trolley wires on both aides of the street, 
considerably nullifies the author's claim that the system is 
cheaper than tho ordinary trolley. In the discussion which 
followed the paper, one or two of the speakers mistook the 
action of the motor on the trolley, thinking that it was a 
converter from direct current to three-phase current. Another 
suggestion was that the underside of the trolley motor, 
which with ite wheels weighs about 40lb., should be pro- 
vided with rubber springs, so as to reduce the damage done 
when the said motor falis on the heads of pedestrians passing 
underneath. The weight of the vehicles was stated by the 
author to be about three tons empty and five tons loaded, 
and at ordinary speeds on ordinary roads nay required 
from 1301b. to 160!b. per ton-mile. 
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THE ELECTRIC LIGHTING OF THE CITY OF 
GLASGOW. 
(Concluded from page 418. ) 


The engine-room presents some novel features; indeed, 
one’s first impression on entering this portion of the station 
is that it is the electrical section of an international exhibi- 
tion. There are dynamos from England, America, and 
Germany ; engines of four different types from as many 
different makers in Scotland, Eogland, and America, The 
plant first installed was set to work in a wooden shed built 
inside the main engine-house, it being imperative to get a 
supply of current for the winter of 1898-99, and all quarters 
of the civilised earth was searched with a view to obtaining 
the necessary plant. The smallest anit consists of a 200-h.p. 
set, comprising a Crompton bipolar dynamo of 125 kw. 
output coupled to a Mirrlees-Watson engine of 200 h.p. 
The combination runs at 380 revolutions per minute. Next 
in point of size comes another Mirrlees- Watson-Crompton 
set. The dynamo is of the usual bipolar having an 
output of 255 kw., and driven by two engines, duplicates 
of the one already mentioned. The two engines are coupled 


E o d oe 
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in line, and give a brake horse-power of 400 at 380 revolu- 
tions. They can easily be seen in Fig. 6, the set almost 
immediately below the crane hook. Racogaition will be 
easy, as they have the doors of the crank chambers removed. 
The large unit bsyond is an ordinary marine type three- 
crank triple-expansion engine, made b Messre. M .tthew 
Paul and Co., of Dumbarton. The indicated horse-power 
is 900, and it has its own condensing plant driven from 
the engine cross head in the orthodox marine fashion. It is 
the only unit in the station which drives its own condenser; 
the others have independent motor-driven condensing 
apparatus. This marine engine drives a 12-pole dynamo 
by the S:buckert Company at a speed of 120 revolutions 
per minute. On 6 distinctive feature of the machine is its 
armature, which is smooth core—the only smooth-core 
machine in the station. Its output is 650 kw. The set at 
the extreme ond of the engine-room consists of a Bill and 
Wood engine of 100 h.p, with two Walker dynamos, one 
on each end of the crankshaft; their output is 350 kw. 
each, and as the E M.F. is 250 to 270 volts they are used 
as balancers on the three-wire system (500-550 volts 
batween outers). It has an independent motor-driven 
condensing set, which will afterwards be described. 


The more recent additions to the station plant consists 
of three units. Two are Belliss-Thomson-Houston sets, 
and one a Willans-Crompton set, and they can easily be 
recognised in the foreground of Fig. 6. 

The Belliss engines consist of six-cylinder three-crank 
triple-expansion engines. The cylinders are one high 
pressure, two intermediate, and three low-pressure, the 
three latter being placed below the single high and the 
two intermediate cylinders. The slide valves are of the 
piston type, the high or intermediate and low pressure 
valves being on the same valve rod and operated by a 
single eccentric. Each engine is capable of giving 
1,100 b.h.p. continuously when running at 230 revolutions 
per minute with steam at 180lb. (stop-valve pressure), or 
1,500 h.p. for short periods. Coupled to each engine 
is a 12-pole British Thomson-Houston dynamo, having a 
rated output of 655 kw. at 500 to 550 volte, and over- 
compounded for a rise of pressure of 10 per cent. at full 
load (they are generally run as sape shunt machines). 
They are of standard B. T.-H. design, having all the usual 


features. There are as many sete of brushes as there are 
poles; each set consists of seven carbon brushes. 


Id. 6.—General View of Ergine-Room, taken from Switchboard Gallery. 


The Willans-Crompton set consists of a 1, 200 1. h. p. to 
1,500 f. h. p. Willans engine running at 230 revolutions fe 
minute, coupled to a Crompton 12-pole dynamo. The 
generator has several features of interest. The field magnets 
are of the usual construction—laminated pole-pieces cast 
into a cast-iron yoke. The series winding is, however, 
outside the shunt and held clear of it by means of three 
insulated brackets. This permits a free circulation of air 
between the series and the shant winding, with the result 
that the range of temperature, and consequent variation of 
the shunt resistance, is not so great as it would otherwise 
be. Esch turn of the series winding is divided into four 
parallel strips to facilitate removal—an advantage when 
dealing with copper of such large cross-section. Another 
notable feature is that the combination has no flywheel. 
The only other unit in the station lacking the flywhee) is 
the Ball and Wood-Walker combination, All the necessary 
flywheel effect is obtained from the armature, which is 
carried on a steel hub and bolted direct to the barring 
wheel of the engine. The armature spindle is, therefore, 
not subjected to the torsional strain which it would other- 
wise have to bear. The brushes are carbon, held in 
aluminium brush-holders, The station is yet only one- 
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third its ultimate size, and at the time of our visit Limited, of Bedford. They are of the surface-condensing 
foundations were being prepared to receive some important | type, capable of dealing with 27,0001b. of steam per hour. 
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Fia. 7.—Electric Air Pumps of the Edwards type, driven by Allen Motors. 


additions — viz., . two Willans-Westinghouse sets — the | The elements of each consist of a surface condenser, which 
engines being of 2,500 h. p., and duplicates of the | can be seen in Fig. 6 immediately below tho separator of 
Willans engine at the Paris Exhibition. the Willans engine (the exhaust pipe from the engines 
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FIG. 7A.—Ancther View of the same Pump, with a Circulating Pump in Foreground. 


Condensing Apparatus. —With the exception of the 
marine ergine already described, which drives its own 
condenser, all the other units have separate motor-driven 
condensers, made by Messrs. W. H. Allen, Son, and Co., 


is fitted so that the engine may exhaust either into the 
condenser or to the atmosphore), a three-throw Edwards 
air-pump, and a centrifugal circulating pump, each pump 
being driven by separate electric motor. The shells of 


„ expansion. The air-pum 
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the condensers are of cast iron, cylindrical in form, fitted 
with branches for the exhaust and circulating water inlets 
and outlets, and air-pump suction. Each condenser has a 
cooling surface of 2,550 square feot, tho tubes being of 
solid-drawn brase, fixed into rolled naval brass tube plates, 
by means of screwed ferrules and tape packing. These 
ferrules are provided with lips to prevent the tubes from 
slipping out of place, while allowing sufficient play for free 


DSJ. vr PANEL 


THE ELECTRICAL ENGINEER, SEPTEMBER 28, 1900. 


they can deal with 225 amperes, raising the pressure by 
160 volts. There are two sets of balancers—one a bipolar 
set by the India Rubber, Gatta Percha, and Telegraph 
Works Company, capable of dealing with 250 amperes on 
either side of the system, and a four-pole set by Bruce 
Peebles capable of dealing with 500 amperes. The fields 
are excited differentially so as to reduce the amount of 
manipulation by hand. 


NEGATIVE PANEL 


FIG. 8.—Generator Panels—Port Dundas Station. 


are designed to run at 160 revo- 
are driven by an Allen motor. 
„Zach pump has three barrels 12in. diameter by 12in. stroke, 
's well-known pattern. They are driven from 
an overhead crankshaft, as seen from the photograph, 
Fig. 7 (taken in Messrs. Allen’s shops). The pump seen 
on the overhung crank on the right-hand side is a small 
water-pump for dealing with the hot-well water. The 
circulating pumps are of the “Conqueror” type, the suction 


Accumulators.— These consist of 334 cells, made by the 
Tudor Company. They are divided into two batteries of 
167 cells on either side of the three-wire system. One 
battery is located on each side of the tower, as seen in 
Fig. 4 (last week's issue). They are of the Tudor Com- 
pany's typ» L B. 19, and have a capacity of 1,100 ampere- 
hours. Their normal rate of charge is 180 amperes, and 
normal discharge 150 amperes for 74 bours. They may, 
however, be discharged at 380 amperes without damage. 
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Fic. 9.— Front View of Feeder Panels on Gallery. 


and discharge being 11in. in diameter. The pump spindle 
is directly coupled to the motor shaft, and when running at 
full tec takes about 75 amperes at 520 volts. 

Balancing and Boosting- Sets.—Located in the middle of 
the station, between the old and new units, are the balanc- 


ing and boosting machines, For charging the accumulators 


‘there are two sete of motor-driven boosters, by Messrs. 
Mavor and Coulson, Limited, Glasgow. They have field 
magnets of the Manchester type and drum armatures ; 


The regulating switches are arranged along the wall of 
the battery-room, and are worked by a sprocket wheel and 
chain from the dynamo floor of the engiue-room, close to 
where the attendant manipulates the balancing seta. 

Switch Gear.—This presents some features quite unique 
in central-station practice. Owing to the great output 
(there will be some 44,000 amperes to be dealt with at no 
very distant date), not a few departures from the recognised 
practice in central-station designs are noticeable. For 
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instance, the dynamos are not controlled from the main 
switchboard, their output being dealt with at smaller 
boards on the dynamo floor, the feeders only being con- 
trolled from the switchboard gallery above. The generator 

els consist of a + and a - panel, one on either lead 
rom the dynamo. Each generator has its own pair of 
panels immediately opposite it. The + board consists of 
a four-way combined plugging and switching device. This 
enables the dynamo to be plugged on to snyof the four + bus 
bars, which run along the underside of the switchboard gallery 


panel connection is made to any one of four positive 'bus 
which run under the gallery. These consist of 22ft. 
lengths of copper strip coupled together at the ends 
by thin U-shaped strips, Ain. broad by jin. thick, 
these cxi d as expansion jointe for the total length 
of 216ft. e 22ft. lengths consist of four bars, the 
bottom one being 4in. broad by lin. thick, and three 
others 4in. wide by lin. thick, giving, when assembled, 
a total section of seven square inches. The strips are 
separated from each other by copper washers, and bound 


FIG. 10,—8ide View of Switchboard. 


for its entire length. Current as it comes from the dynamo 
passes through a switch to a duplex fuse, and then through 
an Andrews cut-out to the four-way switch already 
described. Some of these panels were made by Messrs. 
Jas. White, Glasgow, a some by Messrs. Cowans, 
Limited, Manchester. A diagram of those made by 
Messrs. White is shown in Fig. 8, from which the con- 
nections can easily be traced. Mossrs. Cowans’s panels 
were similar, though the relative position of the fuses 
are different, being in the centre of the board. The 
minimum cut-outs are set to take a back current of 


together by means of steel bolta, enabling more copper to 
be added. Should necessity arise for increased section, it 
may be increased to 14 square inches with ease. The con- 
struction of these bars in strips, separated by copper washers 
enables a very large section of copper to present an unusually 
large radiating surface to the atmosphere, hence the current 
density may be increased to a much greater extent than 
usual without undue rise of temperature. The bars, of 
which there are eight (four + and four — ), are carried on 
porcelain insulators along the underside of the switchboard 
gallery, and connections are taken from them to the feeder 
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FIG, 11.—Plan of Switchboard Gallery. 


350 amperes before dropping out ; the reason being that 
should a sbort pull the engine up, and the battery try 
to motor the dynamo, the unit may have an opportunity 
to recover its load before cut out of the circuit. The 
current returning to the dynamo through the negative 
panel passes first through the four-way combined switching 
and plugging switch, seen on the right-hand panel of 
Fig. 8, then through a Kelvin combined recording and 
indicating ammeter reading to 2,000 amperes, thence 
‘through a duplex fuse and a switch to negative pole of 
dynamo. The equaliser switch of the machine—it will be 
remembered they are compound wound—is placed on the 
yoke of the dynamo field magnets. From the + dynamo 
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panels above. Here Mr. Chamen's ingenuity bas enabled 
him to solve many of the knotty problems which arise in 
the design of boards dealing with such large currents. 
Connections from the 'bus bars under the floor are taken. 
to the short bars on the back of the feeder panels. These 
feeder panels are divided into sets, each set supplying 
eight feeders. Fig. 9 gives a front view of the feeder 
panels on the switchboard gallery. On each panel are 
grouped eight feedere, and the panels are arranged starting 
from the extreme right of Fig. 9: +, , clock, +; — 5 
two complete panels, one + and one — being seen on either 
side of the clock, and portions only of the other two. They 
are all in duplicate, positives and negatives being alike in 
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all respects. They are constructed of marble slabs carried 
on an iron framework. The four horizontal bars seen 
acroas the lower portion of the board are marble slabs 
separating the four short bars, which are connected to the 
main bus bars below the floor. It la possible by means 
of the combined plugging and switching arrangement to 
plug any feeder on any one of the four main 'bus bars, and, 
therefore, run any dynamo on any pair of feeders should 
this become necessary. At the top of the board will be 
seen the measuring instruments, which consist of a Kelvin 
combined volt and ampere meter, indicating and at the 
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same time recording both the pressure and current on a 
sheet of paper. The attendant can thus see at a glance the 
pressure at the ends of the feeders (the voltmeters are 
calibrated for drop of pressure in tbe feeders), and the 
current, while a continuous record is kept. The clockwork 
mechanism operating the drum which carries the paper on 
which the record is made, is impelled by a central clock 
seen on back wall (Fig. 9) and also on the plan (Fig 11). 
Thus all the records are made simultaneously, all tho 
record instruments—there are 48 of them—being absolutely 
in synchronism. 
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A side view of the board is given in Fig. 10, from which 
additional information will be gathered. The combined 
plug and switch gear, which can be moved into any one of 
the four bars, are seen near the floor; while the instru- 
ments, whose functions are too numerous to rehearse, are 
seen at the top. The signal levers, seon at the side of tho 
measuring instruments, operate the switches seen on the 
back panel—this latter panel carries the double-break 
feeder switches, which, of course, are single-pole—and tho 
duplex fuses easily seen in Fig. 10. From the latter the 
current passes to the feeders, which can be seen passing 
through the floor. Thus the circuits are not bokan on 
the front panel although the switches are operated there- 


held 
truss, 


from. A plan showing the general arrangement of the 
switchboard gallery and panels is given in Fig. 11. From 
the measurements it will be seen that this design has 
resulted in an unusually compact board. 

The feeders pass down through the floor (as seen in 
Fig. 10) to the cable tunnel, which runs along the front of 
the buildings, and from thence they pass to the streets. 
The feeders are chiefly triple-concentric; nearly all have 
paper insulation, and are lead-sheathed. They are laid in 
wooden troughing on the solid system. The larger feeders 
have a section of one square inch, and at the time of order- 
ing were the largest of their kind in the world, having an 
external diameter of 3jin. The longest feeder is a little 
over two miles in length. The distributing mo y 
laid, copper strip laid on Juke insulators in iron culverts, 
has been largely superseded by tho solid system. 

In order to show the development of tho Glasgow system 
since ite inauguration, two curves are given (Fig. 12) show- 
ing the progress of the undertaking in unite sold and. 
number of lamps connected: the broken line shows the: 
former and the solid line the latter. Fig. 13 gives the 
number of consumers and their equivalent number of 
8.c.p. lamps connected. It will be seen from Fig. 12 that 
the demand per lamp does not show any serious variation, 
but that each consumer has within the last two years 
dei a distinct tendency to use his supply for a longer 
period. 


THE STANDARD-GAUGE ELECTRIC LOCOMOTIVE 
EXHIBITED BY THE ALLGEMEINE ELEKTRICI- 
TATS-GESELLSCHAFT AT THE PARIS EXHIBITION. 


The electric locomotive exhibited by the Allgemeine 
Elektricitáte-Gesellschaft at Paris, and herewith described, 
is designed for the haulage of goods and passenger trains 
on branch lines and for shunting purposes upon standard- 
gauge tracks. It ls symmetrical in ap and con- 
structed for tbe normal gauge of 3ft. llin. The loco- 
motive bas two axles, each of which is driven by a separate 
motor. The general design of the locomotive is upon: 
the conditions prevailing upon the German State Railways. 
The locomotive is capable of bauling a train having a total 
weight of 300 tons at a ees of 28ft. per second, or 
19 miles per hour on tbe level. The adhesive weight of the: 
locomotive, included in the aggregate weight given above, 
amounts to 24 tons, its maximum tractive effort measured 
at the circumference of the driving wheel upon starting up: 
being 8,000lb. With the exception of the roof of the 
driving cab, the footboard, and the inner lining of the driving: 
cab, the locomotive ls constructed entirely of iron and steel. 
The truck consists principally of two }Sin. frame plates, 
which constitute the longitudinal bearing girders, these: 
latter being stiffened by means of channel-iron ends: 
riveted with welded [.irons. Two buffers and a cow- 
catcher are attached to each ond of this truck, the 
cow-catcher reaching to within 2}in. of ths bearin 
surface of the rails. There is nothing epecial to ad 
with regard to the coupling arrangements, which conform 
to the standard practice in Germany. For constructive 
reasons the usual draw-bar is dispensed with ; each couplin 
hook is therefore provided with a special spring attached 
to the buffer beam. The main frame plates carry iron 
brackets, with angle-iron strengthening pieces, which serve 
to support the upper construction of the locomotive. The 
whole truck is plated over with iron, whereby it receives 
considerable additional stiffening. The axle boxes are 
attached to the longitudinal bearers, as shown in 
the accompanying elevation. The distance between 
the axle centres is 8ft. 2ln., which enables the loco- 
motive to negotiate curves of the smallest permissible 
radius with ease. The wheels have a diameter on 
the tread of 291in, and are provided with wrought- 


iron spokes and cast-steel tyres forced on hot. 6 


weight of the locomotive is transferred to the axle 
bearings by leaf springs, built up of separate ribbed 


laminations of steel 3}in. broad by zin. thick, and 


spin in the middle by means of a wrought-iron 
In order to distribute the weight as evenly as. 
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possible between the axles, each side of the frame is 
po with a balancer which transfors a possible excess 
oad upon one of the springs to the other spring. The 
spring suspensions are provided with adjustable nuts, 
whereby the trim of the buffers may be adjusted at an 

time. A screw spindle brake is further provided, whic 

actuates two brake blocks upon each of the four wheels. 
There is also a Weatinghouse air-brake, the piston of 


as required. Each of the end walls of this cab is provided 
with three windows, while the side walls have two large 
windows each, of which the middle window in each end 
wall may be opened. Since the driving cab has an extreme 


| breadth of 9ft. 6in. the whole train may be, therefore, 


kept under observation from the same. The sloping con- 
struction of the end compartments admits of an unobscured 
view of the track being obtained. The roof of the driving 
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Plan and Side Elevation—A.B.G. Locomotive. 


which actuates a lever attached to the main brake shaft. 
The necessary supply of compressed air is furnished by 
an air-punip driven by a special electromotor. The upper 
construction of the locomotive consists of the driving cab 
proper, and the sheathed compartment sloping off from 
either end of the same. The driving cab is protected, as 
shown in the accompanying illustrations. It may be entered 
, from either side through a swinging door opening inwards, 
and fitted with windows which may be opened and closed 


cab, as also the inner lining and floor of the same, consists 
of wood. In order to render the roof more durable, it is 
covered with waterproofed canvas. The apparatus for 
actuating the brakes is attached to a cast-iron pillar 
situated in the driving cab, and enables the eight 
brakes to be simultaneously put on. In the immediate 
proximity of this brake pillar are situated the levers in 
connection with the sanding pipes. Running parallel with 
each side wall of the cab below the windows is situated a 
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looker for the reception of tools and materials. For locomotive, as shown. These contact bows are of special 
signalling purposes the locomotive is provided with a | construction, whereby they adjust themselves automatically 
whistle actuated by means of compressed air supplied from | to either direction of travel. Having regard to the frequent 
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View through Driving Cab — A. E. d. Locomotive. 


a compressed - air chamber fed by the pump already men- | change in the direction of travel, etc., the employment of 
tioned. The floor of the cab is provided with trap-doors, | a trolley wheel collector was out of the question here. 
through which the bearings of the motors, otc., are readily | The arrangement adopted for elevated and underground 
accessible. | railways, consisting in the collection of current by 1neans of a 
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Bow Collecto:s—A EQ. Locomotive. 


An overhead trolley wire, suspended parallel with the | contact shoe from a conductor placed at the same level and 
_ track, serves to convey the necessary propelling energy to | running parallel with the rails, was also impracticable, since, 
the locomotive. The current is collected from this wire by | on the one hand, insulation difficulties would have presented 
means of four contact bows attached to the roof of the | themselves, and, on the other, possible contact between the 
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bearing rails and conductor could not be ignored. Further, | two motors of the A.E.G. V.B.-800 standard railway type. 
at all points, crossings, eto., breaks in the conductor would | These motors are coupled by gearing to the driving axles, 
be necessary. | being d ES from tho Gack by means of springs in such 

In order to ensure good contact between the collector | manner that about one-eighth only of the motor's weight 
bows and trolley wire, the latter is divided into several] is directly borne by the axles. The driving power is 
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A. I d. Locomotive, 


parts consisting each of a single wire 8mm. in diameter. | transmitted from the motors to the driving axles by means 
These wires are suspended parallel to each other as shown | of toothed wheel gearing having a ratio of 1:3. The 
in the illustrations herewith, and are not insulated from | driving pinion keyed to the armature shaft is composed of 
each other. The wires are so suspended by means of | phosphor-bronze, whereas the large gear wheel keyed to 
special insulators that the sag in no case brings the! the axle is of cast steel. The teeth of these wheels were 
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A. I. d. Locomotive, with Train. 


wire down to less than 16ft. above the bearing surface of | were cut by special machinery. The gearing runs in a 
the rails. Wood or iron masts placed at intervals of from | dust-proof oil bath formed by an iron case. 

100ft. to 130ft. along the railway serve to carry the trolley | The motors are of the shunt-wound type, the steel 
wire. The rails themselves serve for the return conductor, | magnet frame of each being so cast as to serve both as a 
being bonded, and also connected to a special return cable | protecting shield and to carry the bearings for the armature 
Where thought necessary. The locomotive 1s equipped with ! sbaft, besides those for the driving axle. The motor cover is 
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constructed in two so as to protect the motor from 
damp and dust, and at the same time render the inner 
ak readily accessible. Both the commutator and the 
rushes are accessible through special openings. The 
armature is slot-wound, the coils being carefully secured. 
It is possible, without removing the upper portion or 


corresponding to this output being about 550 am at 
500 volts. EM air-pump for supplyin siens air to 
the Westinghouse brakes, etc, together with its 
driving motor, is placed in one of the sheathed end com- 
rtments. The air-pump is provided with a high and a 
ow pressure cylinder, and supplies air at a pressure equal 


raising the locomotive, to detach the motor from beneath. | to six atmospheres. So soon as this pressure is attained in 
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End Elevation—A. E.G. Locomotive. 


The normal speed of the A.E.G. V.B.-800 type electro- 
motor amounts to about 800 revolutions per minute, with 
a terminal pressure of 500 volts. Adjoining one of the end 
walls of the driving cab is situated the controller, which is 
arranged #0 as to anable the locomotive to travel either 
backwards or forwards. For this purpose the controller is pro- 
vided with two cranks, one of which servesprincipally toregu- 
late the speed of the locomotive, while the other serves asa 
cut-out and reverser. The controller is so arranged that 
the crank for determining the direction of travel can be 
reversed only when the crank serving to regulate tho 
of the locomotive stands at stop.“ On the other hand, 
the speed-regulating crank can be turned in the “on” 
direction only when the reversing crank stands exactly 
opposite either the “forward” or “backward contact. 
The different speeds of the locomotive are obtained by the 
different grouping of the motors (series-parallel prem), 
and by varying the strength of tbe etic field. For 
the low speeds the motors are switched in series, and for 
the high speeds in parallel. Compared with tho system of 
regulating the speed by means of switching resistances in 
cireuit with the motors, the system described above shows 
considerable economy. With the system in question the 
motors consume only that amount of electrical energy 
which suffices to overcome the work required from them A 
resistance, however, is switched in circult with the motor 
upon starting up, in order to avoid a jerky motion of the 
train. But as soon as the locomotive has fairly got under 
way this resistance is switched out, and further loss of 
energy thus obviated. The starting resistance is situated 
in the sheathed compartments at either end of the locomotive, 
half in es ch. 

The regulation of the strength of the magnetic field 
takes place automatically with the turning of the regulating 
crank, the necessary shunt regulator for this purpose being 
situated in one of the above-mentioned sheathed compart- 
ments, The aggregate output of the two motors amounts 


the main air reservoir, the pump motor is automatically 
switched out of circuit, coming automatically into 
action again when the air pressure in this reservoir 
has sunk to 54 atmospheres. In order to enable the looo- 
motive to work over stretches of line which for some reason 
or other may not have been equipped with overhead trolley 
wires, contact boxes aro fitted to each buffer beam close to 
the coupling hooks, by means of which the locomotive may 
be coupled up to a special tender equipped with a battery 
of accumulators. The making of the electrical contact 
with the battery tender is accomplished in precisely similar 
manner to the coupling of brake tubes. 

In the four corners of the driving cab are situated the 
necessary measuring instruments, otc., such as voltmeters, 
am meters, switch levers, and cut-outs. In addition to 
the above-mentioned apparatus, the electrical equipment of 
the locomotive includes fuses for the protection of the 
motors and cable connections against overloading, and a 
lightning arrester with automatic spark extinguisher. 

The lighting of the locomotive is provided for by means 
of 10 electric incandescent lamps arranged upon twe circuits 
of five in series each. The head and signal lights, eto., are 
duplicated and placed on alternate circuits, so as to avoid 
complete failure of the lights at any one part of the 
locomotive, The principal dimensions of the locomotive 
may be gathered from the plan and elevation given herewith. 

Experience has shown that shunting operations, ete., 
upon standard-gauge lines may be conducted at stations 


40 per cent. cheaper by means of electric locomotives than 
with steam-engines. This favourable result owes ita attain- 
ment principally to the fact that the cost both of the neces- 


sary energy and upkeep is much less in regard to electric 
Toren with steam. Further, when electrical energy 
is employed, one man suffices to attend the locomotive, 
whereas two are necessary when steam power is used. 

We understand that besides standard-gauge electric 
locomotives the Allgemeine Elektricitäts Gesellschaft have 
already constructed a large number of locomotives for 
factory sidings, light railways, and pit railways. 


HOUGHTON-LE-SPRING AND DISTRICT TRAMWAY. 


The Bill for this tramway, which has its centre about 


speed | Houghton-le-Spring, was passed without opposition during 


MR. D. BALFOUR, M Sr. 0.x. 


the last session. It has been promoted by the United 
to 500 effective horse-power, the consumption of current | Kingdom Tramway, Light Railway,and Electrical Syndicate, 
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and the: engineer is Mr. D. Balfour, the well-known con- 
sulting engineer of Newcastle. The accompanying map 
will show the places which the tramway is intended to 
serve. It is expected that not only will there be a fair 
passenger traffic, but that there will be a fairly large goods 
traffic. Tho rate for this class of traffic, which accompanies 
the Bill, has evidently been carefully considered in order 
to develop as far as ble a large traffic. 

In connection with this matter, we understand that the 
necessary ironwork will probably have to be obtained 
abroad, in that delivery cannot be guaranteed by any of 
the merchants in this country. If this statement is correct, 
it shows our manufacturers must be filled with orders, and 
that many of the alarmiste’ statements so often heard as to 


1 Mile 3 Furs. 030 Chains. ^. 


xn d there being only 15 months in which to do everything. 
In this respect Mr. Ellis points out that the plant must be 
completed and ready for testing at least a month or six weeks 
before the system is opened for.regular service. The prin- 
cipal object of this preliminary report is, therefore, to 
enable the Tramways Committee to definitely settle the 
question of site for the power station and type of plant to 
be installed, which evidences wise forethought on the part 
of the advising engineer, having regard to the great diffi- 
culty in obtaining early deliveries of plant, etc. Hence the 
report is mainly confined to the question of site, the power 
station itself, and the plant to be installed therein. As 
regards the first question, what is known as the Roath: 
Brook site is recommended for the power station. This 
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Route of Proposed Houghton-le-Spring and District Tramways. 


the decadence of British productions are the outcome of 
ignorance. We rather hope, however, that by the time 
active work is commenced that the materials required may 
be obtainable without bringing them across the sea. 


CARDIFF PROPOSED ELECTRICAL TRAMWAYS. 


The newly-appointed Corporation tramways electrical 
engineer, Mr. Arthur Ellis, in his preliminary report to 
the Tramways Committee on the equipment of the Cardiff 
tramways for electrical traction, briefly referred to in our 
columns of last week, remarks upon tho Corporation’s 
intentions to take over the present tramways on Jan. 1, 
1902, when, in addition to the present lines, several miles 
of new routes will have to be laid and electrically equipped, 
whence the necessity of proceeding with the work without 


site, it appears, has in its favour two most essential 
points—viz, close proximity to a railway, by means of 
which fuel may be delivered direct from the colliery, and 
also to a brook, from which water could be obtained for 
condensing purposes. Moreover, the site affords ample room 
for future extensions. Its position relative to the tramway 
system to be supplied with power involves no difficulties in 
the distribution of the power, the greatest distance from 
the site to the end of any of the proposed routes being 
under four miles, and even Penarth, which, as pointed out, 
may at some future date require a tramway service in con- 
nection with the Cardiff system, could be supplied with 
powor from the same station. | 

With regard to plant, engines of the compound ver ical 
condensing type, running at a speed not exceeding 
100 revolutions per minute, and fitted: with Corliss valve 
gear, are recommended for instalment, each engine to 
be equipped with ite own condensing apparatus. Gene- 
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rators of the compound-wound type, mounted direct on 
the shaft of the engines between the high and low pressure 
cylinders, are further recommended. The generators would 
be constructed in such 4 manner that they could run as 
ordinary shunt-wound generators, if at some future time it 
might be desirable to use them for other purposes than 
tramways. The Roath Brook being of inconsiderable size, 
and not yielding a constant volume of water throughout 
the year, although there is a good flow for nearly 
nine months in the year, it is further recommended 
that a cooling tower should be provided for working 
in conjunction with the condensers, whereby the same 
water, minus any loss from evaporation, would be used 
over and over Besides making up any deficiency of 
water caused by evaporation, the brook water would be 
available for boiler feed purposes during the greater part 
of the year, when the boilers could be fed direct from the 
hot-well of the condensers, the loss being made up from 
the brook, whereby cooling apparatus would be saved 
through the condensing water being constantly mixed with 
fresh water. 

As regards boiler-house equipment, the Lancashire typo 
of boiler is recommended as being the most suitable for a 
tramway load. Economisers would be used in connection 
with the same.  Superheaters and mechanical stokers, 
driven electrically, in combination with coal-conveyin 
plant, are also mentioned in the report, the W 
advantages attending the use of the same being briefly 
referred to. The overhead of ba Yui of the lives and 
system of distribution will be dealt with in the complete 
scheme which Mr. Ellis promises to lay before the 
Tramways Committee for their consideration at a later 
date; also the question of car depó:s will be dealt 
with at the same time. The question of cars, baving 
regard to the difficulty of obtaining the same in any 
number at short notice, will be taken in hand at once, and 
Mr. Ellis hopes to submit his suggestion both as to the 
type of car most adapted to local conditions and the 
number of cars necessary to the next meeting of the Tram- 
ways Committee. Mr. Harpur, the borough engineer, has 
the track in hand. As reported in our last week's issue, 
the Tramways Committee have agreed to purchase land 
adjoining the proposed site. 


REVIEWS. 


The Path of the Sun, its Orbit and Period of Revolution 
Demonstrated, with an Exposure of the Fallacy of the 
Precession of tho Equinoxes. By WILLIAM SANDEMAN, 
F. C. A. Simpkin, Marshall, and Co. Pp. 132. 

Mr. Sandeman is an iconoclast, and the little book beforo 
us shows that an idol may expect small mercy at his hands, 
unless, indeed, it happens to be of his own creation. For 
though we are told on the title page, “I do not frame 
hypotheses; I make no suppositions; I concern myself 
solely with facts;” yet Mr. Sandeman has an idol of his 
own, in the shape of a model of the solar system, and this 
he has frankly set on high, in the confident hope of a 
friendly impartial reception” from “the great, tolerant, 
truth-loving British public.” As an introduction, we aro 
told that “there is no doubt that the discovery [which he 
has made] ls a solution of the great astronomical problem 
of the day,” even though it has been repudiated by the 
leading astronomical authorities. 

Just a word as to iconoclasts in general. Scientific 
experts are not always right, and long-accepted hypotheses 
may be wrong, in detail or as a whole; but a justifiable 
conservatism leads us to defend our accepted idols until 
such time as they may be proved to be of clay. On the 
other hand, icouoclasts and innovators are not always right. 
Some, indeed, of our greatest scientists (notably Joule) 
have in their time had to struggle against adverse opinion 
for years, and have ultimately triumphed in the general 
acceptance of their cherished doctrines. But how many 
inventors of perpetual motion machines, squarers of the 
circle, and advocates of a flat earth, has the world not seen ? 
Peace to their hashes / 

Mr. Sandeman tells us that his study commenced in 
1831, in which year “ Ferguson's Astronomy was perused, 


and a serious attempt made to understand it.” However, 
“about the year 1886 doubts arose as to the accepted 
theory of precession bsing a true exponent of the cause of 
polar movements. . . . It thus became a settled point 
that, wbatever the truth might be, it was not precession.” 
This belief has grown with years, till it is now believed that 
precession is the incubus on the solar path, a nightmare 
on the minds of astronomers, and an offectual bar to 
progressive discovery ” (p. 77). 

It may here be remarked that the mere term, 
" precession of the equinoxer,” unduly oxcites Mr. 
Sandeman's censure. Yet this is merely a name given to 
an observed phenomenon which neither Mr. Sandeman nor 
anyone else is bold enough to question. The facts are 
these: The earth travels round the sun in an approxi- 
mately fixed plane, termed the plane of the ecliptic. The 
plane of the earth’s equator is inclined at a constant angle 
to the plane of the ecliptic. At the vernal equinox the 
centre of the sun lies in the intersection of these two planes, 
and is therefore vertically above a point on the earth’s 
equator. The point in the heavens which the centre of 
the sun then occupies is termed the first point of Aries.” 
Now, it has been incontestably proved that the first point 
of Aries alters its position from year to year; by a very 
small amount, it is true—so small that only the cumulative 
effect of many years produces any observable difference— 
but still by an appreciable amount. Tho result is that at 
any particular equinox the sun has not yet quite reached 
the point in the heavens which it occupied at the previous 
equinox of the same name. Hence the equinox precedes the 
i sre of the sidereal year. 

e above is admitted by Mr. Sandeman; it is really 
the 3 explanation given by Sir Isaac Newton to 
which exception is taken. Mr. Sandeman, unfortunately, 
has failed to realise that in this explanation Sir Isaac only 
applied an indisputable corollary of the second law of 
motion, together with the equally indisputable law of 

vitative action, to a problem colestial mechanics. 
t the causes mentioned by Newton are capable in some 
degree of producing the observed effect of precession, there 
can be no doubt, unless we are ready to abandon the whole 
superstructure of theoretical mechanics. Had Mr. Sandeman 
shown by calculation that the magnitude of the observed 
recession is too great to be accounted for by the cause 
invoked, then there would be just grounds for complaint if 
his alternative scheme were neglected. This, however, he 
has failed, or, rather, bas never even attempted, to do. 
Newton’s explanation of the precession of the equinoxes, 
and the explanation of the conical motion of the axis of a 
top that ls spinning in an inclined position, stand on exactly 
the same sien If the top were not spinning, the action 
of gravity would pull it to the earth; as it is spinning, it 
possesses angular momentum about its geometrical axis, 
and the action of gravity further imparts to it an angular 
momentum about an horizontal axis. These two momenta 
must be compounded in order to find the resultant 
momentum, and the result shows that if the spin of the 
top be sufficiently high, its geometrical axis will remain 
inclined at a constant angle to the horizon, but will 
describe a conical surface, just as every schoolboy has 
observed his top to do. The result of the action of the 
gravitative attraction of the sun on the earth is essentially 
similar. The axis of the earth is inclined to the ecliptic, 
and since the earth has the form of an oblate spheroid, the 
differential attraction of the sun on the equatorial belt 
would pull the axis into a position perpendicular to the 
ecliptic if the earth were not rotating. As it ie, however, 
the resultant angular momentum of the earth is due, not 
only to its momentum about its polar axis, but also to the 
angular momentum produced by the gravitative action 
mentioned above. Hence the polar axis of the earth 
describes a conical surface, just as a top does when spinning 
with an inclined axis. Asa result, the equatorial plane, 
which is perpendicular to the polar axis of the earth, 
remains inclined at a constant angle to the ecliptic, but 
moves in such a manner that the line of its intersection 
with the ecliptic plane rotates in a sense opposed to that 
of the earth’s revolution. Hence the precession of the 
equinoxes. 
The above explanation is hased on Newton'g second law 
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of motion, and there is no logical ground for rejecting one 
unless we can disprove the other. When Mr. Sandeman 
writes (p. 35) that in postulating the conical rotation of the 
earth’s axis it becomes evident that the earth has somehow 
broken loose from the control of the sun, and turns itself 
independently of the influence of that orb," we can hardly 
avoid the conclusion that he has failed to master the 
fundamental principle of compounding angular momenta. 
“The extraordinary manifestation of the earth dancing a 
reelin face of the sun, turning round at the rate of once 
in 25,800 years,” is matched almost every time a schoolboy 
spins a top. If Mr. Sandeman will take the wheel of a 
bicycle, set it spinning as fast as possible, and, while 
holding it with the axle horizontal, try to twist it into 
some new direction, he will be met by the extraordinary 
manifestation," that, like a live thing, it apparently attempts 
to twist itself out of his hands in a direction at right 
angles to that of the desired motion. 

previously mentioned, Mr. Sandeman wishes, not only 
to demolish the accepted theory of the conical rotation of 
the earth’s axis, but to replace this by a theory of his own. 
On the principle that it’s well to be off with the old love 
before you are on with the new,” we need give no detailed 
account of Mr. Sandeman’s theory ; an examination of tho 
foundations on which this is erected must suffice at present. 
In brief, his theory is that the sun is travelling in an 
. circular orbit of about three billions of 
miles in diameter, one revolution requiring 25,800 years. 
It is known, from observations of the apparent drift of 
stars, that the sun at present really is moving, with a 
velocity of from six to eight miles per second, in the 
general direction of Alpha Lyræ. The true curvature of 
the sun’s path is not known, as it could only be determined 
with certainty from observations extending over several 
thousand years. We wil now let Mr. Sandeman speak 
for himself, premising that the extract given follows on a 
vigorous onslaught against the accepted theory of preces 
sion. The “forces” mentioned are the centrifugal forco 
due to the earth’s rotation (which really has nothing what- 
ever to do with the question) and the gravitative pull of 
the sun on the equatorial belt of the earth : 

„Tho theory presented in opposition to this—i.e., to Newton's 
theory — is that the two forces acting together hold the earth in 
& fixed position in relation to the sun, and if the similitude can 
be used in reference to loose bodies moving in space, they act 
as if these bodies were joined by an iron ber. As the sun 
revolves in his orbit, therefore, the earth and its axis must turn 
with it; but as the revolution of the sun also involves its revolu- 
tion round the earth, the equinoctial points on the earth's 
surface—that is, the places where the sun crosses the equator— 
must advance with the sun" (p. 36). 

We are afraid that tbe reader will attain no very clear 
ideas from the above, but no passage of similar extent 
which we have been able to find appears preferable. From 
a comparison of a number of passages (see pp. 33, 53, 95, 
etc.) we believe that the meaning of the author is as follows : 
The sun is supposed to revolve in an orbit, as previously 
mentioned, in a plane slightly inclined to the ecliptic, or 
plane of the earth’s orbit. Lot us suppose, for instance, 
that the earth’s axis at any timo cuts a straight line drawn 
perpendicularly through the centre of the sun’s orbit. Then, 
asthe sun revolves, the earth will move so that its axis 
always cuts the line mentioned (neglecting the parallel dis- 

lacement of the earth’s axis during its yearly revolution). 

ence the earth’s axis will, as in Newton's theory, describe 
a conical surface in 25,800 years, the period required for 
the sun's revolution; an extraordinary manifestation," of 
which the author attempts no mechanical explanation. 

It is, perhaps, only fair to give Mr. Sandeman’s “ proof ” 
of the mechanical principle on which his theory is founded. 
The plane of the moon’s orbit is inclined to the plane of the 
ecliptic, and the line of intersection of these planes is 
termed the “line of nodes.” Now, it has been observed 
that the line of nodes rotates once in every 182 years. 
This rotation of the moon’s line of nodes is accompanied by 
a small conical motion of the earth’s axis, also occupying 
18$ years. In the following extract the nodes of the 
sun" must be understood to refer to the points in the 
ecliptic through which Mr. Sandeman supposes the sun to 

in ita (conjectured) orbital motions. Now (p. 34), 
* if the sun revolves round an orbit and round the eartb, 


both of which are admitted in theory by astronomers, the 
effect of the revolution of the nodes of the sun upon the 
pole must be tho same as those of the moon, in which case 
the pole must be carried round with the sun in the same 
time as it revolvos itself." 

For a short statement the above abounds in fallacies. 
First of all, the revolution of the nodes of the moon pro- 
duces a smail conical movement of about 18 seconds of arc 
in the earth's axis, about what would be its position if 
undisturbed ; hence it is concluded tbat the revolution of 
the nodes of the sun produces a conical motion of 47deg. 
about an axis N to the ecliptic. But another 
fallacy lies behind. We are first told that the revolution 
of the nodes of the sun carry the earth’s axis round once in 
every revolution, and then that the revolution of the sun 
itself does the rame thing. Now, whilst the moon’s nodes 
make one revolution, the moon makes about 12x 185 = 
224 revolutions; why the nodes of the sun are tacitly 
supposed to revolve in the same time as the sun itself we 
are not told. 

Perhaps the above will be enough to indicate the scope 
of the book and the nature of the arguments used. We are 
not without sympathy for Mr. Sandeman’s aims, but we 
think that he was badiy equipped for the task undertaken. 
His honest and sincere enthusiasm for the acquisition of 
truth is sufficiently apparent, even though this is often 
clouded by a want of appreciation for the work of eminent 
astronomers. Many of his errors may be traced to a 
defective knowledge of mechanics and astronomy, due to 
the use of popular treatises on these subjects. The sort 
of knowledge which it is possible to impart in a popular 
lecture or treatise is apt to prove insufficient to enable 
anyone to criticise or construct a theory. A short but 
satisfactory account of the motion of the earth, treated 
mathematically, may be found in Routh’s “Rigid 
Dynamics,” graphs 610-634. It is there shown that 
the sun produces a precessional motion of 15:42 seconds 
of are per annum, that due to the moon being a little more 
than double this amount. As in some other cases, the 
actual figures obtained by Newton were not correct, 
although the method which he introduced bas, in the 
bands of his successors, led to accurate results. This is 
not to be wondered at. Tho work of a pioneer is to make 
a road, and not to build cities. Mr. Sandeman is mistaken 
in thinking that a theory would gain immunity from 
criticism on account of its having been proposed or 
accepted by Newton. To go no farther, Newton made a 
serious error in calculating the velocity of sound in a gae, 
and rejected the wave theory of light in favour of the 
corpuscular theory; these facts may be found stated in 
any advanced text-book. A theory which cannot bear 
criticism is not likely to stand, no matter who the founder 
may have been. But in the present case Mr. Sandeman 
has failed to disprove the accepted theory, and has failed 
also to substantiate his own. There we may leave the 
matter at rest. EDWIN EDSER. 


FORTHCOMING EVENTS. 


FRIDAY, SEPT, 28. 


Royal Photographie Society.—Prees view of forty-fifth annual 

exhibition, from ll a.m. to 4 p.m. 
SATURDAY, SEPT, 29. 

Royal Photographic Society.—At 8 p. m., ab the New Gallery, 

Regent-street, eoirée in connection with the annual exhibition. 
Monnay, Oct. 1. 

Society of Engineors.—Ab 7 30 p.m., meeting at the Royal 
United Service Institution, Whitehall. A paper will be 
read, entitled ‘‘Paper-Making Machinery,” by Mr. Robert 
Henderson. 

WEDNESDAY, Ocr. 3. 

Society of Model Engineers (Liverpool Branch).—At 7.45 p. m., 
monthly meeting. 

Tuurspay, Ocr. 4. 

Civil and Mechanical Engineers’ Society.—Ab 8 p. m., first 
monthly meeting. Presidential addrees on ‘‘ Training to keep 
ahead in the World's Competition," by Prof. R. H. Smitb. 

SATURDAY, Oct. 6. 

Association of Municipal and County Engineers.—Dietrict 

meeting at Easb Molesey and Hampton. 
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POSTAL TELEGRAPH FINANCE. 


The annual report of our Postmaster-General was 
issued rather more than a month ago, so that it now 
has had time to reach most of the foreign countries. 
The comments on this report are hence to be 
expected in the technical Press of these countries, 
and we see in our contemporary, the Western Elec- 
trictan, the following verdict on the same: '' The 
British telegraph service is admittedly very good— 
better, on the whole, no doubt than that of our private 
companies. But whyshould that portion of the British 
public that does not use the telegraph be taxed to 
meet the deficit of those that do? Assuming that 
the verdict of our contemporary on the financial 
position of the postal telegraph system of the 
United Kingdom to be a correct one, we should 
still object to the query at the end of it on 
the following grounds. Any telegraph system, 
and particularly a cheap and efficient one, 18 
of such advantage to the commercial world that 
the benefits conferred are not by any means 
confined to the actual users. For instance, in a 
large manufacturing business the telegraph system 
has now become an absolute necessity, and while 
the artisans and labourers employed by the firm may 
not use the telegraph themselves to any large extent, 
they indirectly receive a great benefit. It is, how- 
ever, with the general criticism of the Western 
Electrician which we have to deal, and we were 
surprised to find that this was based on an 
editorial comment on the report which appeared 
in the columns of our neighbouring contemporary. 
As this contemporary is run by a business man, 
one would naturally expect a reasonable compre- 
hension of the Post Office balance-sheet. The system 
adopted by the Government in extending its tele- 
graph business is quite unlike that in vogue amongst 
commercial enterprises, who have to make a return 
to shareholders each year. In this, we presume, may 
be found the explanation of our contemporary’s most 
misleading remarks, which are as follows: ‘‘Summed 
up briefly, although the telegraph revenue increased 
by £200,347, the expenditure also increased by no 
less than £266,916, resulting in a net deficit of 
£288,438, or £66,569 more than last year’s deficit. 
If allowance be made for interest on the capital 
created for the purchase of the telegraph, the 
deficit for the year is raised to £587,326.” Our 
contemporary goes on to comment that every year 
this painful fact is rubbed in with unsparing 
reiteration, but without the least attempt of 
explanation or expectation of amendment." One 
would have thought that the explanation would have 
been given by the editor of a journal specially devoted 
to telegraphic undertakings. The facts of the case 
are a8 follows: When the Government took over 
from the various companies the telegraph works 
which are now united to form the telegraphic system 
of the kingdom, Government stock was issued in 
order to obtain the purchase money. The amount'of 
the stock is now practically the same as in the year 
when it was issued, and the interest on it each year 
amounts to £298,888. When extensions were 
required, as has been the case each year, the policy 
of increasing the capital account was not adopted,. 
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so that in the figures quoted above, items appear 
which can by no means be considered as working 
expenses. For instance, the telegraph extensions 
for the past year alone cost £277,133, a large 
portion of which went in the provision of tele- 
phone trunk wires, on which £176,968 were spent. 
Buildings and new sites were also provided at a 
cost of £76,097. It is, in fact, clearly pointed out 
in the tabular account in the report that a profit of 
£65,592 was made on the working of the telegraph 
system. This is, of course, insufficient to meet the 
interest charges on the stock above mentioned. A 
more equitable way of considering the case is to 
take the average for the last ten years, which 
shows that out of interest charges amounting to 
almost £3,000,000, about £885,000 has been met by 
the net revenue of the Department. This leaves a 
deficit of, say, £210,000 per annum, which is the real 
average deficit, and which does not compare at all 
with the apparent deficit of £587,000 quoted by our 
contemporary, and which exists on paper only. The 
difference between the two is capital expenditure, 
which the Government, rightly, in our opinion, con- 
siders should be borne by the present generation, 
which has almost immediately the benefit of it. 
For this capital expenditure the country holds 
a tangible asset, which is worth considerably 
more than its cost price to the commercial men 
of the kingdom. If further comparison were 
needed as to the wisdom of the policy of extend- 
ing the system out of the national revenue, it 
could be obtained by comparison between the cost 
of a telegraph message here and in the United 
States. We pay for twelve words sixpence. In 
the States, while the telegraph companies are not 
earning extraordinarily large dividends, the cost of 
a message of the same length would be elevenpence 
halfpenny. On this comparison of cost, the Govern- 
ment saved the English nation £3,000,000 last year 
in cost of telegrams by a system which involves 
an actual expenditure for working expenses and 
capital charges of something like £200,000 per annum. 


{2 


CORRESPONDENCE. 


One man's word is no man’s word, 
Justice needs that both be heard." 


ELECTROMAGNETIC INDUCTION. 


SIR,—I am sorry, for Mr. Johnston’s own sake, that he 
has not the decency to apologise for baving misrepresented 
me, but merely says that the misrepresentation, which he 
does not deny, “in no way affects the main points at issue.” 
It affects the matter in this way: By representing me as 
saying current whore I said E. M. F.,“ he was able to 
destroy my case completely, and to prove that I had “found 
a veritable mare’s nest." He now complains that I mis- 
represent him when I say, “He then goes on to show that 
the statement to which I object does not imply that there 
will be a current under such conditions." But this is not 
a misrepresentation at all; indeed, it is obvious that if he 
did not show that the statement does not imply a current, 
he would not be in a position to ridicule my alleged idea 
that it does imply a current. If his argument is not as I 
represent it to be, it has no force whatever ; but a reference 
to the second paragraph of his first letter will show that he 
does exactly what I say he does. 

I pointed out an extraordinary non seguitur in his first 
letter, and he now replies: I would point out that the 
statement of two propositions does not necessarily imply 


that the one is a deduction of the other.” Bat when you 
connect the two propositions in this way, '' Remembering 
that A is B, it is evident that C is D," you do imply that the 
second is a deduction of the first, and it is Mr. Johnston’s 
use of the words italicised which justifies my criticism. I 
will now come to the main point at issue, for on the 
remaining point Mr. Johnston clearly answers himself 
when he says "the strength of the field at any point is 
represented not by the lines, but by the number of these 
lines passing through unit area at that point.” 

The main point is this: I have said, on the authority of 
Faraday, that the mere cutting of magnetic lines does not 
tend to induce a current, but that there must be a chan 
in the number of magnetic lines passing through the electric 
circuit, Mr. Johnston, like the editor of Lightning, suggests 
that I have misunderstood Faraday. In reply to this, I can 
only say that some of the best-known writers on electricity 
are of the same opinion as myself regarding Faraday's 
theory. This is what Prof. S. P. Thompson says in giving 
an account of that theory in the fifth edition of his book on 
"Dynamo-Electrio Machinery,” p. 27: “It is, however, 
necessary that the moving conductor should, in its motion, 
so cut the magnetic field as to alter the number of magnetic 
lines that pass through the circuit of which the moving con- 
ductor forms a part. Without a variation in the magnetic 
flax that penetrates the circuit, there will be no induction.” 

Prof. Fleming, in the introduction to his book on The 
Alternate-Current Transformer,” shows that he too under- 
stands Faraday's theory in this way. It will thus be seen 
that I am by no means alone in condemning the inaccurate 
manner in which the theory is usually presented to 
etudents.— Yours, etc., W. F. DUNTON. 


ELECTRICITY IN THE INDUSTRIES. 
BY PROF, 8. P. THOMPSON. 


Prof. S. P. Thompson, who was selected to deliver the 
"]ecture to artisans" in connection with the British 
Association, took as his subject Electricity in the 
Industries." In his address he opened by speaking of 
the growth of Bradford during the 30 years since the 
last British Association meeting was held there. Ho stated 
that the population of Bradford had doubled since then, 
and that its prosperity was in a great measure due to the 
invention of the steam-engine and its application to the 
textile industry. He then went on to speak of the rise 
during recent years of the electrical industry, and of 
its application to heavy work. He then showed the 
leading inventions which had combined to give the 
electrical applications of the present day. Thus Sir 
Humphrey Davy put tho first two sticks of carbon 
together and produced the electric arc light; William 
Sturgeon, a native of Kirkby Lonsdale, invented the 
electromagnet ; Michael Faraday discovered the com- 
mercial and mechanical way of generating electrical currents 
in a magnetic way. The experiments by which these 
inventors arrived at their great conclusions were repro- 
duced by Prof. Thompson, who showed their relation to 
the other inventions in the production of the great electric 
pore stations and appliances of to-day. Faraday's ring, 
or instance, was the prototype of all transformers since 
made, and which were solving the problem of the economical 
transmission of power over long distances. Prof. Thompson 
then bad thrown upon the screen photographs of dynamos 
and motors, of railway engines and tramcars, represen 
electrical science so far as it has gone. Some small experi- 
mental dynamos and motors were also exhibited on the plat- 
form. The lecturer then went on to describe great modern 
generating stations, such as those at Niagara and on the 
Rhine, where the current is sent at a very high. pressure 
over comparatively long distances, and then transformed 
down into currents suitable for domestic lighting and 
similar purposes. Prof. Thompson referred to the Bradford 
tramway system, and said he was wondering when all the 
Bradford trams would be electrical. He spoke then of the 
enormous value which coal in the future would have for 
the purpose of raising steam to tranamit power over long 
distances, and thought that in the coming age of electricity 
the workers would have a much better time than at present, 


€ 


452 THE ELECTRICAL ENGINEER, SEPTEMBER 28, 1900. 


DISCUSSION ON IONS. 


Oa Tuesday, Sept. 11, & joint discussion was held at 
Bradford between Section A and the Chemical Section of 
the British Association on the subject of “ Ions.” 

This was opened by Prof. G. F. FrTZGERALD, who treated 
the subject in a very broadminded way, and suggested 
various experiments which should be made in order to 
elucidate the various uncertain problems connected with 
electrolysis and the migration of ions. In the first place, 
he held that the term conductivity was preferable to 
ionisation. ` Thus the conductivity in a liquid solution 
was distinctly different from the conductivity in a gas. 
In gas, for instance, there seemed to be evidence, as shown 
by Prof. J. J. Thompson, of masses smaller than atoms, 
whereas there was no such evidence of smaller masses than 
atoms in liquids. Besides this, there was a fixed relation 
between the conductivity of liquids and their other 
properties, such as their solution, their chemical affinity, 
and their freezing and boiling pointe. Prof. Fitzgerald 
proceeded to point out that they really had not, at the 
present time, a satisfactory theory to account for the 
phenomena in ionisation. Amongst the difficulties which 
were met with in the usual theories, and of which these 
theories could not give a sufficient explanation, were the 
stability of fons, the source of energy of ions for 
Gissociation, and the migration of ions with different 
velocities. German physicists were quite content 
with the term ionisation, ard were rather strict in 
their orthodox acceptance of the same. He proceeded 
to point out that hydrogen and chlorine ions seemed 
to wander about in a solution without any tendency 
to recombine, which is quite inexplicable by the usually 
accepted theories. Coming now to the gases, little 
was known until recently of the conductivity of gases 
until it was studied by means of X-rays, ete. He . 
that the information obtained would be extended. He 
suggested that the term ionisation should only be used to 
denote that charged atoms existed, and he proposed that 
the word electronisation should be employed to denote the 
atate of a gas acting as a conductor in which there were 
free electrons. He pointed out that it was probable that 
both ionisation and electronisation occurred in a gas, and 
referred to the wonderful werk done by Prof. J. J. Thompson 
in determining experimentally and mathematically the 
behaviour of an electron, which seemed to consist of 
small corpuscles connected in some way with the molecules. 
He then referred to the light which the Zeeman effect threw 
on the subject. He mentioned that there was not sufficient 
evidence to justify the assumption that atoms consist of the 
combination of a number of electrons. The best evidence 
towards this end was the change in size of objects when 
moving through ether. According to Michaelson’s calcula- 
tion, this change of size was of the order of 4cm. in the 
diameter of the earth in consequence of its motion through 
ether. Amongst the questions which further experiments 
would decide was that of the influence of gravity on ions. 
In the old i it was recognised that the internal work 
in a primary battery ought to be varied by the position of 
the plates in the same. For instance, if the zinc plate in 
a Daniell cell was placed horizontally on the top of the 
salt and the e age plate also placed horizontally on the 
bottom, the work done should be loss than if the reverse 
were the case. An interesting experiment would be to 


enclose a copper sulphate solution in a receptacle with the 


two opposite sides of copper, and then to whirl the same 
round at a very high speed to see if the centrifugal 


‘action caused the ions to be deposited on the outer 
plate and set free from tbe inner plate. 
of course, be evidenced by an electric current. He 


This would, 


suggested the following points as ones to which the 
meeting might give ite attention in the discussion 
which was to follow: (1) The cause and end of ionisa- 
tion, and why the ions did not exist in paire. (2) Where 
the energy comes from which keeps the ions apart, as, for 
Instance, ions do not recombine readily. (3) Why 
ionisation does not obey the law of dissociation. (4) The 
. of the rate of migration of ions, and why it is 
lifferent with different elements. (5) What is the end of 


the double layer of ions which occurs in electrolytic salts, 
and why the action of gas and liquids in this respect is not 
the same. (6) Do electrons gravitate? (7) The theory of 
magnetism and etism. He thought the last would 
throw much light on the subject. 

Dr. J. LARMOR, the president of the section, suggested 
that the specific inductive capacity of water might be high 
in consequence of the electric moment of the molecule 
being high. This might be the cause if the positive and 
negative ions were studied at the end of an axis of con- 
siderable length in comparison to its breadth. He pointed 
out that, in spite of the different velocities of the migration 
of ions, the combining proportions were maintained by the 
conductivity of circuits. 

Prof. H. E. ARMSTRONG alluded to the value of a joint 
discussion on this important subject, and considered it 
absolutely ainful that it should be held without provision 
being made for a verbatim report, so that the remarks of 
the various speakers should be considered at leisure. It 
was the first time that they had had a rational discussion 
between chemists and physicists on the question. The 
German schools were so fixed in their ideas that a discus- 
sion with them was absolutely impossible. The question 
of the structure of the atom was one which the chemist 
did not like to consider as being easily effected, and the 
evidence obtained in chemistry pointed the other way, but 
in spite of that very little was known of the inner 
structure of the atom. Ho believed that the conductivity 
in was due to much the same process as in liquids, 
and that it was almost impossible to get conductivity in a 
gas without a vapour being present. He thought that an 
explanation was required of the association of ions quite 
as much as of the dissociation. 

A manuscript was then read from Mr. WHETHAM on the 
possibility of ions, which are considered as free, heing 
actually handed from molecule to molecule as suggested by 
one of the older theories. 

Dr. O. J. Lopar agreed with Prof. Fit d in his 
8 tion tbat in the conductivity of gases, both electrons 
and ions were involved. He remarked on the ascertained 
fact that, although the velocity of ions varied considerably 
with different elements, the velocity of electricity was 
constant. He expressed the hope that the electric theory 
of matter would eventually be confirmed by further 
experiment. 


LIGHT RAILWAYS. 


At the last meeting of the Canterbury General Purposes 
Committee, the Town Clerk mentioned that two parties were 
applying for powers to establish light railways—one was for a 
line from Canterbury to Whitstable and Herne Bay, and the 
other from Herne Bay to Canterbury. Plans will be laid before 
the Council. The announcement was received favourably. 

At the last meeting of the Broadstairs and St. Peter's Urban 
District Council, the engineers to the Isle of Thanet Light 
Railway submitted plans of line No. 8, authorised by the order 
of 1808. They also sent plan of posta for carrying overhead 
wires. With reference to the Council's suggestion for inter- 
lacing lines to be substituted for the double line in Victoria- 
parade, plans were sent in showing line as proposed by the 
company and also the position that would be occupied by inter- 
lacing lines, which they considered for such a short length would 
not be any advantage. The letter was referred to the General 
Pur Committee. 

The Commissioners held an enquiry on the 25th inst. at the 
Blackburn Town Hall into the application for an order to 
authorise the Blackburn, Whalley, and Burnley light railways. 

After holding a public enquiry at Rhyl on Saturday last the 
Commissioners decided to sanction the construction of an 
electric tramway from Prestatyn to the Marine Lake, Rhyl, a 
length of about seven miles. The capital of the company is 
£7,500, and the Rhyl Council will supply the electricity. There 
was no opposition to the scheme, which is to be completed by 
next season. 

—ñññññññ — 


The General Election. — We notice that in the forthcoming 
election Mr. F. H. Medhurst, whose name will be well known to 
many of our readers, is standing for West Islington. Apart from 
any party uestion, we wish him success in his candidature, as ib 
is very ble that the important electrical industry should 
have a representative in Parliament, more especially in view of the 
large number of electric lighting and traction schemes now being 
started all over the country. 
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A LECTURE-ROOM VOLT AND AMMETER.* 
BY PROF. BAILY. 

The author exhibited a compact arrangement of resistances 
and connections which he has devised for employing the 
D’Arsonval galvanometer as a laboratory-room volt and 
ampere-meter. These resistances and connections are con- 
tained in a box which is small and portable. The connec- 
tions are illustrated in the diagram, from which it will be seen 
that the galvanometer is used in series with a large resistance 
when measuring volts, in which case the galvanometer is 
shunted to enable variations in scale to be obtained. The 
exceedingly wide range obtained will be gathered from the 
following figures: When the galvanometer is practically in 
series with the resistance across the voltage to be measured 
the full scale corresponds to one-twentieth of a volt, while 
with the shunt switch moved over to the right the range 
of the scale corresponds to 300 volts. For measuring current 
the connections are those used for potentiometer work, and 
two resistances, which are carefully calibrated, are provided, 
through one of which the current to be measured is passed. 


V 
C Gs 
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The connections of this end are shown in the illustration. The 
range, as far as current is concerned, varies from 15 ampere 
for the full scale deflection up to 50 amperes. It will be seen 
that this allows accurate readings to be taken down as far as 
one-half of a milliampere. In the same way, the voltmeter 
arrangements are sufficiently sensitive to allow of thermo- 
electric force being measured. For. the galvanometer, which 
is, of course, independent of the boxes, Prof. Baily uses one 
of the D’Arsonval type with a fairly low resistance. The scale 
for the same he makes about 6ft. long, so that a clear reading 
can be obtained, which is visible to everyone in a lecture theatre. 
The author was complimented by the president on the arrange- 
ment of the instrument. 


ELECTRICITY SUPPLY FOR LIGHTING AND 
TRAMWAYS, WITH SPECIAL REFERENCE TO 
SMALL TOWNS. f 


BY HORACE BOOT, M. I E E., CONSULTING AND RESIDENT 
ENGINEER TO THE TUN BRIDGE WELLS CORPORATION. 


A local authority having obtained powers, the following 
questions immediately crop up: (1) selection of site; (2) 
choice of system; (3) the question of an expert to advise; 
(4) the extent of area of supply; (5) the capacity of the 
generating plant ; (6) should street-lighting be undertaken ? 
(7) the price of supply, and whether a rebate should be 
given according to the consumption of electricity ; (8) should 
free wiring be undertaken. 

The difficulties presented in supplying smal] towns as 
compared with large ones are manifold, and it may be taken 
as a general rule that it is much easier to supply large 
towns in a successful manner than small ones. There are 
at the present moment a number of small towns which are 
hesitating as to whether it would pay them to undertake 
the work themselves, or to allow a company to commence 
operations, and, as tho local conditions in each case must 
be carefully studied before a reliable and correct decision 
can be arrived at, it is advisable to call in an expert to 
draw up & report. For large towns it is almost always 
advisable that the local authority should start their own 
undertaking, both for lighting and traction purposes. 

The vexed question of a combination of power stations— 
capable of supplying electric energy for tramways, motors. 
_* Abstract of paper read before the British Association ab 
Bradford. 

+ Paper read before the Incorporated Association of Municipal 


and County Engineers, ab a meeting held at Tonbridge and Deal, 
on Sept, 14 and 16. 


lighting, heating, and other industrial purposes—has been 
discussed very frequently for the past two or three years, 
and for those members who desire to possess a more 
intimate knowledge the author would recommend them to 
read the papers that have been written on the subject by 
various writers; but there is no doubt that whatever tbat, 
wherever it is possible, there should be one power station 
to supply the whole area, and the policy of multiplying 
these power stations is incorrect from an economical as 
well as a practical point of view. A number of towns have 
thought ic advisable to separate the production of electricity 
for tramways and lighting into different works, which they 
will find in the future has been a mistake, and bas only 
been brought about by the fact that in all probability the 
original site selected for the lighting works was badly chosen 
and unsuitable for fature development for the supply of 
electric energy on a large scale. Oaly those who are 
intimatcly associated with the industry can appreciate the 
difficulties experienced in obtaining a good supply of fuel, 
and works should never be placed in such a position that 
fuel can only be obtained by carting. The site should be 
selected, if possible, where a railway siding can be obtained, 
or “ water-borne ” coal can be used. 

An important point to bear in mind is also the question 
of nuisances, as works of any magnitude cannot be run 
without creating a certain amount of nuisance, such as 
smoke, vibration, and noise; and the author ventures to 
think tbat if the sites already selected for the supply station 
were again considered, a large number of them would prove 
to be unsuitable, hence their necessity for constructing more 
than one power station. "There are, of course, certain con- 
ditions which arise in towns necessitating the adoption of 
more than one power-house, but the author is of tbe 
opinion that the future will see the development of large 
power stations supplying large areas, in preference to little 
stations supplying local areas. The advantages of such 
will be: facilities for obtaining fuel ; all nuisances localised 
to one spot; the advantage of water carriage, with an 
i Ca supply of water for condensing purposes; the 
emall amount of labour required for one works to work 
successfully, as compared with that for a number of small 
works ; the advisability and serene gained by having 
the staff in one place. The only objection that can be 
raised to it, is the question of fire or total disable- 
ment of the works, one a complete stoppage of the 
supply. The likelihood of fire should be impossible if 
the works are properly designed—as nothing inflammable 
should be permitted in their construction. The other item 
to consider is an accident to the boilers, causing a serious 
explosion. This, again, is not likely to happen where first- 
class supervision and a good water supply can be obtained ; 
but is more likely to happen where a number of works, 
without sufficient supervision, are established. In fact, too 
much consideration cannot be given to the selection of the 
site, as, to a large extent, the whole question of successful 
workiog—both financially and from an engineering point of 
view—hinges on it. In selecting the site, it is therefore 
advisable: (1) to obtain a good water supply to enable 
condensing operations to be carried out cheaply, and 
without u great deal of auxiliary machinery; (2) the 
facilities for obtaining coal at the cheapest possible rate, 
either sea or rail borne; (3) the site should be chosen 
where the works are likely to be the least nuisance to 
surrounding property ; (4) facilities should be obtained for 
getting goods of a heavy nature ; (5) provision should be 
made for future extensions, without having to buy up 
surrounding property ; (6) the nearest point to the centre 
of the demand which complies with the above conditions 
should be selected, although it is not difficult to transmit 
electric power to large distances economically. 

In the case of large works, it is very convenient to find 
accommodation in or near the site for the principal work- 
men employed ; as should anything go wrong with the 
machinery, necessitating a temporary extinction of the 
lights, the men can be easily fetched. This especially 
applies to the mains superintendent, who should always be 
accessible, and for this purpose it is often found advisable 
to buy up the surrounding cottage property, or build 
cottages for the men. | 

The employment of experts to advise is rather a 
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vexed question, but for towns to commence operations 
without having the advantage of expert advice is suicidal, 
as a mistake made in the selection of site will prove fatal 
to the undertaking, and unless a town can afford to pay an 
adequate salary to a first-class resident engineer who is 
competent to advise them, it is advisable for them to obtain 
a & report, and carry out the work under instructions of the 
practical expert, appointing a resident engineer to act 
under him; and the author suggests that a good practical 
expert, who is or has been employed in similar practical 
work, should be called in to advise on the selection of the 
site, the policy to be adopted, and the system used, after- 
wards engaging a resident manager to look after the com- 
mercial and technical sides of the undertaking, retaining 
the consulting expert, either by means of a percentage, or 
pa him an annual retaining fee. This arrangement 
enables small towns to obtain expert advice at a minimum 
expense. The advantages of starting works in small towns 
is greater than that in large, because large towns usually 
possess sufficient industries to find employment, whereas in 
a small town it creates an entirely new industry, gives 
employment to many men, and improves the town from a 

tary point of view, and where public lighting is under- 
taken provides a means of decreasing crime. 


SMALL WORKS. 


It is impossible to find a man willing to accept a small 
and be capable of advising on all the intricate ques- 

tions met with in the maintenance and construction of an 
undertaking, whieh, though it may be small in size, has the 
same principles involved as that of a large undertaking. 
Many towns have started, or are contemplating starting, 
dust-destructor works in combination with electricity 
works, and there is no doubt that from the fi recently 
obtained from the various combined works throughout the 
country a considerable saving in fuel is effected by burning 
refuse, and it has been found that in the latest type of 
destructors llb. of refuse will evaporate 79lb. of water 
from, and at 212deg. F. Shoreditch was one of the first 
works put down, and has been able to produce exceedingly 
low fuel consumption figures compared with other eleo- 
tricity works However, a refuse destructor should be 
designed to fulfil the following conditions: (1) it must not 
be a nuisance to the surrounding neighbourhood ; (2) there 
must be very little smoke issuing from the shaft ; ta} there 
must be no dust soattered about or taken up the chimney 
shaft ; (4) the destruction of the refuse must be complete ; 
(5) it must be capable of raising high-pressure steam in 
sufficient quantity to be able to utilise it for commercial 


purposes, 

It has been found from experience that the refuse in 
watering places is worth nearly five tons of Welsh steam 
coal per 35,000 inhabitants per day. I have been able to 
make a careful inspection of the working of the Llandudno 
dust destructor during a short stay in that town, which is 
built on the Beaman and Deas principle, with Babcock and 
Wilcox boilers. I do not consider that this destructor 
complies with the conditions necessary, although as an 
economical steam generator it has proved a very big 
success, and the figures arrived at in fuel by the Llandudno 
electricity works of something under 4d. per Board of 
Trade unit generated is much below the average for 
“a similar undertaking. These results are better than 
were ever anticipated. However, the principal difficulty 
appears to be that when one is 100 yards away from the 
works, in the windward direction, a considerable smell 
exists. Another disadvantage is that during the time the 
refuse is being destroyed white or brown smoke issues from 
the shaft, which smoke is a nuisance to the surrounding 
property. So far as the other advantages are concerned, 
this destructor falfils them absolutely. No doubt there 
are many members present who are more competent 
to speak and to give us their opinions on the subject 
than the author, and it will be interesting to hear their 
remarks upon the same, as everybody must be agreed that 
the only way of dealing with refuse in a sanitary manner 
is to cremate it. A very interesting paper was read 
before the Institution of Civil Engineers (in which the 
author took part in the discussion) by Mr. Charles Russell, 
electrical engineer of Shoreditch, in which he deals 


minutely with the troubles and difficulties and the value 
of dust-destructor plant. In the Proceedings he gives a 
curve showing the actual amount of work done by the 
refuse and the amount of coal burnt, also a curve showing 
the available steam pressure. Of course, the value of the 
residue for roadmaking and builder's purposes is an item 
which is worthy of consideration, and from Mr. Russell's 
paper I cull the following percentages of which the residue 
is composed : e 


: Per cent. 
Common clinker . . 4. 20 
C oce ied ce FE LUPA . 24 
Fine dún. eiie . 05 
Gali. VENE ETE GT CELO ERN . 06 
Eie . 3928 per cent. 


There is a tendency on the part of most destructors to 
emit from the shaft particles of fine dust. However, 
several of the contractors have endeavoured to obviate this 
difficulty by “dust catchers,” which can be readily cleaned 
out. Another use for the residue is the of artificial 
paving stones, and I believe I am right in saying Shoreditch 
uses these stones very largely. The labour item is a very 
important one, as at Shoreditch it works at 24 6d., at 
Llandudno 1s. 4d., and Hereford 1s. 1d. The most satis- 
factory way of running refuse-destruetor works in com- 
bination with electricity works is to have some of the 
boilers arranged for hand firing with coal, so that these 
boilers can act as a reservoir of steam and assist in steady- 
ing the general steam pressure throughout. 

e capital outlay for the establishment of electricity 
works varies to a large extent with the local circumstances, 
and if a consulting engineer be employed to draw up a 
scheme he will, no doubt, give the capital outlay required 
to carry out this scheme in the report. However, it must 
not be forgotten that since the loans to corporations in the 
provinces are only granted for 25 years, every £100 saved 
in the capital outlay represents £6 less to be charged 
against the revenue account for interest and redemption 
fund. There are many methods by which corporations can 
raise money for this purpose. It is, however, always 
necessary to obtain the sanction of the Local Government 
Board for the requisite loan, after which stock may be 
issned or any of the well-known financial arrangements 
entered into. Precautions should be taken that the cor- 
poration does not borrow the capital before it can be 
actively employed, or, in other words, produce a return. 
A rong idea of the amount of capital required is given in 


the following table : 
Number of lamps in 8 o.p. Approximate capital 
or their squivaleat, outlay required. 
Lam £ 
2, r — 8,000 
„000 ——— M . ) 12,000 
10,000 . . e hana o00 20.000 
20,000 — ... ... . . 6e 235.000 
40.000 .. . Seeed eee eee sconces . $89,000 
100,000 - Lisci sete mam animi ion rne ato dh Rae exe = 170,000 


In selecting a site, consideration must be given to the 
system by which it is proposed to supply the town, whether 
high or low pressure. Should it be proposed to generate 
high-pressure currents at the works, it will not matter if 
the site be chosen outside the area of supply, but should 
the town lend itself to a low-pressure system, then the site 
must be chosen as near as possible to the centre of the 
demand, otherwise useless expenditure will be incurred on 
heavy copper feeders. 

In the early days there was great diversity of cpinion 
possessed by experts as to which was the best system to 
supply, and there is no doubt that what might be the right 
syatem for one town is not necessarily so for another, as 
both systems have their respective disadvantages. Large 
scattered areas can only be supplied by high tension, 
whereas towns of a compact nature can be more cheaply 
supplied with low tension. For those members who are not 
fimiliar with the technical expression “high” and “low 
tension” the author submits the following explanation : 
Electricity is simply a form of energy existing in nature, 
which requires special machinery to set it in motion—the 
same way, as in coal, there is no energy or life until it 
is burning. The measurement of electricity is composed 
of two factors. The product of the factors when multiplied 
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together are termed watts.“ Either factor may be 
altered, and yet the amount of energy: would remain 
the same. For instance, one unit of current, called the 
“ampere,” multiplied by 100 units of pressure, called 
the “volts,” equals the energy which would be 100; or 
it would equal 100 units of current multiplied by one unit 
of pressure. In the former case you might call it high 
pressure; in the latter you might call it low pressure, 
except for simplicity sake the Board of Trade have stated 
that anything over 500 volts must ‘be considered as high 
pressure. The systems are: (1) the high-pressure alter- 
nating-current system ; (2) the high-pressure continuous- 
current system; (3) the low-pressure continuous-current 
system ; (4) the low-pressure vou ius. Be Tht system. 
But the principal ones adopted are: (1) the high-pressure, 
and (3) the low-pressure continuous-current—in fact, all 
the schemes are based on these. 

There are at the present moment no less than 112 
electricity works in 8 owned by local authorities, 
and 94 companies. There are 81 local anthorities who 
have decided to establish electricity works at once, and 
there are no less than 115 provisional orders ted to 
local authorities, but works not yet finally decided upon. 
From the financial results of the undertakings which have 
been working for more than one year, ample proof can be 
found that, if well managed, they can be a financial success. 
It must not be forgotten, however, that many of the 
undertakings that show deficits, are in reality buying their 
works on what might be termed the easy payment 
system "—that is to say, in 25 or 42 years, as the case may 
be, the works will become the property of the general 
rere VIDE been bought by the consumers by 
setting aside so much per annum before declaring a net 
profit, kesping the works in thorough repair all the time. 

The distribution from the works may be effected by 
several means, but the latest practice for low tension is to 
mi three conductors side by side in the same trench of the 
following types: (1) Bare conductors carried on insulators 
in concrete or iron conduits. This system is being super- 
seded now on account of the increase in the pressure of 
supply to consumers. (2) Three insulated single conductors 
laid in troughs, and run up solid with some suitable mate- 
rial. (3) Concentric cables, armoured, and laid directly in 
the ground, with bricks or timber to protect them from 

icks. (4) Single cables drawn into stoneware conduita. 
5) Three-core armoured cable laid directly in the ground. 

For distribution by alternating currents the system most 
used is the armoured concentric cable, laid directly in the 
ground or in troughs, run in some hard compound, in 
which case it is not necessary for the cable to be armoured. 
This forms a cheap means of laying cable, besides being 
very durable. There are, of course, a number of different 
means by which the energy can be regulated from sub- 
stations, but in this paper there is no time to deal with 
them. With regard to the overhead system, which is 
unfavourably entertained by the Board of Trade, the 
author believes that in the future we shall see more use 
made of this for transmission of high-pressure currents to 
long distances, for the lighting purposes of country villages, 
and for farming industrial purposer, as there is no donbt 
that high-pressure energy can be transmitted perfectly 
safely, the same as is done in Switzerland and other 
countries on a large scale. The water proposed to be used 
should be carefully analysed before a decision is come to 
with respect to its suitability. If possible, it should be 
obtained simply for the cost of pumping—that ie to say, a 
well should be sunk and ample supply be obtained at a figure 
not exceeding 6d. per 1,000 a There should, of 
course, be an independent sapp y Írom the town mains in 
the event of a spring failing in the very dry weather. In 
making arrangements for the water supply, it is important 
that dae regard should be given to the extensions and the 
heavy demand that will be required at a future date; it is not 
enough to arrange for a sufficient amount of water for two 
years, but the quantity should be at least trebled in making 
calculations. If the works are situated near a river or 
canal care must be taken with the foundations, as any 
settling will cause serious trouble with hot bearinge, leaky 
joints, ete. The Tunbridge Wells water for steam-raising 
purposes is extremely troublesome water to deal with. Its 


corrosive properties are very high, and it may be interesting 
to give you the analysis of the water used : 


Well Water. Grains per gallon, 
Calcium carbonato. . . . q me oso 8 70 
Calcium sulphatbo . .. . — 749 ~ 
Sodium chloride. . . . e sm ces 4. 561 
Oxide of bons M " *81 
Nitrates and nitrites of lime and magnesia ... 3°95 
Tote cc icit is ENORI ENEE .. 18:50 
Town Water Grains per gallon. 
Calcium carbonate ene eee 5 ELLE - 1 75 
Magnes! i TTE 550 p ies 
um su te. ... N a 
esium nitrate . .. . sos 90 
um Mr... A ~ 2°64 
Total 906500900004) omt oum omme 6 6 „„ * %% 0 - 6°54 l 


Of course, one of the most successful treatments for the 
purification of water is that known as the Archbutt- 
Deeley” process, by which the carbonates of lime, or 


calcium carbonate, can be got rid of, and the hardness 
reduced to something under 4 per cent. It will be noticed 
from the analysis of the waters given above that the 
carbonates are low and the sulphate high, and it has been 
found from experience that caleium sulphite is one of the 
most objectionable constituents of boiler water on account 
of the hard scale it produces. Mr. Archbutt read an 


excellent paper before the Institution of Mechanical . 


Eogineers on the subject of The Softening of Water,” 
in which he shows clearly that certain classes of water do 
not render themselves amenable to treatment, and in most 
cases the source has to be given up and a fresh one sought 
after. This water difficulty has affected the costs in 
Tunbridge Wells considerably, and it is only those who 
are familiar 


with steam raising when using good and bad 


water who can appreciate what trouble bad water will give. 

In Tunbridge Wells the cables are armoured, concentric, 
lead-covered, Bia direct in the earth with bricks over them 
to protect them from mechanical damage 
is paper, and they have now been laid some six years, and 
have been found to be exceedingly satisfactory. bridge 
Wells is a very scattered area to deal with, and there are 
no less than 100 yards of cable laid per consumer. The 
total length of cables laid in Tunbridge Wells amount to 
413 miles. The author has found it necessary (owing to 
the damage done to the cable by contractors breaking the 
surface of the roads for the purpose of water, sewer, and 
other surfaces) to require that contractors, before disturbing 
the surface, must give notice of their intention of so doing 
in order to enable a representative to be sent to indicate 
the position of the main, and see that care is taken when 
crossing or exposing the cable. Since this system has been 
in vogue, not one cable has been . All the cables 
have been laid by the Corporation’s own men, under the 
author's supervision. | | 

PRICE. | 


The question of price charged for electricity must depen 
upon the cost of production, which cost of production is 
made up of the capital outlay, the works coste, and other 
items.. In Tunbridge Wells the price charged is based on 
the maximum demand system. For the first hour's suppl 
the price is 6d. ; for units consumed over and above t A 
the price is 3d., from which it will be seen that consumers 
who burn their supply for one hour per day per annum pay 
6d. per unit. Consumers that burn it on an average of two 
hours per day per annum, pay 44d. per unit; three hours 
per day per annum, pay 4d. per unit, 

METHOD OF CHARGING FOR ELECTRICITY, 

Engineers are agreed that that there is only one fair and 
equitable way of charging for electricity, on the 
" maximum demand system.” The cost of production is 
made up as follows: (1) fuel; (2) water; (5) oil, waste, 
and petty stores; (4) salaries and wages; (5) repairs and 
maintenance; (6) rente, rates, and taxes; (7) sinking or 
redemption fund ; (8) interest on the capital ; (9) deprecia- 
tion ; (10) contingencies. Items 1, 2, and 3 increase in 
proportion to the number of unite generated—that is to 
say, if four times the number of units are turned ont, 
items 1, 2, and 3 will be nearly four times as much. This 
is not the case with items 4 to 10 ; it would be possible for 
us to turn out four or five times ai much energy without 
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increasing those item at all, provided the maximum demand 
was not greater. The financial value of the above may be 
taken as follows: 


Per unit. 
Coal, oil, water, and waste oosbd . . . 19084. 
Salaries, repairs, sinking fund, interest, and depreciation 6 004. 


Total cost of production for first hour, per unit sold... 7:03d. 


Now, it is clear from the above that if a consumer burns 
Lis lamps for more than one hour per day, the extra addi- 
tional cost to us will only be 103d. per unit; and, again, 
the same applies if he goes on burning it for a large number 
of hours. e, for instance, an hotel consuming, on an 
average, its maximum demand for five hours a day; the 
total cost of supplying energy to this hotel per unit 
would be one hour 7 05d., plus four times the cost of oil, 
coal, water, and waste, divided by 5, which equals 2:23d., 
arrivod at as follows : 


Cost of supply—first hour... . . . eose 4. 703d. 
» " second hour. eee TUN „ 103d. 
s - ühird born Cola micve ena do" . 1084. 
ü " fourth hour. . . = 1'08d. 
$i šj Bfth bonr ss sis sais an 1 03d. 
11164, 

Average cosb per hour Es = 2 23d. per unit. 


It is for this reason that it has become almost a universal 
practice to charge on the maximum-demand system, because 
it is a system which endeavours to obtain an equal rate of 
profit from all consumers, and does not place the best con- 
sumera—i.e, hotels, public-houses, and clubs—at an unfair 
advantage to the consumer who burns his lights for only a 
short period. It will be seen that we are actually losing 
money on the consumer that only burns his lights for 
565 hours per annum, and that loss has to be made up out 
of the profits obtained from the paying consumer. In 
order to establish a successful electricity undertaking every 
encouragement should be given to those consumers who burn 
their lights a large number of hours, even if it means the 
discouragement of the consumer that would be a loss to 
the works. A uniform charge can never be so low as the 
average price charged on this system, because a uniform 
price encourages people to burn their lamps only for a 
short time, and that uniform price would be too expensive 
for the best customers, such as hotels, public-houses, clube, 
etc., to adopt electricity as an illuminant. Sbort-hour con- 
sumers do not care for this method of charging, and they 
would 99 a uniform price, where the loss caused to the 
works by having them on the mains would be paid out of 
the profits that would be obtained from the profitable class 
of consumer. Unfortunately, however, experience proves 
that this good class of consumer finds a uniform price too 
expensive, and eventually gives up the illuminant, not 
caring to pay for the losses caused by other consumers. 
great point in favour of this system is that the rate of 
profit is uniform for all classes. 

The instrument used for piped the maximum of 
each consumer consists of a hermetically-sealed tube, con- 
taining air and a liquid, a conductor of short length and a 
slightly higher resistance than copper. Current passing 
through the conductor causes a slight generation of heat, 
which expands the air inside the tube, and forces a portion 
of the liquid ap to the tube adjoining, where it remains 
permanently, until it is reset by the meter inspector. 
The amount of liquid forced up the tube is propor- 
tionate to the consumer's maximum demand, or in other 
words, the capital outlay that consumer has put the 
olectricity undertaking to, to supply him.” There is no 
mechanism to get out of order, nor can their accuracy be 
doubted. 

There are certain laws which govern the principle of 
trading successfully : (1) All consumers should be a source 
of profit. (2) The tariff should provide an equal rate of 
profit from all consumers. (3) It is sound commercial 
5 to enco the profitable, even at the risk of 
osing the unprofitable. (4) The cost of supplying elec- 
tricity dependa upon the length of time the necessary 
plant and mains to supply the maximum demand are 
used. (5) It is only by adopting a correct sliding scale, 
in direct proportion to the ooste, that it is possible 
to make tho tariff sufficiently low to reach the many. (6) 
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The uniform rate usually means that a consumer pays two. 
lighting bills. He instals electricity in his shop windows, 
and in the places where the light is only burnt for a short 
time per day, and refuses to put it in such places as cellars, 
basements, etc., where it is burnt for many hours, because 
he looks upon it as a luxury. It is this habit which the 
sliding scale system correcte, because electricity is only 
installed in corridors, kitchens, bedrooms, workrooms, etc., 
if it is cheaper than gas, and competition must simply be 
based upon the cost. (7) The conditions of gas and elec- 
ord production are essentially different. In the case of 
gas, its cost per 1,000 cubic feet delivered does not bear 
any relationship to the maximum, or the number of 
hours, because gas is never delivered direct, but stored in 
gasometers. 

There is perhaps no business in which capital is employed 
for s0 8 a number of hours as that of electricity supply, 
and we ought to do everything within our power to 
stimulate the large number of hours of demand. In our 
own undertaking we have expended the sum of £40,000 
approximately, which sum has to earn sufficient revenue to 

y all the expenses in 1,460 hours per annum, whereas 
bad the consumers been burning the light evenly all 
through, we could have employed it profitably for 8,760 
hours. 


Four hours per day per annum pay 311. per unit. 
Five 34d 


It is interesting to note the relative prices obtained from 
various classes of consumers in Tunbridge Wells : 
Public-houses and hotels - average price paid for electricity 3 71 


ohhh r aa VC 4 8d 

Private bens ᷑]xéð! ðx Dandesedecereeens 4 89d. 
Offices (early olosing) . .. . . . 6 00d.. 
Gr 8 6 004. 


From which it will be seen that the public-houses and 
hotels obtain their supply at an exceedingly low rate, 
and far cheaper than they could ever hope to generate it 
themselves. 

There ate many ways of charging for electricity : (1) 
sliding scale, giving long-hour consumers the lowest rate; 
(2) uniform price; (3) percentage rebate on the amount 
consumed ; (4) percentage rebate on the number of units 
consumed per lamp. There are, however, only two of 
these systems worthy of consideration—viz., the uniform 
price and the long-hour consumer rate. 

The works should be organised into various depart- 
ments: (1) the meter department; (2) the distribution 
department; (3) works department; (4) public lighting 
department; (5) the clerical department. Each depart- 
ment should have a responsible official, who, again, should 
be responsible to the chief engineer. Of course, this is 
not easy to arrange in small towns of less than 30,000 
inhabitants, but where it can be done greater efficiency and 
satisfaction is given. 

POWER. 

In manufacturing towne it pays to develop & motor 
load—that is to say, that electricity forms one of the best 
and cheapest methods by which power supply can be given 
at a reasonable rate, and in Bradford this question of 
ab supply has been largely developed, there being no 
ess than 411 motore on the Corporation mains, and tho 
units sold to these motors are 463,630 per annum. They 
are used for every industrial purpose, and a very interesting 
description of the motors in use is given in Mr. Gibbings’s 
book (section 4), ‘Electric Motive Power.“ It is, of 
course, equally important that the power supply should b. 
developed in small towns as well as large, although in 
residential and pleasure-seeking towns there cannot be much 
demand. The price charged for the motor supply should 
be low, as the energy is used during the daytime, when it 
is not required for lighting purposes, and otherwise the 
plant at the works would be standing idle, so that it pays 
to supply the energy at a rate lower than that charged for 
lighting, especially as the motor load is a long-hour one. 

There are few towne of over 30,000 inhabitants that are 
not considering the question of establishing tramways, and, 
especially in residential towns, considerable opposition is 
experienced; but it must not be forgotten the advantages 
of tramways are very great: (1) tramways conduce to 
rapid transit from place to place, thus improving the 
prosperity of the town ; (2) tramways are found by expe- 
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rience to increase trade along the line of route; (3) tram- 
ways form the solution to the “housing of the masses” ; 
(4) a tramway may be called the “ people’ carriage ” ; (5) 
in the near future, tramways will play an important part 
in the conveyance of merchandise, and will severe 
competitors with the railway companies; (6) tramways are 
the only means by which cheap fares and rapid transit can 
be provided ; (7) tramways mean starting another industry 
in the town that benefits the community in general. 

Thero are, however, objections which may be summed 
up as follows: (1) tramways convert residential districte 
into business ones; (2) the unsightly overhead trolley 
system must be weighed against the advantages gained ; 
(5) the noise along the route; (4) tramways tend to drive 
carriage people away. 

It is, of course, a well-accepted fact that the only means 
to propel tramways is by electric energy : (1) on account 
of the working expenses—i.e, the low cost per car mile; 
(2) the ease, comfort, and speed in travelling; (3) on 
account of the easy surmounting of heavy gradients; (4) 
on account of the freedom from wear and tear on the 
roads: (a) fouling the streets; (b) absence of noise; (c) the 
freedom from accidents. 

It will bo seen from the opinion expressed above that, 
where possible, the lighting and tramway works for the 


generation of electricity should be under ono roof and one | 


management, as only by that means can the full benefits of 
the combination be obtained. The plant which ia available 
nt night-time for supplying energy for lighting purposes, 
in the daytime will be available for running the cars, and 
during the hours of lapping load it might be advisable in 
the case of small towns to horse the tramways, or have 
sufficient storage capacity to cope with the demand. There 
is no doubt that works can be put down at a much cheapcr 
rate per kilowatt than they would be if the works were 
separated, as the machinery in the case of tbe lighting 
works would only be used a very few hours per day, 
whereas if it were used for both purposes it would be 
almost in continual use, and the load factor would be 
improved. 

ost of the members no doubt are aware, and bave 
studied the question of tramways for their own respective 
towns, and I need only refer them to the very successful 
system in operation at Dover to show what can be done on 
a smallscale. Space or time does not permit going into 
details of construction for tramways in this paper, but an 
account of same can be obtained in the author's fourth 
year's report, which contains in the appendix a copy of the 
tramway report presented to the committee, in which are 
given details, such as the weight of rails, the relative 
merits of the different systems, the construction of the 
permanent way, the overhead gear, feeders, gradients, 
working expenses, etc. 


PUBLIC LIGHTING. 


It is important for towne undertaking electricity supply 
to commence with a thorough system of publie lighting, 
and to light the whole of the district either by arc or 
incandescent electric lamps along the line of route in which 
the cables are laid, and the author advocates the policy of 
laying the mains well in advance of the demand; this 
cspecially applies to small towne, where it has been found 
tbat consumers will not come on until they see the actual 
cable laid, and the policy of extensions may be considered 
the only speculative part of the business, as it is useless 
having the works too large with & great deal of idle plant, 
and the mains only laid in & few streets. The author has 
introduced a system of reflectors, by which he obtains far 
greater efficiency out of an ordinary lamp for street- 
lighting purposes, and commends it to the notice of the 
members of this association. It can be seen in giu 
lighting many of the streets of Tunbridge Wells. The 
ond ae patina ke erect 262. A ones. In 
this paper the author ur refrained from givin 
a detailed description of the Pont idge Wells dec ios 
works, a» he hopes to have the honour of showing the 
members of this association round, when they will see for 
themselves what has been done, and he hopes the paper will 
prove a valuable contribution and promote a good discussion 

at the association’s meeting. 


foe shillings for every other answer we prin 


— 
" 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to centealstation work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings; ^ We also give 
t. Theanswers 
to any question should be sent within 10 days after the 

nestlon has appeared. We would call the attention of 

ose sending in answers to the fact that the neatness of 
any sketches (which must be ink) sent in is considered 
when marking the relative values of these answers. All 
formuls must be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter should be written on one side only 
of the paper. Questions may be sent at any time. 


(QUESTIONS. 

511. What is the advantage gained by setting the cranks of 

small eompound vertical engines at a ae other than 
90deg.—for instance, about 145deg. 7—F. H. P. 
Having a ring armature (laminated), Yin. outside 
diameter, Sin. inside diameter, and 3jin. deep, I wish 
to wind same as a step-down transformer for use on a 
100-volt 60-cycle circuit so as to yed 40 volts from 
secondary at its maximum capacity. What size of wire and 
number of turns will be required on primary and secondary ? 
Would it be possible to subdivide secondary circuit so as to 
yield various voltages 1—O. L. 

'" ANSWERS, 

ion No. 505. —Explain how to test the Aron new model 
watt-hour meters for slternating current at ordinary 
periodicity, if possible, with direct current. — , 
Answer to No. 305 tial 7s. 6d.)—The new typo 
Aron self-winding watt-hour meter consiste of two serios 
coils, A A, through which the main current and two 
pressure coile, B B, connected in series, and in series with 
which are two supplementary non-inductive resistances, 
CC. E is the commutator for reversing the direction of 


312. 


the current through the coils, B B. D is the self- winding 


2 


armener 
INSTR 


R 
t 
| REALATING RESISTANCE 
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arrangement. The internal connections of the meter can 
be plainly seen in the sketch. As the action of the meter 
depends upon the difference in the oscillations of the two 
pendulums, a short test cannot be taken as with meters 
with a revolving disc. It will be advisable first to consider 
the principle of the action of this moter. When the meter 
is put on circuit, the meter is immediately wound up, and 
the pendulums begin oscillating. When current passes 
through the series coil, it causes one pendulum to be 
accelerated and the other retarded ; the difference between 
these oscillations is recorded by very accurate mechanism, 
which works in conjunction with the time-keepin nies. i 
ment, so that a very accurate watt-hour meter is the result. 
When the meter is running on an open circuit, the two 
pendulums should theoretically swing in 5 but 
in practice this is found to be impossible. To overcome this 
difficulty the current is reversed every 20 minutes“ through 
the pendulums, by means of which the error caused by want 
of natural synchronism is eliminated. It is obvious, then, 
that no test wllich covers a period of leas than 20 minutes 
can in any way be considered a test. To take a very 
accurate test, it should be taken throughout the entire range 
on the basis thät:the full-load test occupies three complete 
* We believe that 10 minutes is the interval, so that 20 minutes 
represents the complete cycle.—Ep. E. E. . j 
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cycles of the reversing apparatus, and the lower the load the 
longer the test. For example, a test with a quarter load 


should occupy four hours, and so on throughout the range. 
It is advisable to test the meters in batches, and take a 
test on the face dial. Two diale (coloured red) are pro- 


vided for this purpose, one reading in ‘01 unit and the other 
‘1 unit; pointers are supplied by the makers, and can be 
affixed for testing. The meters should be hung perfectly 


perpendicular ; a plumb bob is provided at the side of the. 


meter to enable this to be done. The meters should be 
connected up according to the diagram, the shunt con- 
nection at F' being broken. 
and found that N o. 1 meter read correctly, No. 2 read 
correctly plus shunt current of No. 1, No. 3 the same plus 
shunt current of Nos. 1 and 2, and so on. The best 
instrument for testing watt-hour meters is the Kelvin 
watt-balance, which can be used for both alternating and 
direct current, a useful size being the one with a range 
from about 02 to 120 amperes, which is provided with a 
box of resistances to put in series with the movable or 
shunt coil, so that it may be used on a 50, 100, or 200 volt 
circuit. A non-inductive regulating resistance is also 
required for varying the load, and a fly-back centre second 
‘chronograph for accurate work. First adjust to the load 
that is required, switch off, take readings of the meter, 
‘then switch on, keeping the watte constant at the specified 
load for at least 40 minutes, entirely open the circuit, and 
again take readings. It is known what has exactly passed 
through the meter, so that the percentage error is easily 
obtained. (“ The above method of testing is for alternating 
current; the meter could not be used on direct current, as 
the winding arrangement would require to be rewound. 
By dieconnecting the winding gear circuit and driving it by 
a separate alternating current, the meters could then be 
tested with direct current. The registration alone is con- 
atant for both alternating and direct current. This also 
applies to periodicity, as the winding gear has to be wound 
to suit the periods.") The meter will register the smallest 
fraction of a watt, and it has been found to register the 
leakage on an installation. Consumers have to be assured 
that the meter is not recording anything, even if they can 
hear it ticking, when no lamps are in use. —W. A. J. 


Answer to No. 505 (awarded 7s. 6d.).—The alternating- 
current type of the new type Aron watt-hour meter can 
be tested quite as well on continuous as on alternating 
current, bat the precaution should be taken of connecting 
the winding circuit to the alternating mains, as if con- 
tinuous current of the full voltage were put on this 
circuit, it would probably be burnt out. To test these 
meters satisfactorily it is necessary to have a emall testing 
battery of storage cells (of, my, five or six ampere-hours 
capacity) from which the pendulum circuit may be excited. 
Of course, we may use the ordinary lighting circuit for 
this purpose; but it will be found almost impossible to get 
steady enough volte. The shunt circuit must first of all 
be split and the pendulum circuit connected through a 
suitable adjusting resistance to the testing battery, and the 
correct voltage got across the terminais; the winding 
circuit must then be connected to the alternating mains. 
There is no necessity to measure the volta on this part 
during the test. Having got the shunt circuits alive, it 
now remains to run the various currents through the main 
coil and take the advance on the meter, at, say, full load, 
three-quarter load, half load, quarter load, and one-eighth 
load, running each load long enough to give a fair advance. 
It will be found advisable to have an advance of at least 
‘one unit at one-eighth load, as, owing to the amount of 
back-lash in the gearing, it is rather difficult to read the 
meter very closely, and the larger the advance the smaller 
this error becomes. Readings should be taken of the 
current in the main and the volts on the pendulum at 
intervals of fivo minutes during each test so that a true 
mean can be got. 

The following fall-load test of a 50-ampere meter will 
show the method of calculating the constant from the 
figures obtained as above : 7 | | 

Mean current = 49 28 amperes ; time = 20 minutes; mean 
na on pendulum æ200'15; advance on meter = 3'33 
Units. 
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This the writer failed to do, 


Actual units passed through meter 
.,20015x49328x20 3.297 
60 x 1,000 
.. Constant for units at full load 


"9287. 087. 


5:55 
The constant is worked out for each load and the mean 
taken, which gives us the working constant for the meter. 
Of course, if no testing battery is available for the 
pendulums, the shunt circuit, as a whole, may be run 
off the usual lighting circuit. —ELECTRICIAN. 


Question No. 306.—When running a dynamo and cells in 
parallel, if the ours Xx of both are the same, the current 
will be equally divided. Now, if the voltage of the cells 
drops one-eighth of a volt, will the whole of the current 
be supplied from the dynamo, presuming ita capacity to be 
great enough and its regulating qualities perfect 1 

Best Answer to No. 306 (awarded 108.).— To answer this 

question fally, exception must be taken to the statement 
which prefaces it. As a matter of fact, the current in such 
a case is not divided equally between the dynamo and 
battery, but inversely to their 5 resistances, as the 
following equation will plainly show. Let C, and C, be 
the respective currente, R, and R, the resistances of the 
dynamo and battery, and E the voltage of both (it is 
assumed that in the statement the E.M.F’’s are taken to be 
equal“ on open circuit,” as they must of necessity be equal 
when both sources are joined to the same pair of ‘bus bars) ; 
then on closed circuit 


E- Ci RI = E- C Re, 
C, = Cr Es 
R, 


It will be noticed that if R, of the dynamo be smaller than 
R, of the battery, then, to satisfy the equation, C, must be 
proportionately greater than Ca. If the voltages on open 
circuit are unequal, then, on closed circuit, 


E, - C, RI - E, - C, Ra 
from which we get 


C, = (E, ni C, R, 


from which we get 


. Dealing with the question proper, the is var will not 


supply the whole of the current were the battery voltage 
to fall slightly or by 125 volt, for the simple reason that 
the armature possesses resistance. What really happens in 
this case is that the dynamo will supply a little more and 
the battery a little less, the amount of increase in the 
dynamo being such that it will bring down its voltage to 
that of the decreased battery E M.F. A numerical example 
will demonstrate the action more clearly. Let the letters 
have the same significance as before, and the terminals of 
the dynamo and battery be connected to the same 'bus 
bars feeding a circuit possessing a resistance of four ohms, 
R,, and let the E M.F. of both be 100 volta on open circuit, 
the resistance of the armature (including brushes, etc.), be 
‘11 ohm, and the battery resistance ‘3 ohm. ! 


Then E- Ci R =R, (C +C) (1) 
also E- C, R= R. (C, +C,) (2) 
^O, RI = Ci Ra. 
Substituting values, we have 
C, x ‘11 C x 8. 
. C122 7272 .. . (8) 


Applying (3) to (1)— 

100 - (27278 C, x 11) =4 (2 7272 C, C/ 
from which 100 = 15:2087 C, 
..C,= 6'575 amperes 


and from (3) C,=17931 „ 


Total output... 24506 ;, 
Voltage across 'bus bars = 98 024 volta. 


Considering now the case when the battery E.M.F. drops 
125 volt, and using the same formula, bat with the altered 
quantity in (5), we have 
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100 — 11 C, = 4 (C, +C) . (4) 
and 99:876 —:3 C, - 4 (C,+C,) (5) 
100 — 11 C, = 99 875 - 3 C, | 
from which C, = 286+ 3%, 
22 7272 C +1136 . . (6) 


Applying (6) to (4)— | 
100 — (2:7272 C, + 13136) ‘11 = 4 (2/7272 C, 1136  C,) 
100 —'5 C - ‘125 — 4:544 = 10 9088 C, +4 C. 


and 95:551 = 15:2087 C, 
^ C,= 6'269 amperes, — 
and from (6) C,=18:232 „ 
Total output... 24501 , | 


Voltage across bus bars, 98:004 volta. 


The dynamo current, Ci, has slightly increased, and that 
of the battery, Ca, decreased. This is what generally 
happens in an installation with accumulators, the dynamo 
being kept at constant voltage, and the battery current 
gradually decreasing as discharge goes on until a balance 
À effected, when no current is given by the battery, such 

as is obtained with the potentiometer. At this s of 
balance the E.M.F. of the battery equals that of the 
dynamo, minus the armature drop. Applying, again, the 
formula with C,=0, it will be found that in order to 
obtain this balance the battery E.M.F. has to fall to 
97:58 volte, thus. conforming to the conditions in the 
question. 


It will be noticed that in the second case, althoügh. we 


have taken :125 volt as the decrease (on open circuit), the 
' difference in the ultimate vol across the 'bus bars is 


only 02 volt. This is accounted for by the smaller current 


given by the battery, consequently a smaller drop.— 
J. EVANS. 


Answer to No. 506 (awarded 5s.).—The first statement 
in the question is true only if the internal resistances of 
dynamo and battery are about the same. In any case, if 
the battery is giving current, its E.M.F. must be eqnal to 
the volts between the mains, together with the volts lost in 
the battery (C R). When the E. M. F. falls the result will 
be that the current from the battery will diminish slightly, 
and the lost volts will thus be reduced. The volts lost 
a battery at fall load are something like 1 or 2 per cent. of 
the total volte, and when the E.M.F. is reduced by this 
amount the battery current will fall to zero, and the whole 
load current will be supplied by the dynamo. Any further 
reduction in the E. M. F. will cause a current to flow from the 
mains, tending to charge the battery, but, unless the E M.F. is 


much reduced, the current will not be large, since it is opposed 


by the back E.M.F. of the battery. It should be noted 
that the E. M.F. of a battery depends to some extent on the 
magnitude of the current, and also on the direction of the 
current—i e, whether charging or discharging. If a 
disch g current is increased the E.M.F. falls, while if 
a charging current is increased the back E. M. F. rises. This 
action, it will be seen, acts to some extent as an automatic 
regulator on a battery used in parallel with a dynamo, and 
it explains why switching in, say, one extra cell does not 
i i voltage on the mains by anything like two volts.— 


Answer to No. 306 (awarded 58.).— The question tells us 
that the regulation of the dynamo is perfect, and, dede. 
to the figure, I take this to mean that the potentia 
. difference between A and B is constant at all loads. It 
is also stated that if tbe voltage of the dynamo equals that 
of the cells, the load is equally divided between them. 
Now this is a very vague ànd misleading statement. Does 
it mean that the voltages at the terminals of each are equal 
on open circuit ? For if so, the load will certainly not be 
equally divided when current is running, because the 
dynamo is compensated for pressure loss due to the 
eurrent, and the cells are not. Under those circumstances 
the battery would be just neutral, neither giving nor 
receiving current. Yet what else can the statement mean, 


‘a current to 


for when connected up ás in figure, A and B are, practically 
speaking, common terminals of both dynamo and battery, 
and one cannot imagine these pointe having one potential 
difference with respect to the dynamo and another due 
to the battery. One of the elementary laws of the 
electric circuit is that if current is flowing through a 
conductor of any kind, whether liquid or solid, a certain 
loss of pressure results from overcoming the resistance of 


the conductor, and this loss is proportioned to the current 


SERIES 


passing, Consequently, apart from regulation, the voltage 
at the terminals of both cells and dynamo would be largely 
dependent upon the current flowing, if each were running 
upon a separate circuit. They are not running separately, 
however, but in parallel, and, moreover, the dynamo is 
automatically compensated against a drop in voltage. It 
is evident, therefore, that the battery must accommodate 
itself to circumstances. This it does by seine just auch 

as would cause a voltage drop at ite 


terminals equal to the difference between its open circuit 
voltage and the constant potential difference between A 
and B. 


It V = potential difference between A and B; 
v= open circuit voltage of cells; | 
b = internal resistance of cells x leads between A and B; 
C = current flowing from the cells ; 
V=v—bxC, or o-. 

Referring directly to the question: if, when the cells 
are in a certain condition, and the load upon the external 
circuit is such that an equal current flows from dynamo and 
battery, then any depreciation in the cells will be followed 
by a drop in the current given out by them of just such 
an amount as would cause a pressure loss equal to the 
depreciation, if overcoming the internal resistance of battery 
+ leads between A and B.—W. G. Murrm. 


Answer to No. 306 (awarded 5s.).—If we assume that not 
only the dynamo, but also the cells, have perfect regulating 
ualitiee—t.c., give exactly constant volte at all currente— 
the smallest drop in cell voltage relatively to the dynamo 
voltage T d. = transfer all virago load to the 
dynamo, but would also cause a c g current to 
from the dynamo into the cells until the two vol a 
made equal again. Such a combination would, in fact, not 
be workable, In practice, of course, the curve of battery 
voltage is not an absolutely level line, but droops as the 
load increases. This is due to the resistance of the elec- 
trolyte and of the connections from cell to cell, which 
causes an increasing ohmic drop with increased current. 
Should the battery voltage when working at a certain 
current drop, therefore, as suggested in the question, the 
result would be that the amount of current given by it 
into the external circuit would merely fall off until a point 
on the discharge voltage curve was reached at which the 
battery voltage was again equal to the dynamo voltage, 
when a steady state would have again been obtained. ' At 
the same time, the dynamo current, assuming it a perfectly 
self-regulating machine, would increase by the same amount 
as that by which the battery current is diminished.—Q, 
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OLDHAM ELECTRICITY ACCOUNTS. Dr. a Gent BanawceBuame — £d 
Sandry creditors ... ............«—.-.- cma. 237611. 5 

e following is the report of Mr. Arthur Andrew, ab credit of neb revenue account. .......... 1,108 19 10 
tendent, on the working ‘of the Oldham 5 Balance at credit of sinking fund acooant ............ 2593 7 11 
light station forthe ear ended March 24, 1900, together credit of reserve fund account  .......... — 4411 5 : 

th abstracts of the revenue account, general ce—cash due to treasurer on general account, 12,753 13 0 
sheet, and statement of electricity generated, sold, ete. : 

The expenditure on capital scoount during eee £74 677.10 5 
follows: Supply station—buildings and plant, £4,380. 7s. 1 Cr. £ sd. 
strest mains, £4,933. 17s. 64.—total, £9,314. be. 5d. The gross Capital aooount — amount expended for works. . 66,424 2 6 
renes for the goar moante to 26.491; Ibe, 1d., and the grose | Stores on band... 1 
ex ture to ned OOO 0 OS 0 HO & OO OC OD OOO HO OOO 2 Oe 0000 etecoesca 6 oe » 
revenue account being £3,431. 19a. IId. The interest on loans Sundry debtors .................. .—..... D —— 2650 6 5 
amount to £].781. 7s. 6d., and sinking fund instalment to £1,428. £74 577 10 6 
5a. Id., the net profit for the year being £224 7s. 4d. The balance 
eredi balanos to be carried forward of £1,108" 19e. 104. Phe JJV 

t ce to o 19e. z 
amouns in the reserve fund on March 24 was £4,411. 18s. 5d Quantity ed ino of Trade xaxd US 679, 475 
The amount of generated has been 679,475 units, of which | Quantity eold { Private c pa able by meter... 561. 442 676,853 
576,853 units have been sold, being increases over the previous | Quantity expended in distribution . . . nes. Ai 350 
year of 89,842 units and 120,683 unita respectively. The number Quantity used on works. . ce eren 29,173 
of lights supplied on March 24 last, equivalent to 8 c.p., was | Total quantity accounted for... ccc, 678.378 
32,615, being an increase during the r of 4,144. The number Quantity nob accounted for 1.099 
5 added has been 15 end. additional x peal 3 Number of public lampe m *e«00090*00000900000000000200090 oo 3 28 

nom Sonsumerson Mr 2 meters e topal | Number of public lampe .... . . . 55 . · . . · 
number of meters Axed: 453. The maximum d d een on Total maximum scpply demanded (kilowatte)......... NUS 608 


Oct. 20, 1899, the load at the station being indicated at 608 kw. ; 
ab compared with the previous year, 542 kw. ; ahowing an increase 
of 66 The greatest quantity supplied in 24 hours was on 
Dec. 28, 1899, being 3,883 unite, against last year 3,108 units, an 
increase of 685 unite, The supply mains have been extended a 
distance of 2 277 yards in the following streets: Henshaw- street, 
Barker-at:eet, Wellington-street, Pa: k- road, Brook - lane. Hardy. 
street, Waterloo-street, Gas · street. Greengate- street. The total 
length of mains laid on March 24 last was 14,768 yards. The 
prices charged for energy during the year have been as follows: 

without demand neuer eae 1,000 units or under per quarter, 
4d. per unit; second 1,000, 34d.; third 1,000, 3J.; fourth 
.1000, 24d. ; fifth 1,000, 9d. ; ; all in excess of 5,000 units; 2d. 

With demand indicators—all current consumed under two hours 
daily average maximum demand, quarter, 4d. per unit ; al! 
‘current consumed in excess of two hours daily average maximum 
demand, per quarter, 2d. per unit; minimum charge for each 
meter fixed, 5s. per quarter. rji ins the Bigot eee have os 


The reader may be reminded that a low-tension con- 
tinuous-current system of supply i is in vogue at Oldham, 
with a pressure at the consumers’ lamps of 810 and 105 
volts. Supply was started in March, 1894, the plant 
installed being of the non-condensing type. The loans 
sanctioned aggregate £52,000, of which sum £51300 had 
been borrowed up to Mareh, 1900, as against £49,600 to 
March, 1899. The analysis ‘given below (supplied to us 
by the borough electrical engineer, Mr. S. Wilmott 
Newington) enables an interesting com n to be made 
between the figures for the year ended March 25, 1900, and 
those for the previous financial year. 


ANALYSIS OF ACCOUNTS FOR YEAR ENDED Marca 2, 1900 


let for an additional engine and d capacity, and Year of wo kiog— Sixth. Fifth. 
for the Dias see pa boiler-house, — eg erm steem- | Capital expended to March 24 ...... £66,424 2 6 £57, s 
boilers, ese are comp the eite present | Revenue from electricity supply ... 8,148 4 1 6, 
ssn vii be ly wine Tao el toe pore, E e | Revenus from mewe —— gah S QM 
on was was e © | Total revenue UE 
Local Government Board for powers to borrow a further sum | Total cot . so eose . 5600411 7 3,200 
of £36,000 to carry out the extensions and additions to plant, and | Gross profit ............................... 8,431 19 11 8,561 
an eo quiry was held on Jan. 9 1900, bub up to the present time Percentage of profit to capital | 
bheir reply to the ap 8 has not been received. A plot of | (averaged) ......—.— eene 5:657, 6 71% 
land ab Greenh il, 17, ards in extent, has been secured | Interest on loans . 41,781 7 6 1,397 
for the purpoee of farther’: exten 3 m d aue ruit .. 1,426 5 1 1,279 
REVENUE ru ercontege to g ; 

Dr. Generation of Electricity. £ 4. d. _ capital (a ) 9 ——.—— — 2 31% 2'411% 

Coal or other fuel m.es se . £1,659 17 10 Financial result (surplus) . 224 7 4 
Capacity of dynamos in kilowatts... 1,107 1,107 
on. waste, and stores 90 9 

Wages ab generating station ~ 842 ii 11 Maximum load reached in kilowatts 608 542 

eite Lids — — Nember of wpe connected, Sep. 32618 2A] 

Pie AATA E aonmer SOND OR ß Nember of anita sold cione . 616.853 458.170 

Distribution. : Unite sold perse 8. pe lamp (averaged) 18°63 18:4 
Wages of Unesmen . eee 25 13 10 Statutory maximum price .. ......... 8d. 

Repairs, eto., of mains... eres 182 19 10 Price oharged-- Private 2 2.2. . 40, and 2d. 4d. and 2d 
opalis, mee of meters, awitches, etc., 5 Public a rud eu 
IJ Average price obteined—total .- 2304. 240 

e NM ee 319 0 5 qiio e 3°41d. 3°485d. 
Ra TA Rente, Rates, and "n f i Public ec5s040m00Q 90400 am c0200990 mmm 2 Sd. 25d. 
ts (leas income tax). ... + ] is of Costs. 
Rates and taxes ..........-. ͥ SER 46510 8 ARAYI: Of: 
———— 530 2 2 1899 1900. Fer 1898.9. Per In. tor 
t Generation and ' ani. unit. Dec. 
3 Re D T. distribution— £ &. d. d. E d d 
e . — 1110 Coal and other fuel... 1,659 17 10 0 690 1,103 0 580 +0110 
8 VV 9517 3 P - 90 8 9 0088 60 0032 +0006 
F ˙ charges”, — 109 17 10 Wages l- ne, S42 11 11 0350 601 0316 0094 
"eer 2 paire an 
d . PM AP VM a), MEORDSI andes „ 1.208 10 9 0:500 593 0312 +0189 
Faw 05 DIDMA DOMINE ree PAMPE Oo icon - 6719 6 Works oosta— 3796 9 3 1579 2357 1240 +0339 
, ma ee UN 112 g | Rates and taxes ...... 630 2 2 0221 276 0145 40076 
Balance carried to net revenue account............. ~. 8,481 19 11 Management expenses 678 0 2 2 Ea ve 70019 
ia 28.481 15 1 Total costs... 5,004 11 7 2082 3.200 19083 +0°399 

Cr. £ s.d. Financial Result for 1899 1900. Per un t 
Sale of current per meter .... . 7,987 18 7 : £ s d. sold. 
Public lighting. 0 6 LE KI LASALLE 6 6009 6€ 0 (09 0 09 O40 6 G6 6 (G9 0 09 6 (0 6 €x 160 10 6 Gross profit on year's working e eae 6O0e0068 G0 086 3,431 19 ll 1:427 

8,148 4 1 | Less interest on loan capital. £1,781 7 6 0°741 

algae meters rs * e "E pt : 11 VV 1,426 6 1 0:693 
repairs of lamps and other apparatus .: 7 5 ; eh 

Interest on mains 5 2.2. 4 1 6 8,907 12 7 1334 


£8,481 16 1 Surplus for year ............... eem neos EZA 7 4 0003 
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 TRURO ELECTRIC LIGHTING. 


REPORT BY MR. F. H. HEADLEY. 


The following is the text, condeused in nes of a report 
now being considered by the Lighting mmitteo of the 
Truro City Council. Mr. F. H. ey deals with both 
lighting and traction, and evidently has gone most care- 
fully into the local conditions : 

The area proposed to be lighted is that comprised within the 
municipal boundary of Truro. The 5 is extensive, 
the area within which oontains a mileage of roads, 
adjacent to which are very few houses, the lighting of which 
ceases at midnight, at an av oost of £1. 19s. per lamp per 
annum. Iam of opinion that it will not pay you to lay cable 
and connections to light these, as the difference in the saving 

in the cost of lighting (if any) will not pay interest on the 
capital outlay. I therefore advise that the lighting be confined 
to what may be termed the habitable area, and only that 
portion of the area from which a private demand for lighting 
or power may be expected, and of such streets that form con- 
venient connections for uniting the general network of distri- 
buting mains. From a cursory examination there would appear 
to be a large number, and, comparatively speaking, extensive 
areas of low ratable property, es y to the right and left 
-of Kenwyn-atreet, Calenick-street, Charles-street, Fairmantle- 
atreet, Carolew-atreet, and others on the north side of the river, 
from which only in the ordinary way a very limited demand 
for private lighting may be expected, unless special induce- 
ments are offered to obtain such. For the size of the city 
there would appear to be an especially large amount of this 


c of property, and I consider for the sucoess of any eleo- 


cal undertaking the Corporation should undertake the free 

wiring of these houses, the payment for which shall be by pre- 
ment meters; under these conditions I advise that the 
liz ting of the habitable area be undertaken. 

Public Lighting.—I understand that some lamps are left 
burning all night, others until midnight. I therefore advise 
that the streets be lighted by three classes of lampe—i.e., (a) 
five-ampere enclosed arc lamp to burn until 11 o’clook, to have 
two brackets, one on either side of standard, for incandescent 
lighting to burn after that hour; (b) three 16-c.p. lamps in one 


lantern ; (c) one 25-c.p. lamp in lantern. The three 16.o.p. 


lamps would, in the case of all-night burning, be so arranged 
that two can be turned off and one left burning. Under these 
conditions I estimate the lighting as follows: for convenience 
sake I propose to divide the city into two halves by the roads 
Richmond-hill, Frances-street, River-street, St. Nicholas-street, 
Boscawen-street, Princes-street, Quay-street, Boscawen Bridge, 
and Malpas-road, which should be lighted by means of 14 aro 
lamps, as per (a), as the bulk of the traffic would seem to 
yr E in the above-named streets as far as Boscawen 
ridge. 

Then follows a schedule, which, while of interest locally, 
is hardly so valuable to our readers. Mr. Headley advises 
in the south of the city 15 groups of three 16.c.p. lamps 
and 55 25.c.p. lamps for street-lighting, while 8,520 8-c.p. 
lamps are expected to be required by private consumers. 
In the middle portion of the city the street-lighting would 
be done by 14 arc lampe, nine 25-c.p. incandescent, and 
one group of three 16.e.p. lamps. About 2,380 8-c.p. lamps 
are expected from private consumers. 
sion of the city would, it is assumed, take one arc lamp, 


28 groups of 
its streets and 2,580 8-c.p. lamps for private supply. 
The foregoing 
mum, but it is not likely that the total of 8,000 8-c.p. lamps (or 
their equivalent) will be reached for some time. Still, I advise 
that the plant equal to this capacity be installed, as it is better 
to have too much than not enough, so as to obviate the error of 
not being able to supply your would.be customers (as was the 
state in Plymouth and elsewhere) Again, I advise that the 
streets as scheduled be lighted, believing that the fact of 
mains being in these streets often creates a demand which 
would never otherwise arise ; in fact, it advertises the supply. 
System of Distribulion. —I advise that the system of distribu- 
tion be by continuous current on the three-wire system at 460 
volts across the outers, with 230 volts across the inners, at 
which pressure current would be supplied to consumers. 
Maximum Load.—I estimate that, presuming with lam 
installed both for public and private lighting as per the 
schedule herewith, the current uired for 8,000 32-watt 
lamps burning would be equal to about 268 kw., but this is 
a condition that never occurs, as all lamps are never burning 
together at one period. I find the maximum load at Burton is 
‘in proportion to 1 to 1:5 lamps installed ; at Bristol, 1 to 1:4 ; at 
Manchester, 1 to 1:6 ; at Altrincham, 1 to 5 ; and at Whitehaven, 
1 to 1˙5. Truro, however, will differ considerably to this, The 
high ratio of private houses to shops, and, again, tho large 


The northern divi- 
ree 16-c.p. lampe, and 50 25-¢.p. lamps in 


I believe to be practically the maxi- 


number of ecclesiastical buildings and places of worship, will 
not produoe so dq a maximum load to the number of lamps 
installed. I consider that the ratio of 1 to 2 will meet your 
8 This, then, will give a maximum load of 147 kw. 
ize and Site of Generating .I therefore advise that 
the generating plant be divided into two units of about 75 kw. 
each, with a third unit as a stand-by for breakdown, repai 
etc. The question of site is an important one, and should be 
as central as ble to the area of supply. I examined 
three sites, either of which might be made suitable—i.c. 
Moresk Mills, by the river by new sewage works, and 
Lemon Quay. oresk Mills offers a very advantageous 
site, especially as it has. a small water power for about 
nine months in the year, and which I consider may be 
valued at worth about £75 per annum—that is, it will save coal 
to that extent. The buildings are, however, of little value for 
the class of machinery to be installed, except to make service- 
able coal stores and workshops. There does, however, appear 
to be plenty of land suitable for the buildings, and the ground 


appears to be solid and firm for foundations. The site, too, is 


sufficiently far from habitation as not to be a nuisance to 
anyone. The site by the river by new sewage works is not so 
advantageous as the above, and is very de-central to the area 
of supply. I fear, too, it will be a costly matter to secure the 
foundations. Oa the other hand, if there is no 3 prioe 
to pay, the site can be made serviceable, but there will be a 
considerable inorease in the price of mains on my estimate 
herewith. Lemon Quay offers by far the most central position, 
if the property can be obtained, but I fear the erection of 
a supply works here might be constituted a nuisanoe. Generally 
Moresk Mills offers the most serviceable site, but the question 


Engines and dynamo . . . . ..., O00 
Producer gas plant [I ee Eee E owe EI [RII 1,000 
Balancers omo oao oe o omo ooo ooe ooo €69€090000060000090 005909009 (900650090000 000090000 600 
Accumulators, boosters, eto. . . wee 1,000 
Switchboards, ebe FFC S us 250 
General equipment of engine-house ..... . . . . 500 
Mains, feeders, distributing boxes, and connections to 
houses . eee eee eee eee eee 6, 000 
Meters and free wiring .......... ————————— 1,000 
New public lampe and alterations to others with connections 900 
Buildings, CCC OGD 0 OO 08 0809018808 1,250 
Total capital expenditure........ ....—. ...... £17,500 


Or equal to £81 per kilowatt. 


Revenue.—I append a characteristic statement which shows at 
a glance the cost and profit, together with the price per unit 
sold, of various undertakings. I consider that the public 
lighting can be undertaken at 3d. per unit with the following 
results : ä 


52 g £ 
8. ^ : 1 a 
38/28 Fo |B) S | Eg 
Candle-power of 22 8 3882 E 8 E 
2 o g © o Ba 
SZ S S „„ e | $87 
AES S |2| 2/8 
500 c.p. arc lamp £ d. £ s. d. 
until 11 o'clock 1,233 6167 14 0| 159, 315116 8 9 
Three 16-c p. incan. 
descent lamps until | 
12 o'clock ........... 1,491 |161/ 2 13 6| 447.084 88 11 0 
Oae 25 c.p. incandes- 
cent lamp ............| 1,491 149 1 19 8/114 | 16,986 212 6 6 
Extra for all night .. | 1,375 137 1 14 3| 50 | 6,850, 85 12 6 
Total coet of current per annum 40,235 |502 18 9 


In reality, however, the public lighting shoüld only be 
charged the actual cost, which, by the appended table, ranges 
anything, from Manchester 14d. per unit to a general goby 2s 
of 24d. per unit. It is probable that the public lighting can 
reduced. For the present, however, I estimate it at £502. 
18s. Od. Note 1.—This sum does not represent the total cost of 
public lighting, as there will still be about 50 to 60 gas lamps 
remaining in parte of the city where I have already described it 
will not pay to lay the mains. Note 2.—The method of switch- 
ing on and off the public lamps may be done in several ways. 
In this case it is a somewhat costly matter to arrange the 
turning on from the station, as some lights are left burning all 
night. In some towns a ments are made with the Watch 
Committee by which the police on their rounds switch on 
and off the light. I have therefore estimated for switching on 
and off the lights at about a dozen centres in the city, and 
which should done by the undertaking in the cost of 3d. 
per unit, I estimate that with 8,000 8-o.p. lamps installed, 
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that the ourrent consumed will be an average of 15 units 

r 8-o.p. lamp per annum, or equal to 120,000 units. 

e ch for current should be on a sliding scale—for instanoe, 
in those houses in which free wiring is undertaken, depreciation 
and interest on the capital expended must be added on the price 
to be charged per unit consumed. I consider that an average 
of 6d. per unit should be. obtained, or equal to, say £5,000. 
There should also be a large demand for power, and this js a 
factor which should be thoroughly encouraged, as it provides a 
day load, and is therefore worked at, comparatively speaking, 
except for fuel, at little or no extra cost. It is difficult to place 
a figure for this, as the demand should be large, there being sọ 
many places where power is employed. I estimate, however, 
£200. Meter rents, sundries, eto., £150—a total revenue of 
£3,822. 18s. 9d. T 

Expenditure. —Ooal, 400 tons of anthracite at Cs., £600 ; oil, 
waste, and stores, £50; wages, five men at 30s. per week, 
£390 ; repairs and maintenance, £200; public lamps, £100 ; 
rents, rates, and taxes, £100 ; management and office expenses, 
£500 ; interest, say 3 per cent. on £20,000, £600 ; redemption, 
5 per cent. on E20, 000, £600—a total expenditure of £3,140, 
leaving a balance of about £682 in profit. I might cite as proof 
that Tunbridge Wells, which has a plant about double the 
capacity, paid £900 towards the district rate, and carried 
forward a substantial balance. Of oourse, this result could not 
at first be expected, but represents the earning and paying 
capacity of the station. l 
_ Conclusions.—In conclusion, there would seem every reason 
and every prospect for an undertaking as described being a 
success. I W need to detail the many advantages of 
municipalising the lighting undertakings. The fact that out of 
155 provincial supply stations 95 belong to the governing 
authority, together with the char“ ‘ich I append to this 
report, speaks for itself. Should you u ire further informa- 
tion, I should be pleased to meet you to explain more fully 
verbally. 

ELECTRIC TRACTION. 
. This question is a somewhat difficult one, and will require 
most careful consideration, more than it is possible to give at 
present in a report of this description, In the first instanoe, 
the traffic cannot be.said to be heavy, but it oan be said to be 
continuous, | 

Track. — In tho second place, part of the track is exceedingly 
heavy, and, therefore, for the present purpose, I Propone to 
treat it under two sections—i.e., (1) Great Western Railway 
Station to Boscawen Quay; (2) from quay to Mal 
Practically speaking, from tho quay to the junction of Rich- 
mond-hill with Franoes-street there is a gradient or rise of 
about 1ft. in 500ft.; quay to Richmond-hill, 800 yarda, 1 in 500 
rise; Frances street to George-street, 120 yards, 1 in 20 rise; 
Richmond-hill, 200 yards, 1 in 125 rise; Richmond-hill to 
Great Western Railway Station, 200 yards, 1 in 20 rise—total 
length, 1,520 yards. Taking a double-decked car with a seatin 
rd of 44 passengers, the total weight of which when f 

be 11 tons, the car weighing eight tons when empty, the 

wer required to drive such a car at eight miles an hour on 

vel is 7:5 h. p.; at six miles an hour on level is 5:5 h. p.; ona 

gradient of 1 in 12, which is the steepest it has to negotiate, 

will be nearly at six miles an hour, 40 h.p. You will at once 

note that there is a vast difference of power required on the 
level and on the hill. | 

Size of Car.—I do not think it is possible or probable that a 
double-decked car will ever be filled, and I am inclined to advise 

le-decked cars of a capacity of 20 passengers each. These 
weigh considerably ligt ter, and on the hill take much less 
wer. I advise that in the event of traffic beooming too heavy 
or the cars in ordinary service, that more cars be run, believing 
that a continual or constant service of lighter cars would be 
more profitable than a less service of cars of larger capacity. 
I adviss that there be three cars working on this section, each 
of which shallaverage six miles per hour, the three together 
giving a five-minute service. | 

System.—The system should be by means of the overhead 
wire and trolley system, the wire being supported on cast-iron 
columns, the same acting as the arc lamp standards. There 
should also be three turn-outa for crossing purposes. 

Generating Plant.—It is scarcely practical to run the cars 
from the generating plant of the lighting system, as the switch- 
ing on of the current, especially when manipulating Richmond- 

would be too noticeable to the lighting. The same gas 
producer plant would, however, do, but it would be necessary 
to add another 75-kw. plant installed, together with a separate 
‘storage battery and booster. The plant should be so arranged 
that the stand-by set, or any set, can be used for either purpose, 
the same staff controlling all. 

Capital Expenditure. —I estimate the capital expenditure— 


Generating plant and accumulators................—.... —M ~ £8. 500 

Line equipment, mains, and feeders ... . . ... . 6 500 

š Four Cars, one asa stend-by [I XI XE) $0 00000520090 0009000 000 005 00 9 50 0 0 2,600 
Total estimated expenditure .. . . E12, 600 


Annual Expenditure.—I estimate the current consumption 
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to be 2:2 units per round trip, or, say, a total of 97,032 units 


per annum— 


Say ab 2d. per unit, or ab a coat of... . ... . £808 12 0 
Five men at 30s. per week. T——— M =- 390 0 0 
Four boys at 7a. per week ........... e =- 22 16 0 
Uniforme, ObO ERE - 30 0 0 
Office ex pensees . -= sosoe o WE 75 0 0 
Repairs, GUN. eco ß e tovbVe NEAR ee . 200 0 0 
Three per cent. on £12 600, interesse 378 0 0 
Three per cant. on £12,600, redemption........... .. ... 378 0 0 

Total expenses e 3 £2,332 8 0 


Revenue. —Presuming that the cars oovered four round tri 
each per hour, I estimate the total mileage would be 67,176 car 
miles per annum, or equal to an expenditure of 855d. per car 
mile, and as each trip constitutes about 1:475 car miles, it 
practically means that if the fare is Id., 15 people must be 
carried per round trip ; anything above this number is profit. 
(The revenue at Dover is 10 92d. per car mile; South Stafford- 
shire tramways, 15:05d. per car mile). You will notice that I 
have estimated the current at 2d. per unit; I do not think it is 
going to cost this to generate, as it constitutes mostly a day 
oad, and the day staff can look after this. There is no doubt 
this will add some considerable profit to the lighting ; but I 
have thought it safe to take this figure as a basis. You will see, 
on account of the heavy gradients, the working expenses are 
heavy. For instance, with a double-deck car the current oon - 
sumption at Dover is only 98 unit per car mile, but at Truro 
with a single-decked car it is 1:5 units per car mile. 

Malpas.—I have not thought it worth while to go into the 
Malpas section ; the character of the traffic seems to me to be so 
intermittent that I would prefer to disouss this section personally 
with you, as, indeed, I should be pleased to do with the whole 
matter generally. I trust this information will help you as a 
basis to formulate a scheme, for there is, undoubtedly, every 
element to ensure a successful undertaking. 


Mr. Headley was also asked to report on the suitability 
of Carvedras Works as the central station, and he states : 


The site is one of the best I have examined, being level, 
whilst it is sufficiently far from buildings as not to constitute a 
nuisanoe. The buildings, with very little alteration, could be 
made suitable for all purposes required. For the lighting 
scheme it is not quite so central as Moresk Mills; aa a result 
an additional £1,200 may be required for extra feeders. For 
the traction scheme from Boscawen Bridge to atation it is by 
far the best site, as it is so adjacent to that portion of the 
which requires the heaviest amount of courrent, whilst there will 
be a considerable saving in the construction and feeders, equal 
at least to tho extra Sl EEE on the lighting. Jf, however, 
the Malpas extension should be undertaken, the oost saved on 
the present traction scheme would be required for additional 
feeders. The water power at Carvedras is practically a negligible 
quantity, and is not worth consideration. In the event. of coal 
being brought by rail the site is most convenient, as the coal 
could be tilted into bunkers. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


. CONTRACTS OPEN, 


Varna.—The Municipaliby invite tenders for the lighting of the 
town by electricity for 40 years by Oot. 15 (concession), 

Warrington.—The Corporation invite tenders for the installa- 
tion of mains and fittings at their station and dep dt ab Howley, 

Bootle.—The Corporation invite tenders for a steam dynamo, 
Tenders by Oot. 13. Details in our advertisement columns, 

Rochdale.—Tenders for the supply and fixing of a lfc at the 
N to be worked by electricity, will probably be advertised 
shortly. 

Bermondsey.—The Vestry invite tenders for the erection of 
stoam dynamos, etc. Tenders by Oct. 15. Details in our ad ver- 
tisement columns, 

Swansea.—The Corporation invite tenders for the supply and 
erection of arc lampe, etc. Tenders by Oct. 10. Details in our 
advertisement columns. l 

` Sunderland. —The Corporation invite tenders for 24 car bodies 
and electrical equipment. Tenders by Oct. 16. Details in our 
advertisement columns. 

Maidstone.—The Corporation invite tenders for a surface con- 
deneer and feed pumps. Tenders by Oct. 16.  Detalis in our 
advertisement columns. 

Pozuelo (Province of Albacete, Spain).—The Municipality 
invite tenders for the lighting of the town by electricity for 40 
years by Oct. 7 (concession). 

Hackney.—The Electric Lighting Committee of the Vestry 
invite tenders for electricity supply mains. Tenders by Oct. 8, 
Details in our advertisement columns, 

. Birkenhead.—The Corporation invite tenders for the supply 
delivery, and laying of feeder mains, etc. Tenders by Oct. 2 
Deteils in our advertisement columns. 
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Manchester. —'Tho Tramways Committee invite tenders for the 
supply of cast-iron bases for tramway poles. Tenders by Oot. 1. 
De in our advertisement columns. 

Santiago.—Offers are invited for the laying down and working 
of a telephone system in Santiago de Compostela, in the province 
of Coruna, Spain. Tenders by Oct. 19. l 

Cortegana.—Offers are invited for the installation of electric 
lighting and the working of same for five years in this town, in 
the province of Huelva, Spain, Tenders by Ocb. 19. 

Azuaga. —Offers are requested by the Municipality of this town, 
in the province of Badajoz, Spain, for theinstallation and working 
of the electric light for 20 yeare. Tenders by Oct. 11. l 


Melton (Suffolk).—The Visiting Committee of the Suffolk 
County Lunatic Asylum invite tenders for wiring and fittings. 
Tenders by Oct. 5. Details in our advertisement columns, 


Callosa de Ensarria.—Offers are requested by the Municipality 
of this town, in the province of Alicante, Spain, for the installation 
and working of the electric light for 15 years. Tenders by Oct. 12. 


Fuenteovejana.—Offers are requested by the Municipality of 
thís town, in the province of Cordoba, Spain, for the installation 
and working of the electric light for 20 years. Tenders by Oot, 9. 


Manchester.—The Directors of the Lancashire and Yorkshire 
Railway Company invite tenders for the supply of various stores. 
Tenders by 10 a.m. on Oot. 8. Partioulars in our advertisement 
columns. 

Iiford.—The Urban District Council invite tenders for meters 
(direct-current) and out- outs. 8 
Mr. J. W. Benton, clerk, Coun 
Tenders by Oct. 8. 

Whitehaven.—The Water and Lighting Committee of the Cor- 


Offices, Cranbrook-road, Ilford. 


poration invite tenders for the supply and erection of a switchboard 
enders by Oct. 13. Details in 


ad their electric lighting station. 
our advertisement columns, 


Aberdeen.—The Tramways Committee invite tenders for the 
manufacture and supply of 25 electrical tramcars, and equipments 


for six horse cars, about to be converted. Tenders by Oob. 17, 
Details in our advertisement columns. 


Grimsby.—The Corporation invite tenders for the wiring of the 
Specifications and forms of 


obtained from Mr. W. A. Vignoles, borough electrical 


free library for electrio lighting. 
tender can 


engineer, Grimsby. "Tenders by Oct. 6. 
Middleton (Lanoes.).—The Cor 
ings a for electricity station. Spec 
obtained ab the offices of Messrs. Lacey, Clirebugh, and Sillar, 
78, King-street, Manchester. Tenders by Oob. 11. | 


Dublin. — The Corporation invite tenders for electric motors 


and pumps for Ringeend drainage works. Specifications may be 
obtained at the office of the consulting engineer, Mr. Chabberton, 
6, The Sanctuary, Westminster. Tenders by Osb. 3. 


Nottingham. —The City Council invite tenders for 1,500 tons of 
Specifications, 
rown, M. I. C. E., city 


steel girder tramrails and 76 tons of fiehplates. 
ete., may be obtained from Mr. Arthur 
engineer, Guildhall, Nottingham. Tenders by Oct. 8. 


Bradford.—The Corporation invite tenders for the construction 
at us, 
Ten- 


and delivery of an engine and dynamo, aleo switchboard ap 
do., for their destructor works, Southfield-lane, Bradford. 
ders by Oct. 9. Particulars in our advertisement columns. 


Limeriok.—The Town Council invite tenders for erection and 


completion of an electric generating station building at Frederick- 
seen ab the 


street, Limerick. Drawings and specification may 
office of Mr, J. J. Peacocke, B.E., city sarveyor, Town Hall, 
Limerick. Tenders by Oct. 4. 


Bray.—The Urban District Council invite tenders for supplies 
ing 


cables, carbons, house wires, switches, lampholders, incandescent 


required at their electric light works for 12 months, inclu 


aapa, etc. Particulars may be obtained from Mr. P. MacDonnell, 
clerk of the Council, Town Hall. Tenders by Oct. 4. 


Giasgow.—The Corporation invite tenders for the supply of 
00, 200, or 


1,000, 2,000, or 3,000 tons steel straight track rails; 1 
300 tons steel curved rails ; 50, 100, or 150 tons steel fishplates. 
Specifications, etc., can be obtained from Mr. John Young, general 
manager, 88, Renfield street, Glasgow. "Tenders by Oct. 23. 


Eastbourne.—The Corporation invite tenders for the supply 
and erection of a water-tuboe boiler, with fittings, feed am etc., 
a 400-kw, steam alternator, with exciter (vertical enc high- 
speed engine), and main switchboard and oonnections. Tenders 
by Oct. 4. Particulars appear in our advertisement oolumne. 


Sheffüeld.—The Corporation ir vito tenders for specification 
No. 3 (a) two two-phase steam alternators and exciters, 600 kw. 
each ; (b) alteration of ren single-phase plant to two-phase. 
Specifications can be obtained from Mr. 8. E. Fedden, chief 
8 anor and manager, Commercial - street, Sheffield. Tenders by 

d. 6. 

Brighton.—The Council invite tenders for the supply and 
delivery of 2,000 tons of steel girder tramrails, 78 tons of steel 
Hen pater, 90 tons of steel joiste. Specifications and form of 
tender and all necessary information may be obtained on applica- 
tion ab the office of Mr, Thos. B. Holliday, tramways engineer, 
Town Hall, Brighton. Tenders by Oct. 1. 

Dublin.— The Electric Lighting Committee of the Corporation 
invite tenders for the supp 7 and laying of electricity supply 
mains and accessorie». Specifications and form of tender may be 
ee ab the office of the city engineer, Mr. Spencer Harty, 
M. LC. E., City Hall, Dublin, and at the offices of Mr. 


Tenders 


fication may be obtained from 


ration invite tenders for build. 
ifications, etc., may be 


. Hammond, | 


Sposulting N to the Corporation, 64, Victoria-street, S. W. 
y e Re P , 
Medomsley (Durham). —The Parish Council invite tenders for 
the supply and erection of electric lampe, poste, cables, eto., 
necessary for the lighting of the road leading from Black Hall 
Mill to Medomsley Village, via Weetwood Colliery. Particulars 
may be obtained from Mr. M. T. Milburn, Medomsley, R. S. O., 


clerk to the Council, and the ground may be viewed on making, 


an appointment by letter. ; 

Hackney.—The Electric Lighting Committee of the Vestry are 
prepared to arrange a sub-contract for the constructional ironwork 
required for the buildings of their combined electricity and refuse 
destructor works. Specifications, ete., may be seen at the office 
of Mr. Robert Hammond, M.I.C.E., 64, Victoria-street, West. 
minster, London, S. W., and may be obtained from the architecte, 
Messers. Gordon and Gunton, Finsbury House, Blomfield-street, 
E.C. Tenders by Oct. 3. l 

Brighton.—The Corporation invite tenders for the supply and 
delivery of 25 electric motorcars. The work is divided into three 
sections, and contractors may tender in respect of all or any one 


or more of such sections—viz. : (Section 1) 25 electric motorcar 


bodies; (2) 25 electric motor tracks ; (3) 25 electric motor electrical 
equipmente, The specification and form of tender and all neces- 
eary information may be obtained on application ab the office of 
the tramways engineer, Mr. Thos. B, Holliday, Town Hall, 
Brighton. Tenders by Oct. l. ` ' 

India.—The Secretary of State for India in Council is prepared 
to receive tenders for the supply of a complete electrical installa. 
tion for supplying power to a factory from a waterfall about three 
miles distant from factory. The generator will be required to 
develop about 500 kw., and the installation is to include complete 
plant of generators, line, transformers, cables, motors, etc. Con- 
ditions, etc., may be obtained from the Director, General Stores, 
Indla Office, Whitehall, S. W., and tenders are to bé delivered ab 
that office by 2 p.m. on Oct. 16. 

Long Eaton.—The District Council invite tenders for the con- 
struction of a line of poles, also two wires (about 5.10 miles in 
length), with other acceesories, for the purpose of establishing a 
telephonic and electro-mechanical transmitting and registering 
and recording apparatus between their waterworks pumping 
station ab Stanton-by- Bridge, near Derby, and the service reservoir 
ab Castle Donington, Leicestershire. Plan may be seen at the 
offices of the Council, Long Eaton, and epecification, with form of 
tender, obtained on application to Mr, Frank Worrall, surveyor 
and waterworks manager, Council Offices, Long Eaton, Tenders 


by Oot. I. | 
RESULTS OF TENDERS. 


Witney.—The Hart Accamulator Company, Limited, have 
eecured the contract for the supply of storage batteries required 
for the electric lighting. 

Southampton.—' The Guardians have accepted the tender of 
Lankester and Son for carrying out an ele^tric light installation at 
the new workhouse infirmary at Shirley Warren, ab £3,499. 10a. 

Worksop.—The Urban District Council have accepted .the 
tender of Mr. W. Hall, Potter-street, Worksop, in connection with 
the erection of electricity supply works in Canal-road, Worksop, 
at £3,950. 

Greenook.—The Police Board have accepted the tender of the 
India Rabber, Gutta Percha, and Telegraph Works Company for 
Contract No. 6, and that of Mesers. Baboock and Wiloox for Con- 
tract No. 5, for the supply and erection of traction plant. 

Shipley (Yorks.).—The Council have accepted the followin 
tenders for steam exhaust pipes, storage battery, switchboard an 
connections, and cables: (Section A), J. Speacer, Limited, Globe 
Engineering Works, Wednesbury ; (B), Eclipse Brass and Copper 
Company, Limited, Hull.road Works. York; (C) Mavor and 
Coulson, Limited, 47, King-street, Mile End, Glasgow; (D), 
Western Electric Company, North Woolwich, E. 


— 


BUSINESS NOTES. 


TRACTION. 


Sedgley.—On Monday a trial trip was made on the electric 
tramways ab Sedgley which was considered to be satisfactory.  . 

Falkirk —Draft heads of agreement between the Council and 
Falkirk and District Tramways Company have been agreed to. 

Gateshead.—The Newcastle Daily Chronicle commenta favour- 
ably on the rapid progress which is being made in the laying of 
the tramways. f 

Nantwich.—' The members of the Crewe Carters’ Association 
bave a strong objection to the proposed tramways on the ground 
of the narrowness of the streets. 

Strike of Motormen.—We understand that the motormen and 
conductors in the employ of the O.dbam, Ashton, and Hyde 
Electric Tramway Company came oub on strike on Saturday night 
in consequence of the manager's discharging union employés And 
replacing them by non-unionists. 

Giasgow.—The Corporation have agreed to take over the 
building contract at Pinkston power station and have appointed 
Mr. William Irving, works manager to Mesars. James Carmichael 
and Co., engineers and boilermakers, Dundee, to be mechanical 
engineer in charge of that station, l 
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Preston.—Councillor Yates Foster (mayor) has been appointed 
chairman and Councillor Copland vide Calme of the Tramways 
Committee. The town clerk is about to obtain from other towns 
information on the subject of tramways, so aa to bring the return 
of information ob in July, 1899, up to date. 


Devonport.—We understand that the various road works 
necessitated by the tramways scheme, are making satisfactory 
progress. One or two sections are already well advaneed, but it 

been decided not to open the lines until the whole of them are 
completed. This it is expected will be about Christmas, 


Bardsley.— Ab the Ashton County Police Court last week a 
carman was fined 5e. and costa for obstructing a tramcar belonging 
to the Oldham, Ashton, and Hyde, Electric Tramcar Company. 
Considering the trouble these people give as a rule the fine cannot 
be held to be deterring, especially as the advocate’s foe was nob 
allowed by the Court. 

Accident.—For about two hours on Wednesday evening the 
electric train service between Moorgate-streeb and London Bridge 
Stations, vid the Bank, was suspended owing to an accident on 
the line. A train, the engine of which had broken down, was run 
into by & second train. e damage was evidently slight as no 
passengers complained of injuries, and soon after 8 p.m. traffic 
was re established. 

Huddersfield.—The Town Council last week discussed the 
recommendation for the carrying out of new tramway works, 
relaying of old ones with electrical equipment, and tbe purchase 
of land, plant, and cars, involving an expenditure of £68,953. 
63. lld., already referred to by us. Finally it was agreed that 
application be made to the Board of Trade for powers to borrow 
£38,305 for tramway purposes, to be repaid in 30 years. 

Chester. — The Chester tramways extension has been considered 
by ona Local Government Act Sub-Committee of the Town Council, 
who have discussed the question of extensions generally, the 
desirability of taking powers for extensions in several directions, 
and carry out experimentally, in the first instance, the most 
important of them, and the question of double or single lines on 
various routes. The committee d the surveyor and Mr. 
Thursfield to reconsider the subject, and authorised them to visit 
other towns. 


Camberwell.—The London County Council have resolved, 
subject to the Vestries of Lambeth and Camberwell and the 
Lewisham District Board giving their consent to the aer 
tramway and agreeing to contribute between them one- of 
the net cost of necessary street widening, to make application 
to Parliament in the session of 1901 for powers to widen certain 
ae Wini a 1 to de construction of a na wey: 291 00 
estimated cos acquirin e necessary property 9 8 
of Camberwell was £68,700, whilst the cost of the neceesary paving 
works in Camberweli, excluding the cost of laying down and 

ving the tramway track, was estimated at £52,500. The 

mberwell Vest y have decided to defer the consideration of a 
contribution to the cost of the new road to the Tower Bridge to 
the Borough Council. 


Mersey Railway.—The first meeting of the Mersey Railway 
Company since the passing of the Bill enabling the company to be 
worked by electricity, extending the time for redeeming the 
redeemable first debenture stock, and constitating a joint com- 
mittee with the Wirrall Railway, was held on Tuesday. Mr. 
James Falconer, who presided, said the effective working of the 
line by electricity would prove the practical salvation of the com. 
pany. Ia reply to a question as to the cost of altering the system 
to electric traction, the Chairman said that for a jaint scheme with 
the Wirral Railway Cotapany they had provided in the scheme 
for borrowing powers of half a million. That was a rough esti- 
mate made by Messrs. Preece and Cardew. If the company did 
nob come to terms with the Wirral Company, and had to raise the 
money on their own account, then he thought that the cost would 
be ,000. This included provision for the rolling-stock—in 
fact, everything. 

Folkestono.—Tbhe borough surveyor has been. instructed to 
proceed with the preparation of the necessary plans for deposit in 
connection with the proposed application for powers to construct 
tramways in Folkestone. The report of Mr. J. E. Waller (of the 
firm of Messrs. Kincaid, Waller, and Manville) upon the pro- 

for the construction of tramways by the Corporation of 
olkestone, ther with the estimate of the cost thereof, was 
discussed at the last meeting of the Town Oouncil. It was 
resolved that the routes of the pre tramways be as 
follows : (No. 1) from the boundary of Cheriton to Radnor Park- 
road; (2) Radnor Park-road to Park.road ; (3) Foord road to 
Tontine-street ; (4) Toptine-streeb and Harbour-streeb; (5) Black 
Ball-road, Canterbury-road, and Dover-road to Tontine street; 
(6) loop between Black Bull.road and Foord-road ; (7) loop from 
the east to the west side of the Congregational Charch in Tontine- 
street; (8) loop in Cheriton-road and Radnor Park- road; (9) 
Cheriton.road from Radnor Park.road to Guildhall.streeb ; (10) 
Sandgate-road from the boundary of the urban district to 
Guildball.atreet ; (11) Rendezvous-street and Dover - road between 
Rendezvous-street and 'TTontine-street ; (12) from the harbour 
along Marine-terrace, Marine-parade, and Lower 5 
to Victoria Pier; (13) from the boundary of the urban district of 
Folkestone or Sia to the South-Eastern Railway Com- 
pany’s tramway in Sandgate. The recommendation of Mr. Waller 
to have a double line in Be has also been approved 
of, and the requisite steps will be taken for the promotion of a 
Bill in the next session to obtain powers for the Corporation to 
construct and work tramways as above indicated. The estimate is 
£95,000. It is calculated that the cars would run 360,000 miles 


per annum ab a cost of 10d. per mile. The total cost of working 
expenses and repayment of capital would be £14,595. If the Cor- 
poration should purchase current of the existing company instead 
of oroanga their own generating station, the capital cost would 
be redu by £18,000. 


LIGHTING AND GENERAL, 


Buxton.—Application is to be made for £25,000 for electric 
lighting extensions. 

Wisbech. —The Town Council have decided to apply for an 
electric lighting order. 

. Remeval.—We notice thab Messrs. B. Jackson and Co. are 
removing from 28, Fenchurch street to 38, Lime-street, E.C. 

Globe Telegraph and Trust Co.—The directors announce a 
quarterly dividend of ls, 9d. per share on the ordinary sabares. 

Walker.—The District Council have received £1,937 from the 
Electric Supply Company, this being the coet of the Council's 
opposition to the gas company. 

Bishop's Stortf rd.— The North British Electricity Supply 
Company propoee to apply for a provisional order authorising 
them to supply electrical energy in the district. 

Carmarthen.—On Tuesday the Town Council appointed & com- 
mittee to discuss the quento of getting a preliminary report on 
the cost of an electric lighting scheme for the town. 

Eastern Extension, A and China Telegraph Co.— 
The directors have declared an interim dividend for the quarter 
ended June 30 of 23. 61. per share, payable 15th prox. 

Ormskirk. — The Guardians have appointed a sub committee to 
teke into consideration the question of putting down an electric 
installation in the workhouse and offices for lighting purposes. 

Walsali.—The Electric Lighting Committee'a last report gives 
the total number of consumers supplied on Aug. 31 last at 167. 
The total units generated at the atation during the month of 
August was 23 554 

St. Olave's.—Tbhe Board of Works have given consent for the 
London Electric sd ge Sorporanion; Limited, to lay distributing 
mains, otc., in Great Msze Pond, Tooley-street, Tower Bridge 
approach, and other thoroughfares. 

Cannook.—The Urban District Council have decided to apply 
for a provisional order empowering them to provide electricity in 
the urban district. They will oppose the application of the North 
British Electricity Supply Company. 

Poplar, E.—The electric light was tarned on in the Poplar 
streets for the firat time on Wednesday. The installation, when 
completed, will also take in the streete of Bow and Bromley, and 
has been laid down at a cost of £70,000. i 

Steck Exchange Settlement, — Application has been made to 
the Stock Exchange Committee to appoint a special settling day 
in and to grant a quotation to the Telegraph Manufacturing 
Company’s further issue of 5.000 shares of £5 each, fully paid. 

City of Buenos Ayres Tramways Co. The directors havedeclared 
the following interim dividends for the half year ended Jane 30: 
upon the old shares 4s. per share; 38. 10d. per share upon the 
shares of the eighth issue; and 2s. 8d. per share upon those of the 
ninth iseue ; £10,000 is added to the reserve fund, and £2,057 
carried forward. : 

British Power, Traction, and Lighting Co. —Tbis Company has 
been registered with a capital of £52,000 in £1 shares, of which 
50,000 are preference, the object being to adopt and carry into 
effect agreementa made between the Engineer Cycle Works, 
G. J. Gibbs, and the Anglo-American Motorcar Manufacturing 
Company, and the Power Tranemiesion and Traction Company, 
and others, to carry on the bueinees of machinery manufacturers, 
electrical and general engineers, and builders of and dealers in all 
kinds of tramcars, eto. | 

Bristo).—The following report of the Electrical Committee will 
come before a special meeting of the Town Council to-day : 
'' Your committee report that serious differences of opinion have 
arisen between the engineer and the architect with regard to the 
foundations for the proposed central electric lighting station ab 
Avonbank. Your committee have dquven the matter their most 
careful consideration, but find that the points in dispute are of an 
important and complicated nature, and they therefore recommend 
that they be authorised to submit the matters in dispute to Sir 
Benjamin Baker, in order tbat he may adviee which of the two 
schemes put forward should be adopted by the committee.” 

Appointments Vacant.—The Vestry of St. Mary, Islington, 
require the services of a mechanical draughteman and an engine 
driver.—The Urban Dietrict Council of Barnes require an electrical 
engineer to act as clerk of works in connection with their electrical 
supply undertaking under the Council’s consulting engineer, Mr. W. 
Fairley.—The Tramways Committee of the Manchester Corpora- 
tion require the services of a baee. ped qualified person to acb as 
lady superintendent of the ticket and cash counting department. — 
The Peterborough Corporation invite applications for the 
position of foreman jointer, at a salary of £1. IOa. per week. 
Full particulars of these vacancies appear in our advertisement 
columns.—An engineer is required by the Leicester Corporation 
at the new isolation hospital at Gilroes, Leicester, to take entire 
charge of the steam  boilers, electric lighting plant, laundry 
machinery, heating mener, hot-water supply, sewage ejector, 
etc., for which he will be held responsible, A stoker will be pro- 
vided, Wages, £2. 58. a week. Applications must be endorsed 
„Engineer, and delivered at the office of Mr. James Bell, town 
clerk, Town Hall, Leicester, by 29th inet, i; | 
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Wellington.—The Council intend to apply for a provisional 
order ander the Electric Lighting Aot for the present lighting 
area. 

Harrow.—Nobices have been published to the effect that the 
Urban District Council intend to transfer their electric lightin 
order to the Harrow Electric Light and Power Company, Limited 
for a period expiring on Oct. 14, 1937. 


Hanloy.—Mr. H. P. Boulnois has held an enquiry into an appli- 
cation of the Corporation for sanction to borrow £9 500 for the 
porn of a refuse destructor near the Cauldon Canal at Sandy- 

eld, and £4,000 for purposes of electric lighting. 

Eleotro-Coramio Syndicate. —This Company has been registered 
with a capital of £2,000 in £1 ehares, the object being to acquire 
certain inventions relating to electro-ceramic photography, etc., 
from F. J. Shippey or Messrs. Shippey Bros., Limited. 

Harrogate. —By invitation of the Mayor (Councillor Wilkinson), 
the members and officials of the Ripon Corporation, in view of the 
pro introduction of electric lighting into Ripon, paid a visit 
to the Harrogate Corporation electricity works last week. 

Paddington.—The Electric Lighting Committee, acting under 
instructions from the Vestry, have informed consumers of electrical 
energy that the consent of the consumer is necessary before an 
change can be made in the voltage under which current ie supplied. 


Southgate.—The Urban District Council have decided to apply 
for an electric lighting provisional order. A conference of the 
representatives of the Councile of Tottenbam, Wood Green, and 
others combining in the electric lighting movement, was held 
on the 26.h inst. 

. Lymington.—The Council have approved of the manner in 
which the electric light company propose to carry out the work 
under their provisional order, and the contract with the company 
to light the town from Sept. 29 has been sealed. It is generally 
understood that the light will not be available until November, 


Holyhead.—The Lighting Committee of the Urban District 
Council have been considering a scheme for lighting the town with 
electricity. Ib is contended that a great force of water is golng to 
waste two miles away that could be utilised for this purpose. . 
Thunderbolt has been requested to prepare a scheme for the town. 


Clitheroe.—The National Telephone Company have declined to 
alter their rates for proposed telephonic communication, and the 
Corporation refuse to increase their offer. Ab the same time the 
Council have come to the conclusion that the town was nob large 
enough to successfully maintain a local telephone exchange of 
their own, 

Moyra Electric Co.—This Company has been registered with a 
capital of £10,000 in £1 shares, the object being to acquire a 
certain invention for improvements in galvanic batteries, with the 
trade mark '' Meyra," and an invention or secreb process for dry 
batteries, and to carry on the business of machine makers, electrical 
and general engineers, etc. 

Northfieet.— On tho agenda for the last meeting of the District 
Council was a motion to the effect that the necessary steps be taken 
for obtaining an electric lighting order for the district in the 
ensuing seesion of Parliament. It was nob pub to the vote, the 
mover withdrawing it so as to allow the clerk to ascertain the coat 
of an application for an order. 

Accumulater Industries.—This Company has been registered 
with a capital of £10,000 in £1 shares the object being to adopt 
agreements (1) between H. Leitner, F. W. Manley (for the 
company), and B. Kiittner, and (2) H. Leitner and F, W. Manley 
(for tbe company), to acquire certain benefite, rights, and inven- 
tions, and to carry on the bueiness of electric accumulator, motor, 
controller, vehicle and dynamo makers, eto. 

Post Office Telephones.—The application of the General Post 
Office to carry pipes through the galleries of the two subways 
running east and west bebween Farringdon-street, and situated on 
the north side of Holborn Viaduct, has been acceded to by the 
Court of Common Council, subject to the work being carried oub 
to the satisfaction of the engineer, and to the payment of any 
reasonable fees to the city engineer for his services, 

* English Illustrated Mag» sine.“ — Amongst the usual bright 
stories and sketches in the October number, we notice an article 
an article by Mr. Fred. A. Talbot, entitled '' The Most Remarkable 
Railway in the World.” Ib is an exhaustive description of the 
Wappee Valley Railway, well illustrated, with about 10 photo- 
graphs and drawings, and giving the reader an excellent idea of 
one of the most daring as well as the most ugly mono-railroad 
constructions in existence. 

Zechooke's Patent Water-Cooling Towers.—We understand 
thao MM. Doherty and Donat, engineers and contractors, 
40, South King-street, Manchester, are the sole licensees for 
Greab Britain for these cooling towers for cooling the condensed 
water from steam- engines. We are informed that there are 
already over 600,000 1 h. p. of Zechocke’s patent cooling plants, 
including 35 electric light and power stations, in successful 
operate all over the world. 

Craigo.—The electric light was switched on for the first 
time on Thursday last week ab the local spinning mills. Messrs. 
J. D. Mackenzie and Co., Glasgow, were the contraotors. The 
dynamo, of the multipolar type, is of American manufacture, 
having been made by the Bullock Electric Manufacturing Com- 
pany, of Cincinnati, Ohio, and is capable of giving 180 amperes 
ab 100 volts (when driven by belting from the main shaft) ad a 
speed of 950 revolutions per minute. 

Hackney.—At the Vestry meeting on Wednesday the Electric 
Lighting Committee reported on the applications received for the 


all refuse without nuisance from smell or dusb ; and, secon 


appointment of olerk of the works to su the erection of 
buildings for the electricity and refuse destructor works, and sub- 
mitted the names of the three following candidates for the appoint- 
ment of one of them by the Vestry—viz.: W. J. Davenport, 133, 
Rend lesham · road, Clapton; J. Saunders, Clifton Villas, Barclay- 
road, Walthamstow; P. Watkins, 1, Cleveland-villas, Ilford. 


Naneaton.—The Local Government Board have written, with 
reference to the Urban District Council's scheme for the exteneion 
and development of their electric undertaking, that the Board 
will raiee no objection to the District Council proceeding with the 
erection of the chimney shafs, and ordering the machinery as 
proposed. When the Board have been furnished with a copy of 
the resolution of the Distriod Council applying for sanction to 
borrow the further sum of £2,000, they will be prepared to sanction 
the total amount required. k 

Leicester.—The last report of the Gas and Electric Lighting 
Committee states that the accounts of the electric lighting under- 
taking have been submitted, and tbe result of the working of this 
department for the half year ending June 30 last is a net profit, 
after paying interest on the capital of the undertaking, of £1,430, 
8s. 5d. Outof this has been paid £1,068. 38. Id., the half- year's 
amount of sinking fund, leaving a balance of £362, 5s. 4d. The 
committee also report thab g progress is being made with the 
extension of the electric lighting central station. 


Barnsiey.—The Park and Lighting Committee reported on 
Tuesday that they had given instructions to the electrical engincer 
to place standards for arc and incandescent electric light lamps— 
vis, one at the junction of the Sheffield and Doncaster roads, one ab 
the junction of Cheapeide and New-street, three on Mayday 
Green, one in Queen-street, one in Peel-equare, three on Market- 
bill, one in Church street (ab the top of Regent-etreet), two in 
5 one in Eldon- street (ab the top of Kendray - street), 
and one in Kendray-street—and also to prepare specifications and 
tenders for an additional engine and dynamo for the electricity 
works. The committee will inspect the lampes and decide on 
alterations on Oct. 2. 


London Gazette.—The first meeting in the estate of R. Foster, 
Bradley House, Nelson, Lancashire, and W. Baker, 27, Ormerod- 
road, Burnley, Lancashire (trading as R. Foster and Co. ab 
Adlington-streeb, Burnley, also trading as the Nelson Electrical 
Engineering Company at Stobb-street, Nelson, Lancashire), will 
be held to-day at 12 30 p.m. ab Exchange Hotel, Nicholas-street, 
Burnley, and the public examination at 11 a.m. at Court House, 
Burnley.—A meeting was held on the 25th inst. for the purpose 
of receiving the liquidator’s final statement re the Electrical 
Pioneer Syndicate Limited.—Messrs. W. W. Feast, T. K. Freeman 
W. Langley-Smith, and W. Pering Paige have been appointed 
liquidatore for the purpose of winding up the Croydon Tramways 
Company. 

Catalogues. We have received from Messrs. Mather and Platt, 
of Manchester, a revised list of their steel.clad motors and acoes- 
sories. The list gives the weight, capacity, voltage, and price of 
the various types and sizes of motors manafactured by the firm. 
We have aleo received a copy of the illustrated phleb which 
ped prepared for the purposes of the Paris Exbibition, in which 
is described some of their recent manufactures in electrical plant. 
This latter booklet is very well illastrated, the deteils in the 
machine shown being very clear. Messrs. Mather and Platt have, 
we notice, secured a gold medal at the Paris Exhibition for a com- 
bined engine and dynamo set. — We have also received from Measrs, 
Johnson and Phillipe their new price list, They have, they atate, 
owing to the slight fall in the market prices of raw materials, been 
enabled to give an additional 5 cent, on the trade discount 
previously allowed off vulcan rubber cables listed in their 
February, 1900, catalogue. Their additional cable factory for the 
manufacture of lead-covered and armoured cables for town lighting 
is now in working order, and they are ab present executing a cone 
tract for the Manchester Corporation in ib. The list is printed in 
black and red figures, and is very handy for reference. 


Hampton.—Messrs. H. W. Handcock and A. H. Dykes, con. 
sulting engineers, of Westminster, and Mr. J. Kemp, surveyor to 
the District Council, have eubmitted a report on the proposed 
supply of electrical energy for lighting purposes in conjunction 
with a refuse destructor. There are ab the present time 250 public 
gas lampe in the district, the cost, inclading repairs and cleaning, 
being £912. The lamp-poste belong to the Council, and ib is 
proposed to adapt them by fitting them with 16 c.p. lamps with 
diffusing globes, which will give a far more effective illumination 
than the present 12-c.p. gas jets. The power taken by the 250 
lampe when all alight would be 15:5 kw., or, allowing for loss in 
distribution, say 17 kw. Without considering the current which 
might be required for the lighting of the palace, the engineers 
estimate that within a very short time from the opening o the 
station there would be required for private lighting in Hampton 
Hill 600 16-c.p. or 1,200 8-c.p. lampe; Hampton, 600 16-0. p. or 
1,200 8-c.p. lampe; Wu gy Court, 300 16 c.p. or 600 8.c.p. 
lampe—making a total of 1,500 16 c.p. or 3,000 pie b. lampe. 
Ok these 3, 000 lamps, only about half would probably be alight 
ab onoe, requiring (allowing for loss in distribution) an output of 
50 kw. The maximum output of the station would therefore be: 
public lighting, 17 kw. ; private, 50 kw.—totel, 67. The most 
suitable position for the station would be, in our opinion, at the 
sewage works. Having in view the double purpose for which the 
destructor is required, first and foremost, the effective dis 0 
y, dhe 
production of steam. The adoption of the Meldrum type is 
recommended. The estimated total cost of the schemes, allo 
for feeders sufficient for 10,000 lamps, as seb forth is: 
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ht station and mains, £15,450 ; and for refuse destructor, £3 495 ; 
while working expenses for electric light are estimated at £1,732 
per annum, and for destractor at £398 per annum. As to revenue 
om electric lighting, the report says: The number of unite 
consumed per annum per lamp connected to mains varies in 
different districts, but from analogy with Kingston, where it ie 
26 unite, and Ealing 23°2 unite, and other neighbouring districts, 
we aseume that each separate lamp in your district will take 
22 units per annum. Taking the average price obtained as 6d. per 
unit, which is as cheap or rage per than gas at the present moment, 
the annual revenue from the electric lighting department will be 
as fellows: sale of electrical energy, £1,650; meter rente, £70; 
public lighting, £912—toba], £2,632.” Free wiring is advocated. 


Brighton.—It appears that the Watch Committee have made a 
three yeare’ arrangement with the Telephone Company in connec 
tion with the fire station telephones, notwithstanding the fact that 
it is expected to see municipal telephones well at work in Brighton 
within the next 12 months. A committee of the Guardians are 
considering a report as to the advisability of installing electric 
light ab the workhouse, in which Mr. Christie, the resident elec- 

cal engineer of thé. Corporation, stated thab he found, in the 
first place, ib would cost the Corporation about £700 to extend the 
present main in Elm-grove to the workhouse, but by doing 
so 20 street lamps en route could be lighted electrically. Mr. 
- Burden, the master, had informed him that there was approxi- 
mately 1,000 gas. jete in use. Of these 400 were in use at 
once, and might be taken as the average maximum demand. 
The maximum demand, however, might be raised to 600 by 
using more light on special occasions. The hours of use of various 
lamps, he understood, might be taken as follows: 50, duek to 
8 p.m., equalled 730 hours per annum, or 36,500 lamp hours; 
200, dusk to 11 p.m., equalled 1,820 hours per annum, or 364,000 
lamp hours; 150, dusk to dawn, equalled 4.380 hours per annum, 
or 657 000 lamp hours, which altogether gave a total of 1,057,500 
lamp hours. Assumiog that all gas jets were replaced with lampe 
of an average of 8 c.p., each using 35 watts per hour, the annual 
consumption would be 37,012 units per annum. If the maximum 


demand did nob exceed 400 lamps, or 14 units consumption per 


hour, then the cost worked out as follows: 5,110 unite at 7d., 
£149 ; 31,902 units at Id., £133—total £282, or an average cost of 
l:8d. per unit. The capital cost of the whole installation, con- 


sisting of 1,000 lights wired, two 10-h. p. motors, and all accessories, 


might be taken at about £1,500. 


Tewkesbury. — We are indebted to the Tewkesbury Weekly 
Record for the following description of Mr. W. Jackeon’s schemes, 
referred to by him at a recent meeting of the Town Council: 
'! The system adopted should be the low-tension, the pressure on 
the lampe being from 220 to 440 volts, the generating plant to 
consist of two steam loco.-type boilers and two sets of combined 
engines and dynamos coupled direcb and running av high speed 
and of the enclosed type. A battery of accumulators to be pro- 
vided to take the light and night loads, and concentric armoured 
cables to be Jaid in tbe three principal strcete, and also any cross 
sbreete between the same where current is demanded, the said 
generating plant to be capable of lighting 2 000 16.c.p. lamps, or 
4,000 8-c.p. ditto. The street-lightiog to be aleo on the incan- 
descent principle, having one op lamp in each ; the said street 
lampe to consist of a wood standard, on top of which will be fixed 
a wrought-iron bracket, with approved shape lantern with eleotric 
lamp inside, the whole well peinted. "This scheme is based on the 
understanding that the piece of ground ab back of town hall be 
utilised for the building of the generating station, as by the same 
being 80 central considerable saving is effected in the initial outlay 
on plant and cables. There is also plenty of room for future exten- 
sions, or refuse destructor later on if required. The above site is 
undoubtedly the best, most central, and economical site for a 
generating station which could possibly be obtained. The work. 
ing expenses would be reduced to a minimum by adopting such a 
scheme, as the generating station could be closed at 12 o'clock (or 
before) midnight, the demand afterwards being met by the battery. 
The charging of the battery would have to be done during the 
day, and the heavy load from sunset till 12 o'clock would be run 
direct from the engines with the battery as a regulator. For tbis 

lant, an electrician, fitter, etoker, and apprentice or lad would 

sufficient for running satisfactorily. Iustalling work could also 
be undertaken from the same station by the Council, which is a 
very remunerative addition to the gonore Dg Piani, needing a 
showroom, office, and stores, which we ehould happy to super- 
intend, paying the said Council a percentage on the turnover 
yearly. The price for current, we should say, should be 
7d. per unit, equivalend to gas ab 3s. 4d. 1,000 cubic 
feet, and considering the latter to be well over 4s. per 
1,000 cubic feet ab present, we should say it would be very advan- 
tageous, profitable, and more economical to the Council and rate- 
yers to adopt an electric lighting scheme. We feel certain that 
n the course of two years after station has been opened, the price for 
current may be reduced to 6d. per unit (equivalent to gas at 3a. 
per 1,000ft.), and then will well repay the initial outlay on planc. 
An approximate estimate, to include the following : plain build- 
ings, boilers and engines, pumps, etc., dynamos and switchboard, 
‘foundations, battery of accumulators, cables and laying, providing 
100 lamp-poste and brackete, etc., would be £5,500-£6,000. The 
following is the estimate of returns: price for carrent 7d. per unio, 
one unit consumption of 18-c.p. lamps for one hour; calculating 
that the average consumer takes three units per day all the year 
round, and that 500 16 c.p. lamps are connected to main, £2. 9a. 
per day. So that ib can be seen that: if 1,000 8-c.p. lamps, or 500 
16.0. p. lampe, can be connected to mains, that after interest, ebo., 
‘depreciation, has been deducted, the scheme will very well pay.“ 


Alloa —The electric lighting of the burgh was discussed ab 
considerable length ab the last meeting of the Burgh Com- 
miesioners, and ultimately it was agreed that ab the next meeting 
a small committee be appointed to determine the number of arc 
and incandescent lamps to be erected, the situation of these and 
the route of the feeders from the mains, and report accordingly to 
the engineers. Meantime Mr. Hogarth has been instracted to apply 
to the Secretary for Scotland to borrow £12,000 for the purposes 
of the scheme. This action was taken in consequence of a full 
dd a by Messrs. Buchan and Hogarth, electricians, Edinburgh, 
submitting a scheme of public and private lighting, pre in 
view of the agreement entered into between the Commissioners 
and the British Electric Plant Company for the supply by that 
company of electricity in bulk. The current will be brought from 
the supply company's works by means of main feeder cables 
to the eub-sbation, which is proposed to be located ab the burgh 
chambers, and from which sab-feeders will be led out to different 
points in the distributing mains, Current will be distributed 
upon the three-wire system, the declared pressure at the con- 
sumers’ lamps being 220 volts. Ibis pro that the principal 
streets should be illuminated by means of arc lamps, and about 32 
lamps would be necessary for efficient lighting. Each arc lamp 
pillar would carry two incandeecent electric lamps for use, say, 
after 1l pm. Two hundred and sixty pounds might be saved by 
having only 24 arc lamps, with eight special incandescent gas 
lamps placed in positions where there is a considerable gap 
between the arc lampe. Io has been arranged that tue 
arcs should be run in circuits of eight each, and these 
could be witched on from the sub.station at the burgh chambers, 
thereby obviating the necessity of a man going round to 
each group of ampe The solid system of cables is advocated. 
The capital outlay is estimated as follows: private lighting mains 
and sub-feeders, £2,504; public lighting mains, arc and incan- 
descent lamp pillars, switches, etc;, £1,300 ; roadwork-—: e., 

excavation and making good of footways, etc.—£894; main 
feelers from company’s works to Corporation sub-station, £2 700 ; 
sub station switchboard and registering meters, main pilot wires 

telephones, etc., £370; contingencies, £400; to which should 
be added: provision for consumers’ services and meters, £600 ; 
engineering charges, and incidental expent es, £400, making a 
total of £9,258, and a loan of £10,000 is recommended. The 
engineers say, assuming that 5,000 lamps are connected, and thab 
the supply company’s estimates of maximum demand are realised, 
the annual cost would be as follows: private lighting maximam 
demand, say 70 kilowarts at £9, £630; streeb-lighting maximum 
demand, say 12 kilowatte ab £9, £108; private lighting, say 
70,000 unite at lid., £417; streeb-lighting, say 31,200 unite at 
ljd., £195; arc lamp trimmer, £52; carbons, lamp renewals, 

etc., £20; office and sundry expenses, say £65; capital 
charges, 53 per cent. on, say, £9,000, £510—total, £2,005. 
They aleo append estimates showing how the revenue might work 
out, bub consider that in Alloa the maximum demand method of 
charging would give eventually the best results. Revenue ab 8d. 
and 24d.: 24 street lamps ab £20, £480; 105 kw. x 365 houre 
= 38,325 units at 8d., £1,277. 104. ; balance 70,000, less 38,325 
= 31,675 units at 24d., £330—total, £2 087. 102. Revenue at fixed 
charge of 54d. : 24 street lampe at £20, £480; 70,000 unite at 
54d., £1,604—total. £2,080. Revenue at 7d. and 3d : 24 atreeb 
lamps at £20, £480; 38,325 units at 7d., £1,118; 31,675 units 
at 3d., £396 —total, £1,994. The charges for street lighting are 
based on the assumption that each arc lamp burns until 11 p.m. 
all the year round, and the two incandescent lampe on each arc 
lamp pillar burn from 11 p.m. each night till sunrise all the year 
round. This would give respectively about 1,820 hours for the 
arc lamps and 2,500 hours for the incandescent lamps burning per 
annum. The actual coed of current for each combined arc and 
incandescent pillar would be about £13, and, adding a sum for 
carbons, lamp renewais, and proportion of brimmer's time, and also 
capital charges on outlay, this amount is brought up to about £19, 
which would be reduced to £18 if the 32 arc lamps scheme were 
adopted. The engineers aleo recommend thab wherever ocon- 
sumere' mains are extended street - lighting should be adopted 
simultaneously, with incandescent electric lamps in the less 
important thoroughfares, The actual cost of current (exclusive 
of capital charges and lamp renewals) of a 16 c.p. street lamp 
burning till 11 or 12 p.m. each night, all the year round, would 
be less than 203., end burning all night, about 31s. per annum. 


COMPANIES’ MEETINGS AND REPORTS. 


WILLANS AND ROBINSON. 


Directors: Mark Robinson, Esq, M.I.C.E. (chairman); Sir 
Gilberb A. Clayton East, Bart. (deputy-chairman); Captain H. 
Riall Sankey, R E. (retired), M. I. C. E; Lieut.-General Sir Richard 
H. Sankey, K. C. B., R. E.; Thomas O. Lazenby, Eeq., J.P. 

Thirteenth half yearly report of the directors, to be submitted 
ab the ordinary general meeting of the Company to be held ab the 
Victoria Works, Rugby, on Oct. 3, 1900, a6 2.45 p.m. : | 

After writing off as depreciation from plant, patente, etc., the 
sum of £5,630. 193, 4d., and paying intereso upon debenture stock, 
the balance to the credib of profiv and loss account at the end 
of the half-year (including £5,212. ls. ld. brought forward) is 
£31,399. 8s. lld. Out of bhis the directors propose that 
dividends be paid at the rate of 6 per cent, per annum upon 
the preference shares, and 10 per cent. per annum u the 
ordinary shares, together amounting to £14,928. 178. 10d. The 


THE ELECTRICAL ENGINEER, SEPTEMBER 28, 1900. 467 


amount payable to the original diréctors, in accordance with the 
articles of association, being £4,218. 88. 2d., the balance available 
is £12,257. 2s. 11d. From this the directors propose to carry 
£2,000 to the debenture redemption fund and £3,500 to the 
reserve fund, leaving £6,757. 2a. 11d. to be carried forward. The 
balance of the capital remaining to be issued under. the authority 
of the extraordinary resolution passed on March 29, 1899—viz , 
10,000 preference and 10,000 ordinary shares—was allotted to the 
shareholders in June last. The allotments were taken up as 
Pogaras 8,788 preference and 9,425 ordinary shares, and the 
balance was so greatly ovar appie for by the shareholders that ib 
could only beallotted in about the proportion of one preference share 
for every 10 applied for, and of one ordinary share for every 50 
applied for. The large engine, capable of working u . 
exhibited by the Company at Paris, in conjunction with a dynamo by 
Messrs, Siemens Bros. and Co., Limited, has been awarded a grand 
prix, another similar award being made for the dynamo. The 

ce apon the share premiums account stood, at the commence- 
ment of the half-year, at £29,656 23. Of this, in accordance with 
intentions expressed ab previous meetings, £5,000 has been 8 
to a special writing down of the Company's property ab Thames 
Ditton, and £20, has been transferred to the reserve fund. 
The balance, £4 656. 2s., has now been brought up again to 
£21 493. 2& by payments under the first instalment of the 
premiums upon the last issue (1900). As one of the principal 
objects of both this and the preceding issues of apa was to 
enable the Company to make gp of large size, the directors 
are of opinion that the expenses incurred at the Paris Exhibition, 
which has served to introduce the Company's new work to the 
public, msy fairly be defrayed out of the premiums account. 
Owing partly to difficulties in obtaining dynamos from the 
makers, and partly to other causes for which the Company is 
nob responsible, an unusually large valuo of completed or nearly 
completed engines (all on order) remained in the accounts at the 
end of the half-year under the head of ''unfinished work.” Had 
it been possible to deliver and invoice these engines in the half- 
year, a larger amount of profit would have been brought into the 
accounts. 


Dr. g PRorrr AND Loss ACCOUNT. £ s.d. 
Rent, rates, and taxes .......... J A LEET 576 1 2 
Interest on debenture stock ...... 88 desah wee 2125 0 0 
Salaries, including directors’ remuneration............ 6,353 6 5 
Contingent salaries to employés s.. . 1,386 19 2 
Unnnne i ens CEP ERE V rm 133 18 7 
Fire insurance funßd . 2 2 . soe 400 0 0 

and professional churgees . . . 91 8 1 
Advertising 9$0999090909090005990014 6% „ >o o œo o wo o mo o 0o o Ee nan ooe oale EY) 496 ll 9 
Books, stationery, and printing. . . 668 2 5 
Post and telegrams........... . e 227 1 7 
Travelling, hotel, and general charges .................. 473 2 9 
Auditors’ fee an expenses ..... . .. .. mene 93 19 0 
Company's subscription to sick club, doctor’s club, 

and benevolent fund ............— eee eren bares 273 19 0 

owances to reserviste’ families and subscriptions 

to works’ war relief fund ........ 3 à 219 12 11 
Works’ volunteer corp 2 8 36 10 3 
Depreciation of property, plant and machinery, and 

patenta .. . e . F .. 5,630 19 4 
Balance (carried down) .. . e . 26,187 7 10 

£45,373 19 8 

l £ s.d. 

Contingend salaries to direotors . . . ... 4,218 8 2 
Balance (available for dividend or reserve) ........... 21,968 19 8 
£20,187 7 10 

Cr. £ a. d. 
Gross profit for the half-year .................. es. 48,680 18 0 
Royalties ..... %% E ĩͤ e ai e oq EP EMIT Dis 400 0 0 
Interest on invesbments, eto. 2 eO» 1,277 0 8 
Transfer and registration fees . 1 0 

£45,373 19 8 

£ 8. d. 

Balance profit (half-year), brought down .............. 26,187 7 10 
£20,187 7 10 


PROVISIONAL PATENTS, 1900. 


SEPTEMBER 17. 

16590. An improved high-voltage e:eotrio cut-out. August 
Ecketein and Albert Julius David Krause, Peel Works, 
Adelphi, Salford, Manchester. 

16501. Improvements in aro lamp suspension apparatus, 
applicable also to other purposes. August Eckstein 
and Arthur Ernest Augold, Peel Works, Adelphi, 

Salford, Manchester. s 

10507. Improvements in or connected with the rogulation 

and control of electric motors. Wilfrid L. Spence 

and the British Electric Plant Company, Limi 18, 

Waterloo-atreet, Glasgow. 

An electric motor switeh gear. John Lende 

Eeng Francis Smart, 34, Clyffard-creacent, Newport, 

On. i 


16508, 


| 16703. 


and 


10528. Au autematio safety clutch and ceiling rose for 
electrio aro lamps. [Eric Philip Barfield, 8, Grosvenor- 
gardens, Muswell Hill, London. 

16534, Manufacture of porous metal platos for electric 

accumulators. ‘Frederic William Bühne, Birkbeck 

Bavk chambers, Southampton-buildinge, Chancery-lane, 

London. l 

Improvements in electric switching and metering 
appuratus. James Grieve Lorrain, Norfolk House, 
Victoria-embankment, London. (Hector Alan Mac- 
donald, France.) 

Improvements in or relating te telephonic switch- 
boards and the like. Koloman Nagy von Szopori, 322, 
High Holborn, London. 

Improvements in aro lamps. Charles Frederick Walter 
Dudding, 40, Lincoln’s-inn-fields, London. 

Improvements in or connected with therme-electric 
batteries or thermopiles, Wilhelm Buchner, 47, 
Lincoln's.inn-flelde, London. 


10541. 


16543. 


16545. 


16567. 


; SEPTEMBER 18, 

Improved ear piece for telephone receivers. Peter 
Maclellan and Thomas Rattray Small, 62, St. Vincent- 
street, Glasgow. ] 

Improvements in electricity meters. Sebastian Ziani 
F Ferranti 18, Southampton buildings, Chancery-lane, 

ndon. | 


16590, 
16644. 


| . SEPTEMBER 19. 

Improvements in and relating to the working of 
electric or other tramway or railway points. 
William James Stewart, 96, Buchanan etreet, Glaegow. 

Improved method of treating the animal or human 
body by electrio forces. Charles M. Johnson, Denmark 
House, Redhill, Surrey. 
Improvements in systems cf electrical distribution. 
The British Thomeon-Houston Company, Limited, 83, 
Cannon street, London. (Edwin W. Rice, jun., United 
States.) (Complete specification.) 

Improvements in conduit ploughs for electric railways, 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London. (Joseph Hoffmann, United States.) 

. (Complete specification.) 

Improvements in lightning arresters. The British 
Thomson- Houston Company, Limited, 83, Cannon-street, 
ey (Louis Bell, United States.) (Complete specifi- 
cation. 

Improvements in systems of electrical distribution. 
The British Thomson-Houston Company, Limited, 83 
Cannon-street, London. (Charles P. Steinmetz, United 
Spates.) (Complete specification.) | 

Improvements in oelectrically-operated pumps. The 
British Thomson. Houston Company, Limited, 83, Cannon- 
street, London. (Edward M. Hewlett, United States.) 
(Complete specification.) 

Improvements in dynamo-electric machines. The 
British Thomson - Houston Company, Limited, 83, Cannon- 
street, London. (Edwin W. Rice, jun,, United States.) 
(Complete specification.) 

Improvements in controlling eleotrio motors. The 
British Thomson Houston Company, Limited, 83, Cannon- 
street, London. (Maxwell . Day, United States.) 
(Complete specification. ) 

Improvements for adjusting brush holders for electric 
machines. The British Thomson Houston Company, 
Limited, 83, Cannon-street, London. (Henry G. Reist, 
United States.) (Complete specification.) 

10705. Improvements in systems of train control for electric 

railways. The British Thomson-Houston Company, 
Limited, 83, Cannon-sbreet, London. (Charles E. Barry, 
. United States.) (Complete specification.) 

16706, Improvements in means for preventing hunting of 

.Aynamo-eleotrio machines. The British Thomson- 
Houston Company, Limited, 83, Cannon-street, London. 
5 W. Buck, United States.) (Complete specifica- 
tion. 

An improved olectric energy meter. 
4, South-street, Finsbury, London. 


SEPTEMBER 20, | 

16777. Improvements in or connected with electrically. 
ignited motoroars, cycles, or the like, applicable for 
other analogous purposes, Joah Spencer Stafford, 8, 
Quality-court, Chancery-lane, London. 

16798. Improvements in undorground conduits for electric 
conductors. Josef Zappe, Birkbeck Bank-chambers, 
Soathampton-buildings, Chancery-lane, London. (Com- 
plete specification.) vs 

10801. Process and apparatus for the electrolytic decomposi«. 

a tion of alkaline salt solutions. Alberto Julio de Brito 
e Cunha, 4, South-street, Finsbury, London. i 


5 . SEPTEMBER 21, "VS n 
16808, Improvements in and relating te the method of and 
apparatus for electrolytically depositing metal. 
Reginald James Houghton and Walter Eekrigg Cook, 70, 
Market-street, Manchester. 


16667, 
16696, 


16697. 
16698, 
16699, 
16700. 
16701, 


16709. 


16704. 


16738. Felipe Saldanya, 


16845, Improvements relating to electric igniters for explosion 
motors. Jean Marie Ricard and Francois Clement Gary, 
45, Southampton - 8 Chancery-lane, London. 
(Complete specification.) 

SEPTEMBER 22, 

16865. Improvements in and relating to devices for carrying 
electric cables, wires, and the like. Daniel Paul 
Regan, 96, Buchanan- street, Glasgow. 

16881, Improvements in wireloes telegraphy and telephony. 
Sidney George Brown, 9, Putpney-hill, Putney, London. 

16896, Electrical fittings for discharging cisterns. James B. 
Davideon and Jobn Don, 53, King-street, Peterhead, N.B. 

16898. Improvemeats in apparatus for electrically trans- 
mitting orders or signals, such apparatus being 
suitable for navigable vessels and ether purposes 
where it is required te transmit a series ef signals 
or orders. George Charles Shankster, II, Church-street, 
Landport, Portemouth. 

16003. A new or improved device or apparatus fer fixing 
electric lamps in tho sockets ef overhead 
brackets, and the Mko, or for detaching them there- 
from. William Veasey Biggs, 111, Hatton - garden, 
London. 

16918. Improvements in or relating to oovers er lids of 

telephone cases or the like. Horace Ashmore Jackson, 

111, Hatton-garden, London. 

16915. Improvements in the production of filaments for 
incandescent electric lamps. Fritz Dannert, 40, 
Chancery-lane, London. (Complete specification.) 

16910. Improvement in or connected with electromagnets. 
Jasper Wetter, 37, Essex-street, Strand, London. (The 
Elektr igitate- Aktiengeeellechaf, vormals Schuckerb und 
Co., Germany.) (Complete specification). 

10930. Improvements in means and a used for 
propelling beats by electricity. William Rowland 
Edwards, 65, Chancery-lane, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published on Oct. 13. 
1899, 
19810, Construction of wicks for eil lamps which are 
electrically lighted. Best. 
Air and water-tight telegraph transmitter for 


keys 
use in mines and ether exposed places. Oppenheimer. 
(Actiengeeellschaft Mix und Genest.) 


Telegraphy without the use of oontinuous wires. 
Thompson. (Braun.) 
Electrio aceumulators. Relin and Rosier. 

1900. 
System or means for controlling 
electrical installations. Thompson. 
. Collector 
Kaeferle. 
Manufacture of carben for electrical and 
purposes. Lake. (Burke, Kaufhold, and Russell.) 
. Storage batteries. Rooper. 


. Systems of electrical distribution. British Thomson- 
Houston Company, Limited. (Lunt.) 


er 
(Coerper.) 
er oemmutater fer electrical machines. 


TRAFFIC RETURNS. 


Returns for 
week 
Ending 


or half-year. 
1900. | 1899. decrease. | 1900. | 1899. 
£ | £ £ £ £ 
415| 527 188 | — — 
4 630|4,314 316c|165,087/157,112 
499| 438 17,147 15.050 
1,358| 806 552 |23,438 17.649 
1,044| 833 211 |16,895 16,767 
185 12,918 10, 276 
15 


= 2 2917 
37,199 
18,047, 11 221 
15,723 14, 453 
7,978 | 7,662 
1,401 | 1,140 


Line. 


Aberdeen Co bins Sept. = 


22 
21 


t++t+¢++ 
= 


pd Quy rum Co.] „ 
Carlisle Tr'mw'ys Coj ,, 
Central London Ry. ,, 
City & South London] „, 
Cork E. T. and L. Co. „, 
Dover Tramways ... 
Dablin & Lucan E. R. „, 
Dublin U. T., elec. care „, 
Dublin T Eleotrie „, 
parr dad rporation| „, 
Halifax Docporation m 
pa 55 E. 8. » 
verpoo rporabD| „, 
Liverpool dant » 
Sb. Helens Tram "E 
Sheffield Corpora ši 
Swansea Tienieayac 


+ 605 
437 + 40 

279 + 
ll 


+ 1,629 
+ 151 
+ 342 


(==) 


21 
21 
15 9,932.9, 590 
23 | 860 584| + 276 
22 1.306 
25 9.0587, 499 + 1,554 
23 1,789 1,383 + 406 
+ 176 


291 + 290 | 6,201 3,930 


= 


5020, 136 


232, 630 
21 511 


a Sinoe April 1. ö Party electrica), c Since Jan, 1. e From July 80. 
f From J 


une 90. 
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COMPANIES' STOCK AND SHARE LIST. 


Commerelal and Industrial.— 


FCC 1-125,000 1 
o 000 no mo =o ao co ao -- b 
— 9 ,000 eas ee -- ms — 
—— Oper cmn Cum. Ere] 14000. S 5 
— § per cent. gh i eg 3 ~ 100 
British Slectrio Works, ary 50,01 9,900 1 
— cent, Cum, Pref. 1-50 coco em o9 „ ee 1 
— cent. First M 8 108 
British W Elec. and Manuf., 6 per cent. Pref... 5 
Brush Hiectrical Engineering, Ordinary . : 
——— Aon. Cum., 6 per cen cent. Frei. — — 
——— 6 per cent. Debenture Stock... .. ... e e. 100 
— cent. 8nd Debenture Stock.. e» «» 100 
0 8 $ De 0- Qo „% c0 QD 99 (9 a. æ am as c on oo 1 5 
t per cont. Frl. ææ. Ü 
Orompton and oo. — — 8 
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NOTES. 


The Electro-Harmonic Society.— We have received 
the list of the committee and members of the Electro- 
Harmonic Society for the season 1900-1901. 
fifteenth season of the society, and the monthly concerts 
will take place at the St. James's Hall Restaurant on Friday 
evenings, with the exception of that on Dec. 12, which is 
on a Wednesday. The concerts include four smoking 
concerts and two ladies’ nights. 

Santa Cruz Tramways —We learn from a corre- 
spondent that in Santa Cruz, Teneriffe, an overhead trolley 
system of electric traction is being erected, and is shortly 
to be opened. The company which owns the line is a 
Belgian one, and it is stated that the King of the Belgians 
is a large shareholder in it. He bar, we gather, visited the 
island recently in his yacht Alberta,“ but whether to 
visit the tramway works or merely for pleasure we are 
unable to state. 

Telephones in Hungary.— There is, we learn, about 
to be constracted at Budapest, at the expense of the Royal 
Treasury of Hungary, a central telephone station. This it 
is proposed to erect with a capacity of 10,000 subscribers 
at first, and capable of being extended to carry 20,000 sub- 
scribers. It is interesting to note that in the tenders which 
are now being invited for the work in this station all 
nationalities can tender, and we should think that some 
English manufacturers might well take advantage of the 
fact. 

Electricity in Factories.—A now application of 
electricity as a motive power for workshop purposes is 
being planned at Sharpsburg, Philadelphia. The installa- 
tion is being fitted in a tube mill, in which tubing from 
Qin. to 24in. is to be made. The rolls in the mill are to 
be equipped with independent electric motors driven by 
powerful dynamos, these being contained in a roomy 
power-house, which has already been erected. This mill, 
when finished, will form one of the largest tubemaking 
mills in America, and will be the only one at present 
existing which is run entirely by electricity. 

Coast Lighting.—The new light which has recently 
been placed in the new lighthouse at Pendeen, on the 
north-west coast of Cornwall, was tried for the first time 
last week. The coast at this point has been the scene of 
numerous wrecks, and the light and the siren fog signal will 
be welcomed by navigators. The light gives four flashes 
in 15 seconds, and has an intensity of 57,000 c.p. Another 
new light was also inaugurated last Friday, this being in a 
bad portion of the Bristol Channel, and it forms part of a 
scheme for the better lighting of that portion of the coast. 
The light is similar to that in the Pendeen Lighthouse, and 
has the same intensity. 

The Armour Technical College.— We have received 
a copy of the prospectus for the coming session of the 
Armour Institute of Technology, Chicago. The volume is 
similar to those issued by our own technical schools, and 
the subjects taken are practically the same. There are 
conducted in the college five courses of instruction—viz., 
mechanical engineering, electrical engineering, civil engi- 
neering, architecture, and the course in science. "These 
include, broadly, the many technical and commercial sub- 
jects taken in our own institutions. The Armour Institute, 
of which an illustration is given, was founded in 1892 at 
Chicago by Mr. Philip D'Armour, of that city. 

Electric Railways for Heavy Trafic. — The 
German Society of Mechanical Engineers is, we learn, 
offering a premium of £60 and a gold medal for the 
design of the best system of high-speed electric 


This is the 


railways for heavy traffic. The conditions are for plans 
for a railway to connect two distant cities, upon which 
trains having a minimum seating capacity of 150 
passengers may be operated at not less than 124 miles 
per hour. The contest closes Oct. 6 next, but we shall be 
surprised if any workable scheme will be sent in. Inventors 
who might possibly make a design which would work as 
required, would hardly be tempted to prepare plans for the 
sake of £60 and a medal. 


A Hasty Spaniard. — That business gentlemen in 
England should, on using & telephone and finding they 
have been put on to the wrong number or switched off 
suddenly in the middle of a conversation, protest in a 
very vigorous fashion, is now a standard joke, but the 
anger exhibited does not usually go farther than words. 
The hasty temper of the Spanish race is proverbial, but 
one would not think that any man, however angry, would 
do deadly injury to the telephone instrument. This, 
however, is what occurred recently in Paris when a 
Spaniard, who bad been switched through by telephone 
from his hotel in Paris to a stranger instead of a friend, 
lost his temper and fired four shots into the instrument, 
entirely wrecking it. Naturally, he had to pay heavily for 
the repairs, and also to leave the hotel. 


The London and Brussels Telephone, — The 
scheme which has several times been mooted for con- 
necting Brussels and London by telephone seems at 
last to be on a fair way to becoming a fact. Thus it 
is stated that two proposals have been under considera- 
tion, one of which would involve the laying of a new 
cable across the North Sea. The other scheme proposes 
to use the Anglo-French line as far as the French coast, 
and from that point to use land lines to Brussels. This 
latter scheme seems to be the more practicable, and is 
said to be the one which will most likely be adopted. 
Either scheme would be costly, but the advantage to 
commercial men in both cities should quite justify the 
expense. The line is expected to be opened early next 
year, when the cost for a three-minute conversation is 
to be 2a. 6d., which would not be very dear, the present 
price for communication with Paris being 8s. for three 
minutes. 


The Institution of Civil Engineers.—The council 
have, we learn, in addition to the medals and prizes given 
for communications discussed at the meetings of the 
institution in the past session, made the following awards 
in respect of other papers dealt with in 1899-1900: A 
George Stephenson medal and a Telford premium to Mr. 
L. F. Vernon Harcourt ; Telford premiums to Mr. H. J. S. 
Heather, Mr. Walter Rosenhain, Mr. James Glover, Mr. 
A. B. Brady, Mr. R. C. Farrell, Mr. C. F. V. Jackson, and 
Mr. G. B. Walker. For studente' papers, the James Forrest 
medal and à Miller prize have been awarded to Mr. C. B. 
Fox the James Prescott Joule medal and a Miller prize to 
Mr. J. W. Smitb, and Miller prizes to Mr. B. Humphrey, 
Mr. H. E. O'Brien, Mr. H. E. Wimperis, and Mr. A. H. 
Morton. The council have nominated Mr. R. F. White- 
head to the Palmer scholarship at the University of 
Cambridge in succession to Mr. A. H. Kirby, who 
graduated last June. 


Sweden.— What is probably the largest transmission 
plant in Sweden was recently inaugurated between Zoarn- 
sweden and Domnarfoed. It bas been put down for the 
Stora Kopparbergs Bergslag Company, and consists of four 
generators, each of 1,200 h. p., which transmit untrans- 
formed electrical energy at a pressure of 7,000 volts 
through 12 cables, partly to the Domnarfoed Ironworks, 
situated at a distance of 2? miles from the generating 
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station, and partly to paper works belonging to the same 
company. At both centres of consumption the high- 
pressure current is transformed down to 520 volta by 
means of nine transformers of 350 kw. capacity each. The 
transmission lines are run overhead, about 204 tons of 
copper having been used for their construction. The 
generators are driven by water power, about 10,000 h.p. 
of the 18,000 h.p. at hand being available for electrical 
transmission, so that there remains still about 5,000 h.p. 
available for future extension. 

Electric Canal Haulage.— An installation of electric 
traction has been made by the Société de Traction Elec- 
trique sur Voies Navigables along a distance of about 47 
miles, from Béthune to L'Escaut. 'The boats to be drawn 
carry from 270 to 500 tons, and draw about 5ft. of water. 


The piece of canal fitted has six locks. The cost of steam 


traction or animal haulage is ‘427d. per kilometric ton; 
for electrical haulage this is reduced to ‘285d. The actual 
length of canal fitted for electricity is about 16 miles, and 
this is effected by two stations about 62 miles distant 
from each other and having installed a total power of 
400 h.p. Continuous current at 500 volts is produced by 
eight generators. Overhead wires are hung on posts about 
44 yards distant from each other at a height of 21jÍt. 
above the towpath. The tractive apparatus consists of 
about 30 electrical haulers, each weighing two tons and 
mounted upon four wheels, of which only two are driven. 
The length of the haulers is about 14ft., the breadth being 
about 43ft. The electric hauler can easily draw two 
300-ton barges at a speed of nearly two miles per hour. 

Loofah Storage Batteries —We notice in the 
Electrical World that Mr. W. Bowker, sen., of Waltham, 
Mass., has taken out a patent for a method of cheapening 
and simplifying the production of secondary battery plates 
by utilising a natural vegetable fibrous network, such as 
loofah or luffa, as the binding medium for the lead oxide 
or active material, into which the active material or lead 
oxide is placed in the form of a paste. The network is 
thoroughly filled with this paste, after which the battery 
cell or plates are formed through a long and continuous 
charging of electricity, say, for 100 hours, more or less, or 
until the paste and network form a solid mass. After this 
the plates are in a condition to store electricity. The 
advantages claimed are as follows: The plates are light in 
weight and may be manufactured cheaply. The liquid 
acid can percolate through them quicker and more freely 
than in the ordinary way. It is found by actual test that 
the loofah resists the action of the acids used in secondary 
or storage batteries. The question of conductivity is 
conveniently ignored by the author when stating the 
advantages of his construction. 

The Conductivity of Telegraph Cables.—There 
has been some question as to the reason why certain 
cables lose their conducting properties, and have, in 
some instances, to be replaced. Mr. Rheims has been 
endeavouring to find out the reason for this, and in 
consequence has submitted a paper on the subject to 
the Academie des Sciences. In this paper he states 
that when cables lose their electrical properties it is 
because they are always used for one kind of current 
only, either positive or negative. If used sometimes for 
. positive and sometimes for negative, they will, he states, 
preserve their conductive qualities indefinitely. He illus? 
trates this by an observation on an underground line 
between Paris and Dijon, the line having nine wires. 
Of these, wire No. 7 received alternately positive and 
negative currents. This line kept its conducting pro- 
perties, while the eight other wires, which were used 
with Morse and Hughes instruments and only received 


positive currente, had all lost more or less of their 
conductivity. The remedy for this loss was stated to be 
obvious—namely, that all currents sent in one direction 
should be positive, those in the contrary direction being 
negative, thus destroying the action of the first current by 
that of the second. 

A Heated Insulator.—Mr. A. Sinding Larsen, of 
Frederiksvaern, Norway, has protected a new form of high- 
voltage insulator designed with the object of getting over 
the condensation trouble. It is known that when very 
high voltages are used on overhead lines, it is not always 
possible to prevent a considerable amount of leakage which 
is due to the condensation of moisture on the surface of 
the porcelain or glass insulators. Mr. Larsen proposes to 
prevent this condensation by maintaining one portion of 
the insulator at a higher temperature than the air. This 
increase of temperature need be exceedingly small, and 
the autbor states that 1deg. C. is quite sufficient to prevent 
the moisture in the air condensing on one part of the 
insulator, as it will always choose the colder portion on 
which to be deposited. In order to obtain the heat at one 
portion of the insulator, a resistance coil is inserted into a 
cylindrical recess which is formed in the porcelain. "This 
resistance wire can either be supplied with a current by 
means of an independent circuit, or when the main current 
passing along the high-voltage conductors is alternating, the 
heating current can be obtained by a small local circuit 
energised by induction. Of course, the energy required 
is quite small, so that it hardly enters into consideration 
when a large amount of power is being transmitted. 

Proposed Pyrenees Railway.—Various schemes 
have been projected from time to time for bridging 
the Pyrenees by means of a railway, but hitherto without 
definite result, the consent of the authorities concerned 
not being forthcoming. However, we understand the 
well-known engineer, M. L. Rouviére, has taken up the 
attack. A scheme has been prepared by him which, it is 
understood, will probably find favour with the French 
Minister for Pablic Works. The route of the proposed 
railway is between Lerida on the Spanish side and the 
valley of Aran on the French side. Besides being the 
shortest, this route presents the least engineering difficulties. 
A tunnel 4,180 yards in length, with a station at either 
end, is included in the scheme. The necessary electrical 
energy for working the French section of the line could be 
obtained by utilising a series of waterfalls in the upper 
reaches of the Garonne, while the rapids of the Noguera- 
Ribsgazzana would furnish the requisite power on the 
Spanish side. In order to improve the prospects of the 
undertaking, provision would be made for supplying the 
surplus energy from these sources to chemical or other 
works in the surroundings. It is reported that a German 
firm have declared themselves prepared to examine into the 
scheme, with a view to giving it effect should the necessary 
sanction be forthcoming. 

Australian Tramways.—The use of electric tram- 
ways seems to be spreading to a very large extent in 
the various divisions of Australia. Thus, on July 11 
the Electric Tramways Bill was read a second time in 
the South Australian Parliament. In this Bill it was 
proposed to altogether abolish the antiquated system 
of horse traction and substitute the modern system of 
electricity. The powers were asked by the Westinghouse 
and Callender Companies, who had obtained the right to 
purchase 60 out of the 70 miles of tramways in Adelaide 
and its suburbs, The cost of purchase is estimated at 
£400,000, and the expenditure to be incurred also 
£400,000. This latter, however, did not include the 
conversion of the whole of the lines. At Sydney alse 
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the trams are being gradually converted from steam 
and horse traction to electricity, and a car-shed is being 
built which is to have a capacity for 120 electrical cars. 
Though not actually part of Australis, New Zealand is 
usually included in the Australasian Colonies, and it 
is interesting to note that in tbis large country also 
electricity is displacing other methods of traction for 
tramways. The Harbour Board engineer of Wellington 
has, we learn, been sent to America to decide as to the 
best system of electrical traction to be adopted on the 
Wellington tramways. The Auckland electrical tramways 
scheme is also shortly to be put in hand, and a very 
extensive system is contemplated. 


The London United Tramways.—The conversion 
of the extensive system of tramlines owned by the London 
United Tramway Company to electric traction is practically 
completed, and the generating works are also in such a 
state that the tramways could be run almost immediately. 
The whole matter, however, is hung up because the report 
of the commission appointed by the Board of Trade to con- 
sider the protective clauses which should be enjoined on 
the company for the benefit of the Kew Royal Observatory 
has not yet issued ite report. This committee was appointed 
in November last, and carried out, we believe, some very 
extensive experiments in the early part of the year. The 
composition of the committee, to which we referred at the 
time, was all that could be desired, in that it comprised the 
extremists of either side, ranging from Prof. Ayrton, who 
was inclined to accept nothing but an insulated return, to 
Mr. Parshall, who believes in insulating the Royal observa- 
tories by transporting them to uninhabited regions. We 
regret, therefore, tbat this collection of gentlemen, who 
have the matter at their fingers’ ends, have not been able 
to come to a prompt decision as to the case before them. 
In the meanwhile the tramway company has not cared to 
suspend work altogether, and has equipped the overhead 
line on the single trolley wire system, while the rails have 
been bonded for an earth return. We trust that when the 
tardy decision of the committee is at length given, no 
extensive alterations will be required in the work already 
done. 

The War Fand.—The gas and electrio lighting 
department of Leicester have, during the past 11 months, 
endeavoured to prove their loyalty to their country. In 
the first instance, many of the employés in this depart- 
ment were called out as reservists, and again, some of the 
electric lighting department joined the service contingent 
of the Electrical Engineers Volunteers which is now with 
Colonel Crompton in the Transvaal. They have also 
shown their patriotism in another way, and since December 
last the employé: have contributed amounts according to 
their station, and in the 42 weeks up to Sept. 21 last the 
large sum of £322. 48. 6d. has been raised in the depart- 
mont for the "Soldiers Fund." The object of the fund 
was to help support the wives and children of the local 
men who were called to the front, and £205 was, for this 
purpose, contributed to the Leicestershire Army Raser vists 
Fund. Thesum of 15 guineas has, however, been expended 
in other things—viz, the Leicester Regiment Shirt 
Fand, the Ambulance Equipment Fund, and the Yeomanry 
Hospital Fand. The war being now practically at an end, 
the committee have now decided to close the fund, leaving 
£101. 9s. 6d., which is to be voted on the conclusion of 
peace or the return of the troops. The engineer, Mr. 
Alfred Colson, who is also president of the fund, in the 
financial statement which we have before us expresses his 
personal gratification at the large sum raised, and thanke 
the men who contributed to the realisation of this good 
result, 


A New Automatic Cut-Out.—An article contributed 
by Mr. Hermann. Miiller to the Elektrotechnische Zeitschrift 
calls attention to the fact that in the ordinary type of 
maximum current cut-out, the hand lever is. so inter- 
connected with the circuit-making spring that the closing 
of the hand lever simultaneously effects the closing of the 
main circuit, the latter remaining closed so long as the 
lever handle is held in the closed position by electro- 
magnetic influence or otherwise. But this feature might 
be attended with undesirable consequences should the 
excess current, which in the first place caused the auto- 
matic opening of the circuit, be still extant at the moment 
of switching in. In order to remedy this defect, resort is 
had in practice to the provision of a supplementary hand 
switch, which must always be closed after the automatic 
cut-out has been readjusted. The arrangement, however, 
entails increased vigilance on the part of the attendant. 
The article in question then goes on to describe a form of 
automatic cut-out recently introduced by Messrs. Schuckert 
and Co, of Niirnberg, whereby the above-mentioned 
defect is remedied in a seemingly simple manner. In this 
cut-out, between the lever handle and the movable parts 
of the switch which close the circuit, is placed a spring 
detent, which is released automatically by the inflaence of 
the line current so soon as the current flowing through 
the switch reaches the prescribed maximum. Thereby the 
circuit-closing portions of the switch are also released, and 
assume the off position either in virtue of their own 
gravity or with the aid of a spring. The article describes 
the construction of the switch in detail, the text being 
supplemented by several diagrams and photographic 
reproductions. It will be remembered that Mr. L. 
Andrews, of Hastings, has designed a non-return and 
maximum cut-out which has the same properties. 


Telephones in the Philippines.—There is, we 
notice, in the Western Electrician au interesting account from 
its special correspondent in the Philippines of the difficulties 
met with in building telephone lines in the Philippine 
Islands. There is, we learn, a telephone service in Manila, 
but this was erected by the Spaniards, and is so inefficient 
that it merely serves to show the necessity for a better 
service. The system has, however, improved considerably 
since the American occupation, and some benefit is now to 
be derived from the line, The reason given for the bad 
state of the Manila telephone service is that the Spaniards 
have used such frail poles, and have generally secured the 
wires in a very insecure fashion. The American system is, 
however, about to be adopted in consequence of the great 
demand, and a good up-to-date service is to be installed. 
In the southern islands the state of things is much worse, 
the inhabitants never having seen telephones, except 
perhaps such ones as have been fitted by the American 
Army Signal Corps. In many places the natives are afraid 
of the lines, and are, in consequence, not very likely to 
damage them. Anything loose is, however, a special mark 
for the Filipino, and while in one instance the poles and 
wires were left alone, everything loose, such as a box of 
insulators, nails, screws, coils of wire, etc., was taken. The 
poles and fittings once in position are usually safe from the 
average native, the danger of destruction being from the 
insurgent Filipinos. The penalty the native has to expect 
for tampering with the wires is to be shot on sight by the 
line guards, and this prevents much damage. Occasional 
shocks, also, from the wires tend to make the natives fear 
the lines, and the insurgents also has this fear to some 
extent. This was shown by the fact that, when wishing to 
destroy some line, they chopped down the posts for about 
half a mile, but did not dare to touch the wire, which still 
worked without interruption. 
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Becquerel Rays.—The subject of Becquerel rays bas 
been much discussed recently, and Mr. Oscar M. Stewart 
has thought fit to bring up to date, in the Physical Review, 
a résumé of the matter given in that journal some two years 
ago. In the present résumé he speaks of the substances, in 
addition to uranium, which bave been found to emit these 
radiations. He goes on to deal with the fluorescence and 
phosphorescence of these rays, their relation to the con- 
ductivity of gases, the absorption of the rays, their chemical 
effecte, their secondary or induced activity, the thorium 
radiations, and the magnetic and electrostatic effects of the 
rays. The résumé is too long to describe with more detail, 
but the theories given concerning the origin of the 
Becquerel radiation are of great interest. Thus the author 
states that many theories have been suggested concerning 
them. Madame Curie first suggested that the energy may 
be due toa very penetrating radiation hitherto unknown, 
which could excite fluorescence in some substances, Sir 
William Orookes suggested to the British Association 
in 1898 that in some way the energy might. be obtained 
from the rapidly-moving air pirticles. — Messrs. Elster 
and Geitel took a salt of uranium into a deep mine, 
where it was protected by 2,785ft. of earth from external 
radiations, and the salt was still active. When kept 
in a high vacuum the radiations were still emitted, the 
energy thus not being due to a mechanical or chemical 
action of the air. The impact of X-rays or cathode rays 
was aleo found to produce no change in the radiation. 
Messrs. Elster and Geitel suggested that the energy may 
come from an unstable molecule gradually passing over 
into a stable state, this idea being also supported by 
Behrendeen. Until the discovery of the magnetic deflection 
of Becquerel rays, it was thought that they were X-rays 
of feebleinteneity. As the rays belonging to the deflectable 
group carry negative charges, they probably consist of small 
particles of matter, as matter and electrical charges are, as 
far as is known, inseparable. According to the theory used 
to explain the Zeeman effect, each molecule has revolving 
round it at a high speed one or more small satellites 
negatively charged. Measurements based on this theory 
have shown that the ratio of charge to the mass of a 
satellite is of the same order of magnitude as that obtained 
for the cathode ray particle or for the deflectablo 
Becquerel rays. In the molecular groupings of the radio- 
active elements they may, the author thinks, be conditions 
of instability such that some of these satellites could be 
lost from their molecules, and moving off at high speed 
become the deflectable Becquerel rays. The theory that 
Becquerel rays consist of extremely short ultra-violet rays 
is now almost abandoned, and it is believed that they, like 
the cathode rays, are negatively-charged particles of matter 
moving at extremely high velocity. Prof. J. J. Thomson 
has shown that tho ratio of charge to mass for the negatively- 
charged particles in gases at low pressures is a constant, 
and if this is true, it is the velocity which varies. The 
difference in penetration is then explained by a greater 
velocity for the Becquerel ray particle—the greater the 
velocity the higher being the value in the cathode rays. 


The Production of High Temperatures.—Tho 
paper read by Mr. E. D. Lange before the Paris meeting 
of the Iron and Steel Institute is of great interest to 
all engineers, although its particular applications deal 
with metallurgical operations. The author does not refer 
iu this instance to the electrical furnace as a means for 
producing extremely high temperatures, but to the system 
invented by Dr. Hans Goldschmidt. "This system, which 
is being experimented with largely at Essen, is not 
altogether new, and is based upon the heat of combination 
given off when aluminium is ignited in contact with certain 


metallic oxides. The author in his paper refers to the 
work which had been done previously on the same lines, 
particularly mentioning the work of Mr. R. A. Hadfield, 
who in 1895 succeeded in producing extremely pure iron 
by reducing ferrous oxide with aluminium. Dr. Gold- 
schmidt's experiments were made with the object of 
discovering a mode of controlling the violent reaction 
obtained by the heating of aluminium in contact with 
metallic oxides, and these brought to light the important 
fact that it was not necessary to heat the whole mass up 
to the requisite temperature for ignition, but that it 
sufficed to start ignition at any one time. When com- 
bustion once started the reaction proceeded steadily with 
more or less speed throughout the whole mass, thus 
generating within itself the whole of the heat required. 
In the case of the refractory oxides, it would have been 
a difficult matter to apply the requisite heat for ignition 
at any point had not Dr. Goldschmidt made the still more 
important discovery that, although certain oxides combined 
with aluminium at so low a temperature that they could 
be ignited with an ordinary match, yet they nevertheless, 
in their combustion, developed so much heat that if a amall 
quantity of these oxides was placed upon a mixture of 
refractory oxide and aluminium and ignited, a reaction was 
atarted in the same, which, thus originated, then proceeded 
automatically as before. The heat developed by the com- 
bustion of a mixture of alumina and iron is sufficient to 
atart the reaction between the aluminium and iron oxide 
mixture, and as this proceeds, more and more of the same 
is added until within a minute or two there is a cracible 
containing reduced iron covered by a thick coating of 
alumina slag. On pouring off the slag, the temperature 
of the underlying liquid iron can be tried by pouring 
it on to a mild-steel plate or along the side of a mild- 
steel bar, when the hot iron cuts its way through with 
ease. Pyrometer experiments have established the tem- 
perature reached in the operation at between 2,900deg. C. 
and 3,000deg. C., that is to say, 1,000deg. C. more than 
chat reached during the hottest period of the Bessemer 
blow. In the case of the reduction of chrome from its 
oxide by this method, the temperature of 3,000deg. C. is 
certainly reached—a temperature hitherto obtainable by 
the electrie arc alone. In the paper a system of welding 
together iron bars or rails was also described, in which the 
heat for the weld was obtained from the combustion of 
aluminium and iron oxide. It is estimated by Dr. Gold- 
schmidt that it is commercially economical to connect in 
this way the rails of a tramway system, and he maintains 
that the cost of upkeep will be considerably less with 
joints made in this way. It would, of course, considerably 
increase the conductivity at the joints, and perhaps do 
away with the bonding which is now absolutely necessary. 


Accumulator Traction.—In a contribution to the 
Centralblatt für Accumulatoren und Elementenkunde, Mr. 
Johannes Zacharias takes exception to certain statements 
which have appeared in the daily Press with regard to tho 
abandonment of accumulator cars on the Berlin tramways. 
He admits the high initial outlay and subsequent cost of 
working entailed by accumulator traction, and, further, 
that the system requires greater skill and technical know- 
ledge on the part of the staff than the former service of 
horse care, while the considerable dead weight represented 
by the accumulators is also undisputed. But these, he 
points out, are facts, which it requires no experiments to 
prove. The cost of a battery, its weight, etc., were fally 
known long before the introduction of the mixed system 
of working in Berlin. It was known exactly how heavy 
the battery would be, how often it would have to be 
recharged, and also that the battery would be capable of 
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accomplishing from 25,000 to 27,000 car miles before it 
became necessary to renew the bulk of the positive plates, 
while the negative plates might bave to be renewed 
earlier. The difficulties presented to the efficient work- 
ing of the system in winter are next dealt with, 
the inevitable loss of energy through the slipping 
of the driving wheels on ice-covered rails, and the 
increased consumption of energy entailed by more frequent 
stoppages, tending to untimely exhaustion of the battery, 
being pointed out. The latter faults, however, would not 
be serious in effect were it not for an apparent defect in 
the calculations for the overhead trolley system with which 
the accumulator cars work in conjunction, whereby in the 
event of a number of trolley cars coming to a standstill 
within a short distance of each other and then starting up 
together, there is so considerable a drop in the line voltage 
as to render liable a discharge from the accumulators into 
the line, whereby the battery is discharged instead of being 
charged. It is stated that drops of as much as 100 volts 
in the line preasure have been frequently observed, so that 
it was naturally impossible when these drops occurred to 
charge the accumulators during the journey of the car, 
and as no serviceable instruments bave been provided 
whereby the current and voltage might be observed, the 
conductor consequently has not known whether the battery 
was being charged or discharged, and it has happened that 
a battery instead of receiving a charge has discharged 
itself, acting meanwhile in the capacity of a buffer 
battery. Considerable variations in the line voltage 
have occurred, especially over the suburban stretches 
of the trolley-equipped track, and at outlying depóts, 
so that even after the return of the cars in the 
night it has been impossible to charge the accumu- 
lators These facts do not prove the uselessness of accumu- 
lators for traction purposes, but rather ths difficulties 
attending the correct initial calculation and apportionment 
of such an extensive system of conductors and feeders. 
The defects of the system have been leasened by adding 
now feeders at suitable pointe, but not entirely removed. 
In the author's opinion, a complete remedy will not be 
effected until buffer batteries have been provided at the 
extremities of the system, especially as considerable excess 
voltage has also been observed, varying up to 600 volts 


from the normal line pressure of 500 volis. As a practical. 


proof of the adaptability of accumulators for traction work, 
even over extensive systems of lines, the author instances 
the Hanover tramways, in which case, however, the 
problem has been tackled in quite another manner. Not 
only has Hanover adopted the accumulator system 
of traction with intelligence and care, but has also 
proceeded so far as to establish an accumulator factory 
of its own, where it manufactures its own plates. 
Mr. Zacharias's exposition of his case certainly tends to 
show that accumulator traction in conjunction with the 
overhead trolley syatem of working has not been accorded 
a fair trial in Berlin, and that the failure of the accumu- 
lator service of cara may have been due rather to tem- 
porary defects in the allied system than to inherent faults of 
its own. However, it is impossible to come to a definite 
conclusion in the absence of all the facts. 


Electric Light Provisional Orders.—The report 
of the Board of Trade respecting the applieations made to 
them for the past year has just been published. The report 
is dated June 22, and only contains information up till 
then. In it particulars are given as to how the Board of 
Trade has treated the various applications, and this will be 
found in full elsewhere in this issue. It must be remembered, 
however, thatafter the Board of Trade bas given its decision in 
any particular case that decision bas to beconfirmed by Parlia- 


ment. Asan example of this, we may quote the Maryle- 
bone order, which was recommended by the Board of Trade 
to be granted to the company known as the Marylebone 
Electric Supply Company, Limited. This order was not 
confirmed by Parliament. Interest centres round the 
reasons given in the report for the granting or refusal of 
certain provisional orders. It will be noted that where 
the local authority applies for an order, the Board of Trade 
has in every case granted the necessary powers to enable 
them to supply electric lighting, When, however, the 
application is made by a company, the result is by no 
means certain. Thus, amongst the applications made last 
year by companies, no less than nine provisional orders 
have either beon refused altogether or have had their area 
of supply considerably restricted because the company has 
not been able to obtain the consent of the local authority 
interested, or to prove to the Board of Trade that there 
are reasons why this consent should be dispensed with. 
We are pleased to note, however, that in four of the cases 
this consent of the local authority was done without. 
Amongst these four was the Marylebone order, which was 
not confirmed by Parliament. Still, by its decision in this 
case and the other three instances, the Board of Trade 
clearly shows that it will not allow a local authority to 
obstruct the introduction of electric lighting into their 
district unless there is a reasonable ground for the obstruc- 
tion. The most reasonable ground in these cases is the 
fact that the local authority themselves will undertake the 
work, and that they propose to obtain a provisional 
order. This was so in the case of Hebburn, which 
objected to be supplied by the County of Durham Electric 
Power Distribution Company. In one other case, where 
both a company and a local authority applied at the same 
time, the local authority naturally obtained the desired 
powers, Another reason for refusing the order was that 
given in the case of Southwold, where the order was not 
granted on the ground that the promoters failed to prove 
that they were financially capable of carrying out the 
work, This is a very reasonable ground for refusal, as 
the Board of Trade rightly condemns all trafficking in 
electric lighting orders. In one case the order failed 
because the promoters did not prove their compliance with 
the Electric Lighting Acts and also the rules of the Board 
of Trade. The Board of Trade also refused to grant an 
order to cover areas which were not contiguous. Thus in 
one case, where a company applied for the burghs of 
Bridge of Allan and Dunblane, because the consent of the 
local authority over an intermediate piece of land could 
not be obtained, the order was granted only for Danblane 
burgh. The same thing occurred in one other order. This 
seems to us to be somewhat unreasonable, as of late there 
has frequently been permission given to owners of pro- 
visional orders to erect their works outside their area, and 
to lead their mains from the stations through a district 
which is not served. If this is so, we fail to see why abso- 
lute continuity in areas should be a sine quá non in pro- 
visional orders if the two districts which are to be served are 
not widely separated, and are suitable for a joint supply. 
The session’s work resulte in 59 orders having been issued to 
local authorities and 39 orders to companies, out of a total 
number of 108 applications, 10 being refused. These figures 
show that there is good prospect for electrical manufacturers 
obtaining contracts for electric lighting plant in the near 
future. Amongst the other interesting items in the report 
is a tabular list of all the orders which have ever been 
granted, with notes as to whether they have been revoked - 
or repealed. We gather from those lists that two Irish 
orders—the Kilkenny and Waterford—were revoked in 
August last, because the Corporations of those towns had 


not proceeded to carry out the same. 


414 THE ELECTRICAL ENGINEER, OCTOBER 5, 1900. 


are of terra-cotta brick, and,.unlike the Port Dundas 
RESI e ner ee station, have all been erected at once to save any dela 


GLASGOW. when extensions are decided npon. As the buildings stand 
| accommodation is provided for some 15,000 h.p. It is 
ST. ANDREW'S Cross STATION. interesting to note in this connection that 1 b. p. is got for 


In addition to the Port Dundas station already described, | every 3:4 square feet occupied by the engine and' boiler 
the electrical necessities of Glasgow are met by the | house, while at Port Dundas station, which has a capacity 
Waterloo-street station and by the Kelvinside station; of more than double that of the station now under con- 
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' FIG. 14.— Ile vation of Pollokshaws Road Station— Glasgow Eléctricity Works. T 


the latter was acquired by the municipality from the | sideration, a horse-power is obtained for every 2:85 square 
Kelvinside Electricity Supply Company about a year ago. | feet of ground covered by engine and boiler houses, showing 
All these stations are situated on the north side of the | the economy of large stations where ground is costly. In 
River Clyde, and until recently no attempt was made to | some provincial towns we have observed that the space 
provide a supply of electricity on the south side, which | occupied by small works gives about 1 h.p. for every 
contains, in addition to a fairly large business area, several ! five to seven square feet of engine and boiler space. 
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FIG 15 —Cross-Section of Pollokthawe Road Statlon—Glasgow Electricity Works. 


important residential districts. To serve these, the St. Unlike the Port Dundas station, the St. Andrew's Cross 
Andrew’s Cross station was planned, and although officially | station ia situated alongside a railway siding instead of a 
opened on the same day as the Port Dandas station, it is | canal, and this fact has necessitated a different method of. 
as yet in an unfinished state. At the time of our visit 1 the fuel when it arrives at the works. From the 


some machinery had been installed, and the officials hoped | section (Fig. 15), it will be seen that the coal is stored in a 
to be able to supply current in about six weeks. large tank over the coal store. Running parallel to the 
The buildings, an elevation of which we give in Fig. 14, coal store for the entire length of the boiler-room is a 
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tunnel, seen on the extreme left; the railway wagons are 
shunted into that siding, an entire train at a time, and 
at the distant end each wagon, which holds from seven to 
ten tons, is raised by an elevator to the platform seen 


on the top of the coal-tank, where its contents are 


tipped into the tank at any convenient point; it is 
then run along rails to the other end of the boiler- 
house, where it is lowered on to the siding. By this 
means the coal is handled with scarcely any labour, and 
with greater speed than is possible by any other method. 
As at Port Dundas station, the portion marked coal store 
is used to hold a reserve of fuel. At the time of our visit 
the two elevators which are to raise and lower the wagons 
were up, nne They will be d'en: by electric 
motors. 18 conveyed from the coal-tank direct to the 
boiler furnaces by chutes, seen in the section (Fig. 15), and 
practically similar to that shown in the photograph (Fig. 5, 
p. 415) The boilers are in all respects duplicates of 
those already described at Port Dundas. The same may 
be applied to the steam-piping. 

The engine-room differs only slightly. There are at 
present two 400 b. p. Belliss and Morcom engines. They 
are three-corank compound, of the type now well known 
to our readers. These are coupled to Crompton bipolar 
dynamos, and the combination runs at 575 revolutions per 
minute. Also one Alley and MacLellan tandem compound 
single-acting engine of 200 h.p., coupled to one of Messrs. 
Mavor and Coulson’s dynamos; the latter has six poles, 
This set also runs at 375 revolutions per minute. Prepara- 
tions are being made to receive another unit, a duplicate of 
the above, while in course of erection is a Willans three- 
crank triple-expansion engine of 1,500 h.p. coupled to a 
Crompton 12-pole dynamo, a duplicate of the set already 
erected at Port Dundas. At the close of the Glasgow 
Exhibition next autumn two more 1, 500-h. p. units will 
be installed. These will consist of Willans engines, 
one coupled to à Crompton dynamo, and one to a British 
Schuckert Company's machine. These two units are 
first to be exhibited in the machinery section of the 
coming exhibition, and will supply a portion of the 
electrical energy reqaired by the exhibitors. The engine- 
room is spanned by a 25-ton overhead electric crane made 
by Messrs. Broadbent and Sons, Huddersfield. It is 
worked by a single motor, and all the motions are 
operated by leather belting running on fast and loose 
pulleys. On the extreme left of Fig. 14 will be seen the 
offices and staff rooms, beyond which are a smiths’ and s 
joiners’ ia germ d all repairs to be carried out on the 
premises. e switches and switch gear are practically a 
duplicate of the Port Dandas apparatus, aod no further 
description is necessary. 


THE TENDENCY OF MODERN DYNAMO DESIGN. 
BY WILLIAM ORAMP. 


Just as the modern cycle frame has, from a variety of 
forms almost innumerable, come down to the now 
practically universal diamond,“ so in the Paris Exhi- 
bition of this year there are distinct signs among the 
Continental makers of the weeding out and casting aside 
of certain well-known forms of dynamo, and almost universal 
adoption of a certain shape of frame for a certain output. 
{t is not altogether a matter for congratulation to the 
English draughtsman that some of the forms apparently 
considered as “weeds” by the foreign makers are 
essentially Englisb, and are still being produced largely 
by English firms. Of course, it is only fair to admit tbat 
the number of English exhibits is very small, and bence 
there is no possibility of comparison between the actual 
working of the English machine and its foreign rival ; still, 
in the matter of form, and, to some extent, of actual 
over-all dimensions and total weight, the signs of standardiea- 
tion are very apparent. The analogy to the development 
of the cycle frame holds good in the matter of weight, for 
in dynamo construction abroad it is now an all-important 
feature to reduce the weight of the frame as far as possible, 
since the cost of carriage is thereby so much lessened. 
Hence, by the beat makers, cast steel is almost universally 


used for the frames of all machines above about 5 kw., and 
in many cases cast steel is used for all sizes. The close 
agreement in over-all dimensions of machines by various 
makers is in some cases very marked. The following table, 
in which are given approximate dimensions of four machines 
of similar type, and nearly the same output and speed, by 
four different makers, and which were chosen quite at 
random, serve to show the general agreement in dimen- 
sions. The type of machine was similar to Fig. 1, but the 
height and width are taken over the slide rails. 


Machine. A B C D 
Output ...... 15 kw. 18 kw. 14 kw. 14 kw. 
Length 4ft. Oin. | 8ft.Oin. | 4ft. Gin. | 3ft. Din. 
Width .. 2fo. Gin. | Sft. Bin. 2ft. Thin. | 2ft. 


An. 10b 


The only great discrepancy ig in the length of the 
machines. This may be accounted for in many ways. For 
instance, the position of the pulley on the shaft—i.e., whether 
it overhangs the bearing or not—the length of the bearings 
and commutator, the arrangement of end connections, and 
clearance allowed between them and the oil catcher. Taking 
into consideration the difference in output, the width and 
height agree closely, and the weights are all about 1, 900lb. 

he similarity in dimensions will be found to be quite as 
clear in machines of larger output. For instance, in 50-kw. 
machines of the ''Schuckert" type, by four different makers, 
the length did not vary by more thau 4 per c«nt., and the 
likeness in other respects was quite as striking. 


Height .. 2. 10in. | 8b. Sin, | 3ft. lin. 


Fic. 1. 


Coming, lastly, to the question of “ form,” we will begin 
with direct-current machines, and consider the field magnets. 
Perhaps the first thing that strikes one in the Exhibition 
is the question, Where are all the familiar English bipolar 
machines 1" One looks in vain for the standard overtype, 
for, with the single exception of the Société Gramme, the 
bipolar as built by all or nearly all the leading English 
firms practically does not exist. The bipolars that are 
there (and they are not many) are generally of the form 
shown in Fig. 1. This form has all the advantages of the 
Manchester type, with few of its disadvantages. The coils 
are in the most advantageous position, the leakage is very 
small, and the machine is practically enclosed. Hence it 
may be found in the Exhibition in large numbers both us 
motor and dynamo. The next noticeable fact is the use of 
the four-pole machine for very small outputs. Doubtless 
this is partly due to the number of motors now built for 
400 volts. Still, in England one is accuatomed to find 
four-pole machines built for an output of over 10 kw. to 
15 kw., but in the Paris Exhibition the four-pole type is 
found in sizes as small as 2 kw., and as & motor even 
smaller. Indeed, it may be safely said that for almost all 
sizes the standard field frame is the circular shape, with 
inwardly projecting radial poles (Fig. 2). Sometimes, as 
in the case of the Schuckert, this is modified to a polygonal 
frame. A division, or partial division, of the frame at each 
pole (Fig. 3) is very common indeed, and no doubt effective 
in assisting in the best distribution of the flux. Special 
devices, however, for reducing sparking (auch as special 
pole-tips on one side of a pole) are almost entirely absent, 
and the only speciality of this kind is the laminated pole-tip 
with alternate long and short laminations (Fig. 4). As has 
been already said, the material for the field is almost 
always cast steel which gives the machines a very light 
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and neat look when placed beside a cast-iron frame for the 
same output. 

Next, as to the question of armatures. With all the 


leading firms, both English and foreign, the ring armature 
is a thing of the past, except for very special uses, such as 
some tramway generators, where the modified Ayrtor- 
Perry multipolar winding is used. Yet there are two 
notable exceptions in this way. The Société Gramme and 
L’Eclairage Electrique have a great number of ring armature 
machines, and the latter firm build them up to 1,000 kw. 
The representative of the first-named company at the 
Exhibition did not express to the writer any conviction 
that their machines would undergo any alteration in the 
near future, but the representative of L'Eclairage Elec- 
trique said, We are now beginning to build more drums." 
It might, therefore, be fairly argued that the majority of 


Fic. 2. 


Fic. 3. 


makers are distinctly against ring armatures. Reasons are 
fairly obvious. Higher densities, due to shallower stamp- 
ings, cause greater iron losses, whilst often in bipolars, and 
always in multipolars, the length of copper required for 
armature winding is greater, hence greater copper loss in 
the armature and greater expense. Neither are mechanical 
reasons wanting for the universal adoption of the drum 
armature, for the question of shape of spider is more easily 
Te 5 solved in the case of a drum than in that 
of a ring. 
The Ton of winding that is the favourite abroad is 
undoubtedly the cylinder winding. This almost follows 
from tbe adoption of the multipolar machine, for this 
method of winding for machines with fonr or more poles 
gives a compact and oasily arranged set of end connections 
with economy in copper. It is possible, however, that it 
makes the overall length of the machine rather greater 
than evolute end connectors Still, the contrast between 
the amount of copper required for ring winding and that 
required for drum winding becomes all the more pro- 
nounced with multipolar machines, and this is another 
strong reawon for the disappearance of the ring armature. 


CZ 


Fie, 4. 


Another point which is worthy of remark is the varying 
length of gap allowed by various makers. The fact that 
the sparkleasness of a machino depends to a large extent on 
the product of the density in the gap x length of gap 
seems to induce not a few makers to increase the clearance 
in their machines, though one would have thought that tho 
advent of cast steel would have made the alternative of 
increasing the gap-density more natural and quite sufficient. 
Of the forms of staxpings that are being used, the 
“toothed” and “slotted” are very much to the front— 
indeed, for all sizes of machines abroad they are the rule, 
and the smooth core is quite an exception. The shape of 
tooth is for all larger machines almost invariably like that 
sketched in Fig. 5, with an insulating strip driven in at the 
ss shown. 

eaving, now, the direct-current machine and coming to 
the question of alternators, we find what is genorally known 
as the “ iron-type" alternator absolutely universal. There 


does not seem to be throughout the whole of the Exhibition 
one single instance of an alternator of the “copper type.” 
By copper type, of course, is meant that type of alter- 
nator in which the armature contains no iron, such as the 
disc machines of Siemens, Ferranti, and Mordey. Of course, 
one must again remember that the English exhibits are 
comparatively few; still here isa common form of English 
machine which is regarded with so little favour by foreign 
firms that not one of its class is to be seen. This may be 
due to several good reasons: firstly, most of the large 
alternators shown are three-phase, and the disc machine 
does not lend itself well to polyphase winding ; secondly, it 
is doubtful whether the copper-type machine is so good 
mechanically as the iron-type machine ; thirdly, machines 
with a certain amount of iron in their armatures are 
more easy to parallel than those without iron. The 
form of these iron machines varies but little. They are 
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Fig. 5. 


all of the fly wheel type, and in nearly all cases it is the field 
that revolves. This, of course, obviates high-tension sliding 
contacts, and is good from that point of view. A form of 
machine, however, which is coming apparently fast to the 
front is the umbrella type—t.c., the machine which has the 
revolving field magnets outside the armature, but project- 
ing radially inwards from the extended flywheel rim. The 
advantages of this form of wheel are that the centrifugal 
force of the field tends to bed the pole down to the rim 
and to keep the winding well back from the armature, 
instead of throwing the whole strain on a couple of bolt- 
heads and tending to throw the field winding towards the 
armature face. The disadvantage is that the wheel is 
almost bound to run “ cat-necked —i.e, with a supporting 
bearing on one side only—for the second bearing is 
awkward to arrange in the centre of the armature frame. 
With regard to alternator details, the shape of pole-face 
is universally rectangular, but the thickness varies from 
gin. up to 3in. (Kolben). The form of the pole itself is usually 
rectangular, though sometimes round. The winding is 
almost always a flat copper strip wound on edge, and hence 
it follows that if the pole is rectangular the strip must stand 
some distance over the end (as shown in Fig. 6), and this is 
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Fia. 6. 


frequently seen. The Oerlikon Company, for instance, 
wind their fields in this way. It seems a most uneconomical 
arrangement, though possibly it secures rather better 
magnetic distribution. Surely the better form is the 
elliptical pole with 1ectangular face (as shown dotted in 
Fig. 6), for it is obvious that with the same amount of steel 
in the pole iteelf the length of copper will be less and 
quite as easy to wind. 

Laminated pole-faces are fairly usual, though not 
universal, and in some sm«ller machines the field magnets 
are laminated throughou:—i e., the magnet will be 
built up of a number of star-shaped plates, the pointe of 
the star forming the poles of the alternator. The 
armatures of alternators abroad show signs of standardisa- 
tion. They are nearly always coil windings, lying in large 
and deep slote, which are sometimes arranged so that the 
coil may be wound on a former and slipped into place, and 
sometimes so that it can only be wound in position. The 
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first of these two methods may be used with a tooth of 
the shape of that shown in Fig. 5, where it will be seen 
that the projecting part of the tooth is just equal to the 
slot insulation, A. Both methods of winding are, however, 
5 and not infrequently both are used by the same 


There are certain differences in the schemes of winding 
adopted by different firms. Some prefer windings which 
may be divided and packed in segments, whilst others 
arrange their stampings so that they overlap. The latter 
arrangement seems to have the effect of making the machine 
run more silently, and it ‘must be said that throughout the 
Exhibition these large iron alternators do run with very 
little hum. 

Most of the better-known firms are building inductors 
for 5 such as very high speeds, but they do 
not s y support or recommend them. The fact is 
that there is à general feeling throughout the Exhibition 
that plants of 1,000 h p. or 1,500 h.p. are best running at 
a speed of about 90 to 100 revolutions per minute, and 
there are few serious attempts made to construct plants of 
the combined high-speed order, such as those at Bristol 
9 - Willans), Sheffield (Raworth - Mordey), or 

lymouth (Ferranti). Whether they are right in this or 


not time will show, for the battle of the high v. low speed. 


engine is not finished yet. Still, it is necessary to keep a 
sharp look out as to what are the tendencies abroad, for it 
is not pleasant to recollect that in at least two large central 
stations in England, where up to the present English 
machines have been used, a Swiss firm have the order for 
extensions of plant. 


HIGH-SPEED RECIPROCATING ERIK RS. 
BY ALLAN COATS, B.SC, 


The study of high-speed engines is a fascinating one, and 
the N of difference between them and their slow- speed 
brethren are many and interesting. The history of the 
introduction of high-speed engines is analogous in many 

ints to that of the safety bicycle. In the case of the 

icycle the “ safety ” was introduced because people con- 
sidered that being flung on the ground several times a year 
from a height of, say, 5ft. and at the rate of 10 miles an 
hour was monotonous ; the machine itself was regarded as 
slower, uglier, and inferior in every way. In the case of the 
high-speed engine it was introduced on account of the 
necessity in confined spaces of driving dynamos direct, and 
was, as a rule, only employed where a slow-speed one could 
not be used. High-speed engines were decried on all sides 
as steam-eaters, and liable to breakdown, till the genius 
of one Peter William Willans placed them on their true 
basis, and proved conclusively that high rotating speed was 
one of the chief elements of economy. It is not to be 
wondered at that the early high-speed engines were liable 
to breakdown ; the conditions were so novel, and the effects 
of inertia and reversal of stress hardly received the amount 
of attention they require, but there is no reason to doubt 
that the high-speed engine of to-day is secend to none in 
economy, freedom from wear, and reliability. It is not sur- 
prising that this engine is more and more coming into use, not 
only for electric purposes, but for mill driving as well. To 
take a common instance from mill practice, we have a slow- 
running engine with large flywheel sometimes measuring 
55Ít. in diameter driving smaller pulleys in the rope-race. 
Would it not be much better to have the driving and driven 
pulleys about the same size and speed up the ongine ? Or, 
to carry the principle still further, we might do away with 
the large duela house, make the rope-race the engine-house, 
and have a separate high-speed engine for each main shaft. 
In this case it would be impossible for all the engines to 
break down at once, and even supposing one engine 

ave way, all that would be required would be to 
fave spare pulleys on each shaft, and connect to the 
shaft above or below, or possibly both. There are 
a great many points of difference in the manufacture 
of the two types. For instance, in lining up, a alow- 
speed engine might be a good deal out and one never 
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know it, but the same amount would be fatal to the high- 
speed one; it must be practically dead in line. The reason 
for this is that any want of alignment sets the reciprocating 
parts vibrating sideways, and as all these inertia effecta 
Increase as the equare of the revolutions, the strains are 
100 times ipd at 10 revolutions per second than those 
at one revolution per second, and the result is a side knock 
on the connecting rod that no system of lubrication can 
prevent. In order to assist the engine to take up its proper 
aligument when working, it is almost necessary to have 
floating packing, or very deep packing for the piston rods, 
especially if the engine is of any considerable size. These 
causes even affect the shaft journal If it is not quite 
round, power is lost in lifting crankshaft flywheel every 
revolution. In two-crank and single-crank engines it is 
advisable to balance the whole of the connecting rod and 
cross-head with, of course, the crank webs. This produces 
a greater horizontal vibration, but the total vibration is 
very much reduced. 
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I should like now to direct your attention to some 
matters of detail, and, firstly, I wish to make a few remarks 
on piston packings. I have recently designed an engine 
which was extremely favourable for the observing of 
piston packings (Fig. 1) The space above the high- 
pressure piston in this case acted as a steam buffer, and 
was only connected to the live steam by a small non-return 
valve, which kept up the supply. The engine was some- 
times worked with the top cover off, a small cover being 
temporarily put over the valve chest. In this piston, not 
only could the exact amount of leaksge be observed by 
means of the indicator card, but as there were holes bored 
in the junk ring it was possible to.see whether the steam 
was escaping past the vertical face or past the horizontal 
faces of the rings by putting on the cover on valve chest, 
and running the engine double-acting without the steam 
buffer; if the steam escaped up the sides of the piston it 
was passing the vertical face, if it came through the holes 
in the junk rings it was passing the horizontal faces. 
The rings used were Willans type — i. e., an inside 
spring ring and two outside ones. Now, even at very 
moderate pressures, say 20lb. to 30lb., steam escaped 
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freely through the junk ring holes, even though the 
rings had been bedded down and were a nice pushing fit 
in the pistous; these holes were afterwards p ngged up. 
This proved that steam finds ite way pretty easily to the 
back of most piston rings. | 

e of Piston—Again, it was observed that the 
piston, which was fairly tight before the engine started— 
ie, with steam on and engine at dead centres—leaked 
very badly after starting, and that even when stopped and 
brought to the dead centre and steam turned on again, the 
leakage of steam was enormous, as could be seen by 
opening the indicator and lubricator cocks.  Suspecting 
that the rings were being forced from the face of the 
cylinder by water and oil, I caused a small piece of flat 
brass to be inserted in the joint of the inner spring ring, 
and this kept it from collapsing. The result was marvelloue, 
as may be seen from the indicator cards (Figs. 2 and 3) taken 
immediately before and after. This changed the loss from 


— 
Fia: 2.—Indicator Diagram taken Before Strengthening the Piston Ring Springs 


the buffer from about 10 h. p. to rather under 1 h.p. It 
might be objected that the spri 2g ring was much too weak, 
but ite proportions were based on Willans's practice, and 
besides, the cylinder and springs assumed a very fine 
mu after a few days’ running. The patentee of a well- 

nown form of piston rings, on being shown the cylinder 
and rings, expressed surprise that there should be any 
leakage. Whether or not the spring was too weak, even 
had it been stronger, through time it would have expanded 
to the strength it then had. The probable course of 
events is that the piston rings are first forced from the 
cylinder face by the film of water; steam then rushes in 
between the faces and forces the rings in. The piston rod 
packing rings in this engine were also of the Willans type, 
consisting of two inner rings of white metal and an outer 
spring one of phosphor bronze. In order to give the neces- 
sary elasticity to the white metal rings, the outer edgos 
were cut half-way through at several points. This 
packing was steam packed, and gave no trouble from 
leakage. Solid packing rings are extensively used, and in 
cases like the Raworth engine, where the cylinder is bound 
to expand equally in all directions, are almost sure to give 
satisfaction. The difficulty is to know exactly what diameter 
to make them, so as not to seize on the one hand and not 
to let steam pass on the other. Our American cousins make 
pistol valve rings solid up to at least 121in. diameter, and 


Fic. 8.—Indicator Diagram taken After this Alteration, 


it is unlikely that their valve seats remain truly cylindrlcal. 
In order to try and get & piston valve which would be 
tight, and yet not liable to seize, the piston valve in this 
engine was made with three grooves about fin. wide, and 
special white metal was run into them and turned down to 
a nice working fit, the idea being that the white motal 
would expand more than the iron and wear itself down to 
the correct diameter. This idea was an afterthought, and, 
unfortunately, there was not enough metal in the valve to 
allow of the white metal being sunk more than an eighth 
part into the cast iron. The result was that, although the 
rings wore without seizing to their correct diameter, the 
centre one persistently cracked, although the other two 
remained all right. The white metal scored more readily 
than cast iron would have done; but, on the other hand, 
it left the cylinder faces like mirrors, White metal, 
however, is very easily chipped in passing over port edges, 


and it would not be advisable to use it unless there were 
guide bars across the port. 

Port Design.—The correct design of porte becomes more 
important in high-speed engines, and when we remember 
that a cylinder is very often filled and emptied in one-tenth 
a apt it is conceivable that the ports may exercise some 
influence in the economic result. To secure the best 
results, it is necessary that the ports should be straight. 
It is difficult to exactly determine the loss due to bends, 
but if we take the simiiar case of the Row tube, used 
as a condenser, we find that more than twice the 
amount of steam will be condensed in exactly the same 
tube after it has been indented. In the same way, 
in the S ports so common in engines, we have 
steam at a high temperature and velocity violently 
thrown against surfaces which immediately before had 
been as violently swept by comparatively cold steam. 
Then, again, no attempt is ever made to reduce the velocity 
of the steam as it enters the cylinder. The result is that 
steam enters the cylinder at the full velocity of the ports, 
causing severe currente to be set ap and assisting initial 
condensation. I am sure it would help greatly if ports 
wero belled at the mouth, both vertically and horizontally, 
and thus reducing the velocity of the incoming steam and 
assisting the outgoing steam to acquire the necessary 
velocity. Port losses are -— always put down to port 
friction ; but this is not so, as the heat generated by the 
friction is equivalent to the work done on account of the 
friction and would tend to dry the steam, and thus help 
the efficiency of the engine, were it not for the second and 
more serious source of loss caused by the iron storing up 
this heat and giving it out again to the exhaust. Any 
increase of clearance caused by widening the port mouth 
is quite negligible, as large clearances in high-speed engines 
are fortunately much less harmful than in low-speed ones. 
This and the striking reduction in initial condensation are 
both due to the same fact—namely, that the transference 
of heat from the steam to the cylinder walls is a time 
function—so that if we run our engine four times as fast 
we get the same amount of water condensed, but get four 
times the power—i.e, our condensation per horse-power is 
a quarter of what it was. Another thing against long and 
tortuous ports is that the drainage is never so good. This 
is especially so in high-speed engines, as the time per stroke 
is 80 short that there is a tendency for part of the outgoing 
water meeting the incoming steam and being carried back 
into the cylinder. The effects of water in the cylinder 
hardly need emphasising, but in high-speed work it is 
rear important, because, although heat takes an 
appreciable time to go out and in from iron, on water it 
acta practically instantaneously, so that high speed does not 
effect any economy so far as water in the cylinder is 
concerned. It is, therefore, very important that the 
drainage should be as perfect as possible. The principal 
difference in the design of high-speed engines is in the 
precautions taken to prevent knock and the care bestowed 
on lubrication. 

Single v. Double Acting.—High-speed age naturally 
divide themselves into two classes—single and double 
acting. Double-acting engines are more liable to heat 
losses than single-acting. In nearly every case one or 
both of the steam ports has an S bend. "The drainage is 
also very much inferior. Against these disadvantages it 
had the advantage of getting twice the power out of the 
same size of engine for the same speed. The turning 
moment in two-crank engines is not any better than single- 
acting engines, but in the three crank engines there is an 
advantage on the side of double-acting. 

Lubrication.— The system of lubrication in the two classes 
is entirely different. The double-acting engine relies on a 
cushion of oil to keep the parts lubricated, the single-acting 
on & copious supply of oil and water splashing over all the 
parts. The forced lubrication is more complicated and liable 
to break down—in fact, the greatest row I ever heard an 
engine make in my life was a Belliss in which the forced 
lubrication had broken down. It was quite impossible to 
hear oneself speaking anywhere near it. The oil used for 
forced lubrication after a time gets thick, and it is quite a 
common t for the pressure of oil to fall 101b, in a day; 
if this were allowed to continue, the lubrication would, of 
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course, fail. On this account oil filters or oil tanks are 
usually fitted, but, nevertheless, it is well to keep an eye 
on the pressure gauge occasionally. The oil has also a 
tendency to heat, both from heat transmitted from the 
cylinders and on account of the friction of the parts. If we 
take a 100-h.p. engine, as a rule about 8 h. p. will be lost 
in friction, of which 60 per cent , according to reliable trials, 
is lost, apart from piston, piston rod, and valve—i.c,, 
about 4 75 h.p.—and this equals 205 heat units per minute 
given to the oil. This-makes it necessary to have a system 
of cooling pipes in the bed or oil tank in large engines. 
Forced lubrication engines have to be made very accurately, 
or it becomes difficult t9 keep sufficient oil to prevent 
knock. On the other hand, if the oil is properly cooled, it 
is a opa at just the point it is wanted to keep the 
journals cool. Sea-going engineers have already found out 
the danger of pouring water on the outside of a hot bearing, 
as this tends to shrink the outeide and cause still worse 
firing. Splash lubrication has none of the disadvantages 
mentioned. It is impossible for the system to break down. 
The oil may be allowed to becomo very thick without mate- 
rially affecting the lubrication, especially as the heat soon 
thins it, and the water prevents the bearings from becoming 
too warm. If air is allowed free access at top and bottom 
of the frame, a t amount of heat can be readily taken 
away. For single-acting engines this system works splen- 
didly, but it is not suitable for double-acting ones, The 
penetrative power of oil in splash lubrication is remarkable. 
I have frequently seen it come up past the air buffer and 
out at the air buffer gland. 

Steam v. Air Buffers.—Single-acting engines may be 
divided into steam buffers and air buffers. Air buffers are 
designed to absorb the momentum of the reciprocating 
parte, and keep the connecting rod bush always ia contact 
with the crank pin. Esch air buffer is designed for a 
certain speed, and if that speed be greatly exceeded the 
buffer is not strong enough and a knock commences. 
Again, as the lowest pressure cannot be any lower than the 
pur arde and as the pressure rises very rapidly at the 
end of the stroke if the pressure is carried at all high, it 
becomes necessary to make the air buffer fairly large in 
diameter in order to get sufficient pressure at the middle 
of the curve. Air is also very much more difficult to pack 
than steam, and any leakage means an absolute loss of 
pdt In an air buffer the piston or cross-head is vibrated 

rom side to side on account of the connecting rod being in 

constant thrust. "This action tends to wear tho buffer oval, 
and there are few singlo-acting engines which do not suffer 
considerable loss after some sever or eight years’ wear from 
this cause. Willans made some experiments to determine 
the effect of water and steam in the buffer of his engine, 
and found that in each case there was à loss of power as 
compared with air, but the conditions are very much against 
the use of steam in the Willans engine, for there we have 
a large surface splashed by water and oil, so that the loss 
of heat must have been excessive. Steam buffers removed 
from the influence of the crank chamber do not show this 
loss, but on account of Willans's trials the belief is very 
general that a steam buffer necessarily means loss of power. 
As this is rather an interesting point, I should like to make 
it clear that, apart from radiation, a steam buffer is as free 
from loss as an air one. In this connection I would draw 
attention to the diagrams from Peache's steam buffer. This 
buffer is between the high and low pressure pistons, and 
the very slight loss may be easily accounted for by the 
pistons not being absolutely tight. 

The theory put forward to explain the so-called loss in 
the steam buffer is that heat is absorbed by the buffer walls 
on the up stroke, and is not given out at the same point 
on the down stroke—in other words, it lags behind. Now, 
if you grant what I think are two self-evident statements, 
I think I can prove my point. These are : (1) that if heat 
lage behind in coming out of the cylinder walls, it also lags 
behind in going in; (2) that there is one point in the stroke 
of the engine at which the.steam and buffer walls are at 
exactly the same temperature. To prove the second state- 
ment, it is only necessary to ‘draw approximate curves for 
the temperatures of the cylinder walls and the steam respec- 
tively. Let DBE (Fig. ue resent tho temperatures of the 
cylinder walls, and ABC those of the enclosed steam— 


i. e., at the top of the stroke the temperature of the steam 
is higher than that of the walls, and at the bottom of the 
stroke lower. As these two curves are perfectly regular, 
it follows that they cross at some intermediate point, 
B—ie, a point at which the steam and cylinder 
walls are at exactly the same temperature. If now we 
draw F B G (Fig. 5), a curve to represent the pressures 
due to compression of an air buffer, and H BK, the 
pressures due to compression in an ideal steam buffer in 
which at every point of the stroke the temperature of the 
steam and cylinder walls coincided, the point B in the 
previous figure is the only point on this ideal curve. 
Starting from this point, then, on the up stroke, and 
allowing for the lagging behind of the transference of 
heat, the steam is being compressed and therefore heated ; 
if it did not lose any of its heat to the cylinder walls, it 
would follow the air curve, F BG; on the other hand, if it 
immediately parted with enough of its heat to raise the 
cylinder walls to its own temperature, it would follow the 
ideal buffer line, H B K. e real action is between 
these two forming the enclosed loop on account of the 
steam being at a higher temperature all the time, and, 
therefore, losing heat. "This loop indicates power lost, but 
on the other side of B the temperature of the cylinder 
walls is continually higher than that of the steam, and a 
similar loop is formed, the one loop cancels the other, the 
net result being the same as the air buffer. In actual 
engines there is always enough radiation and leakage to 
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prevent thereturn line of the indicatorcard from ever crossing 
the initial line. This radiation in buffers, removed from the 
influence of the crank chamber, goes either to the 
atmosphere, in which case it takes the place of the usual 
radiation from the working steam and tends to keep that 
steam dry, or it is conducted down the cylinder walls aud 
keeps them dry. In Fig. 1 any steam passing the buffer 
goes into the high-pressure cylinder, and is not altogether 
lost. It will always be found, too, that on opening the air- 
cock of an air buffer that a little steam escapes, showing 
that the air is very moist. From sheer habit engineers are 
accustomed to blow through an indicator when indicating 
an air boffer, thereby filling the buffer with dry air and 
getting a good card, but a card taken without this unneces- 
sary precaution nearly always shows a loop. 


(To be continued, ) 


THE ELECTRICAL COMPANY’S NEW SHOWROOMS. 


The Electrical Company, Limited, have for many years 
carried on an extensive business as suppliers of electrical 
plant and fittings at 122, Charing Cross-road. Owing to 
the increase in their business in both of the departments— 
i.e, that devoted to are lamps, incandescent lamps, motors, 
dynamos, etc., and that which undortakes the supply of 
electroliers and fittings generally—:he company has been 
obliged to extend their accommodation, and have moved 
their fittings department to 162, Shaftesbury-avenue. 
The removal of this department, of course, enables them 
to devote much more space at Charing Cross-road to heavy 
goods, and we gather that this space was urgently needed. 

The new showrooms at Shaftesbury-avenue have been 
arranged and equipped by the joint managers of the 
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fittings department. As the building is a new one, and 

p company a to take the ground and the first floor 
while it was in course of construction, they have had 
an exceptional advantage in getting the internal arrange- 
ments made to their own designs. They are to be highly 
complimented on the result, and we believe that our con- 
gratulations will be accompanied by ly increased 
returns to the company, owing to the fact that the show- 
rooms as now equipped possess exceptional facilities for 
the display of electri light fittings. The great idea of 


their arrangement is that it is not advisable to attempt to 
display the fittings of various classes in the same room. 
Neither is it advisable to show electroliers which are to be 
used in an ordinary-sized room in a large showroom, which 
dwarfs their general appearance. Another disadvantage 
of a large showroom is that the wall space is limited, and 
hence it becomes necessary, in order to show a large number 
of- typical wall brackets, that they should be very much 


. erowded on the same. In this way it is not easy to obtain 


the lighting effect of an individnal fitting. All these 


objections have been avoided by dividing the space 
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A Dining - Room Pendant. 


available into a series of moderate-sized rooms, and 
confining the ug in each room to distinctive classes. 
In consequence of the inoreased wall space the individual 
fittings are not unduly crowded, and by a series of 
wall pluga and plug blocks any individual fitting 
can be lighted alone, so that its effect in à moderate- 
sized room can be readily seen. The first result 
is to greatly enhance the appearance of the fittings, 
while at the same time customers are more easil 

enabled to make a selection. A long corridor wi 


AER 
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handsomely "ps curtains runs along the full length of 
the floor, and the small showrooms open out from this. 
Entering the showroom, the first division is devoted to 
statuary and to handsome onyx pedestals, on which 
this statuary can be well displayed. The goods shown 
here are mostly of large size, as small statuary and 

roups in brass are displayed in one of the other showrooms. 

he private office is a large one, and is lighted from 
one end. Dark blinds for the windows of the room enable 
the daylight to be excluded, and the room offers every facility 
for displaying a number of fittings which are designed for use 
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conjointly. Thus, when we inspected it, there was over a The next department to be inspected is a showroom 
largo table in the middle of the room a dining-room elec- | devoted to oxidised silver fittings, which are especially 
trolier of planished steel, while four single-light pendants ! suitable for use in halls, dining-rooms, librarles, ete. 
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pen TET. 
A Group of Typical Fittings seen in the Electrical Company's Showrooms. 
of similar design were grouped symmetrically round it. | Illustrations of some of these designs sre incorporated 


Oa the walls were displayed brackets, also designed to | with this article, but, of course, it is impossible to repro- 
harmonise, and the whole gave a good idea of the adapt- | duce the N Bas ie on some of these oxidised- 
er de 


ability of this planished ironwork for dining-room lighting. | silver surfaces, A velopment of this method of 
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finishing is the reproduction of the surface found on old 

armour, which oan be varied to suit the taste of the 
purchaser through a range of shades from dark to light. 
The designs of the wall brackets in this department are 
novel, and are worthy of a special visit. | 

The next showroom up the corridor is much longer 
than its predecessor, and in it are displayed a large 
series of dining-room pendants and their shades, of all 
imaginable colours, shapes, and sizes. As they are 
arranged to be adjustable for height, they can be tried 
individually by having only the one pendant drawn down 
lighted, while the rest are raised out of the line of vision. 

e silk shades on view give a very good idea of the 
latest in this class of work, while the shapes of the 
supporting electroliers are extremely graceful. On lon 
benches at the sides of this showroom are display 
bronze and other figures of comparatively small size. 
Some of the real bronzes on view are exceptionally hand- 
some, and while they are reasonable in price for the work 
on them, they form a ready means of increasing the cost 
per lamp of an electric light installation. Just outside in 
the corridor we noticed some wonderfully handsome onyx 
pedestals used to support these bronze figures. 

The wrought-iron fittings and also the steel fittings of the 
armour-finished type are displayed in a large room next to 
the one previously referred to. Here, again, the Electrical 
Company, Limited, have on view a number of unique 
designs, and we were particularly struck with some which 
have been got out for some Freemasons’ habitations. They 
were prepared to meet the views of a well-known architect, 
who required for the habitation in question an extensive 
range of wall brackets and many light electroliers. All 

ods of hammered ironwork are represented in the 
showroom, and the blackened work is especially suitable in 
many cases where the oxidised silver would be somewhat 
too light. 

The showroom devoted to French types of electroliers, 
including the various Louis styles and also fittings of the 
Empire type, is well filled. Those who are only willing to 
recognise the orthodox would here find what they required, 
and would also, we presume, have objections to raise to 
certain of the goods displayed as being more beautiful 
than they are correct in style. The agoing offect repro- 
duced on some of these is to the philistine objectionable, and 
hence the Electrical Company, Limited, have accommodated 
themselves in certain cases to the public taste. In the last 
showroom, which is larger than the rest owing to the fact 
that it runs the full breadth of the building without the 
breadth of the corridor being taken oft, as is the case in the 
other showrooms, is devoted to the brass fittings of modern 
types. It is distinctly a commercial room, where the 
customers who prefer new forms to old can select at will 
from a great variety of electroliers, wall brackete, and 
pendants. We were particularly struck in this room 
with the great variety of glass shades which the company 
has collected, and which, we were informed, it can supply 
without delay. The harmonising of the shade and fittings 
is most essential for the good effect in the lighting of 
rooms, and in this we think the firm is to be highly 
congratulated. In all this kind of work it is the individual 
attention which makes the business successful, and we truet 
that the attention given to the equipment of these show- 
rooms will be amply repaid by business done. We may add 
that while the Electrical Company, Limited, only supply to 
wholesale firme, they are pleased for these firms to bring 
their clients to these showrooms to make selections. 


— . T 
SPEED ON THE LONDON UNDERGROUNDS. 


The opening of the Central London Railway has shown 
the inhabitants of the Metropolis what can be done by 
electricity in improving the communication between the 
suburbs and the City. The first comparison which one 
naturally makes when using the Central London Railway 
is on the score of comfort. In this respect it stands far 
and away beyond the Metropolitan District Railway on 
account of the purity of the air. Of course, this advan- 
tage would not be. maintained were the District and Metro- 


politan Railways to be converted from steam to electric 
traction, as the open cuttings on these railways would tend 
to keep the air even more fresh than is the case on the 
Central London. The fact remains, however, that at 
the present time a journey on the District Railway is 
most unpleasant en account of the sulphurous fumes, 
which, even if they have the healthy properties claimed 
for them in certain quarters, are by no means agree- 
able to inhale. A journey on the Central London, on 
the other hand, is free from any unpleasantness on the 
score of impure air. There is, of course, the slight smell 
due to the vitiation of the air by the passengers, but this is 
hardly noticeable after the first minute. The next ground 
for comparison between an electric underground railway 


Best RECORD OBTAINED ON THE CENTRAL LONDON RAILWAY. 


Station. 


K Y 


——— | —— | %— . — 


Shepherd’s Bush. . dep. 3 33 

Holland · park arr. 3 36 1,012 112 
dep. 36 

Notting Hill gate pst x 683 130 

ep. 

Queen’s-road  ........... arr. 40 768| 13:8 
dep. 40 

Lancaster-gate........... arr, 42 986 | 157 
dep 42 

Marble Arch........ ...... arr. 46 1,288 16:6 
dep. 45 

Bond-atreet ............. arr. 46 642 147 
dep. 47 

Oxford-circus ............ arr, 48 41 699 15:5 
dep. 48 59 

Tottenham Court- road. arr. 50 31 666 147 

British Museum 139 682 140 

Chancery- lane 2e 150, 746| 138 

Post Office ............... 2 211.183] 168 

BRK ³ Á— 2 0| 828 141 

Totals. ccc Äü 9 23 57 10,1634 — 


Speed on journey, 13:2 miles per hour ; average running speed, 
14:4 miles per hour; average Mop in station, 11:7 seconds; time 
spent in stations, 8:25 per cent. of time on journey and 9 per cent, 
ol ranning time, 


RECORD FROM THE CENTRAL LONDON RAILWAY TAKEN DURING 
THE TRAFFIC Rusa aT NIGHT. 


Stop- | Run- | Dist- | Speed, 


Stat ion. Time. ping | ni ance, 
H. M. 8. time. iiime. yards. per hour 
Bank ........ .........—...|dep. 6 3 30| secs. | n. ser. 
Poet Office .............. arr. 5 45 20 | 2 15 825 12°5 
dep. 6 5 
Chancery-lane ............ arr. 8 33 15 2 28 1, 163 160 
Jep. 8 48 
British Museum . . . arr. 10 45 15 | 1 57 746 13 
dep. 11 0 
Tottenham Court - road arr. is e 25 1 43 682, 135 
ep. 1 
Oxford -circuinss arr. 14 50% 28 1 42 666 133 
dep. 15 18 
Bond - street as.. arr, 17 0| 18 1 42 699 140 
dep. 17 18 
Marble Arch............... arr. 18 45 33 127 642 150 
. dep. 19 18 
Lancaster-gate ......... arr. 21 38| 10 | 2 20, 1,288] 187 
dep. 21 48 
Queen's-road  ............ wr. 24 20 15 2 32 980 182 
ep. 24 35 
Notting Hill gate .. . jarr. 26 25 22 1 50 768 142 
lep. 26 47 
Holland-park ........... err. 28 20 20 1 33 683 149 
ſep. 28 40 
Shepherd’s Bush... arr. 31 20 — | 240] 1019| 199 
rell ĩðᷣͤ eL a d vue 341 | 249 10,1633 — 


Speed on journey, 12°4 miles per hour; average running speed, 
14:8 miles per hour; average stop in station, 20 seconds ; time 
spent in station, 13:25 per cent. of time on journey; time spend 
In station, 14 9 per cent; of running time. Signal delayed train. 
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constructed on the tube principle and a steam railway 
running in tunnels, should be made on the score of cost 
and of upkeep of permanent way. Such comparisons 
can only fairly be made after a year or two's running, 
as a certain amount of time is required for items of 
upkeep to assume their normal proportions. There is, 
however, one means of comparison which is at once 
available, and which we have taken the interest to 
investigate. We refer to the speed obtained on the 
various London lines, whether driven by electricity or 
steam. To this end we have had records taken of actual 
runs on the Central London Railway, the District Railway, 
and also a few records from thé City aud South London 
Railway. We cannot, of course, claim that these figures 
are absolutely correct, or that they give a fair average of 
what can be done on any of the lines, but we have dis- 
carded any sets of readings which show abnormal length 
of time on the journey due to the signals being against the 
trains. We have also compared the running times when 


TIMES TAKEN ON THE DisTRICT RAILWAY. 


Stop. | Ran- | Dist-| Speed, 
Station Time. ping | ning | ance, | miles 
H. M. S | time. | time. yards per hour 

Blackfriars ..........0...\dep. 4 28 55| secs. m. sec. 

TOM pls ernaia arr. 25 56 26 2 0 836 142 
dep. 26 21 

Charing Cross arr. 28 17| 28 1 56 792 139 
dep. 28 45 

Westminster Bridge .. arr. 30 34 25 1 49 748 140 
dep. 30 59 

Sb. James's Park ....|arr. 32 51 40 1 52 814 148 
dep. 33 31 

Victoria.. . . . so: arr. 36 18 48 1 47 814 1565 
dep. 36 6 

Sloane · equare 0 we o mo o oy) de. x "s 36 2 26 1,122 1577 

ep. 

South Kensington .... arr. 41 53) 27 | 2 45 1, 256 155 
dep. 42 20 

Gloucester-road ........ arr, 43 55 32 135, 792) 17 
dep. 44 27 

Barl’s Court............. ~larr, 4638) — 2 11 770 119 


Speed on journey, 11:9 miles per hour; average runnin 


speed, 
1477 miles per hour; average stop in station, 33 seconds; time 
spent in stations, 10:1 per cent. of time on journey and 23:8 per 
cent. of running time. 


RECORD OF TIMES TAKEN ON THE DisrRICT RAILWAY DURING 
THE RusH AT NIGHT. 


Stop- | Run- | Dist- | Speed, 
Time. ping | ning | ance, | miles 
H. M. S | time. | time. | yards per hour 


Station. 


Mansion House .........\dep. 6 9 37| secs. m. sec. 


Blackfriars ............... arr, 11 28 31 [1 51 672 12 35 
ep. 11 59 
Tempe arr. 14 3 26 2 4 836 13 8 
dep. 14 29 
Charing Cross. arr. 16 30 272 1 8360 141 
| dep. 16 57 
Westminster Bridge . arr. 18 53 47 | 1 56 747, 131 
dep. 19 40 
St. James's Park ....|arr 21 43 412 3 814 13'6 
dep. 22 24 
Victoria ................-- arr. 24 27 1 42 3 814, 135 
dep. 25 3] 
Sloane square arr. 28 9 24 2 38 1 122 1445 
dep. 28 33 
South Kensington .. arr. 31 36 26 3 3 1,250 140 
dep. 32 2 
Gloucester-road ........ arr. 33 58 321 56 792 139 
dep. 34 30 i 
Earl’s Court  ............ arr. 36 48 46 | 2 18 7700 114 
dep. 37 34 
Addison.road ....... ... arr, 4056 40 3 22 1,650 167 
ep. 41 36 
Uxbridge-road  ...... -larr, 44 21 — | 2 45 1.032 1275 
puoi ———Á——— 6 44 ten 0 |11,341 — 


Speed of journey, 10°85 miles per hour ; average running speed, 
13 3 miles per hour; average stop, 36:8 seconds ; time spent in 
stations, 18:8 per cent, of time on journey and 24 per cent. of 
running time. ' 


‘recent 
of getting the passengers in and out of the trains. more 


the trains are light, such as in the middle of the afternoon, 
and when they are heavy, as when the people are returning 
to the suburbs. The e give the figures 
obtained on five separate trials nderneath each table 
we have stated the speed of the journey, which is obtained 
from the total time taken and the total distance covered. 
The next interesting figure from an engineer’s point of 
view is the average running speed, and it will be seen that, 
while there is a considerable difference in the first item, in 
the deu. speeds the record is borne by a. steam loco- 
motive. The following comparisons of the conclusions from 
the trial in this respect will be of: interest, but it must be 
remembered that the average distance between stations is 
lowest with the Central London Railway. This distance 
has a great influence on the average speed. x 


Average | Running | Speeds on 
diatance speeds. journey. 
Line. between |———————— 
station, i- | Busy | Ordi- | Busy 
yards. times.] nary. | timer. 
Central London.. 847 
District ............... . -| 945 11:9 | 10:85 
City and South London .. 920. — 


The next point of interest is the time spent in 
the stations themselves; and, while this is not an 
electrical problem, it will be seen that the electrical 


engineers who had charge of the equipment of both 


the City and South London Railway and of the more 


ntral London Railway have grasped the problem 


thoroughly than have the steam engineers. Thus it will 
be seen that when the Central London is running in the 
afternoon with only about half of its fall complement 
of passengers, the average stop per station is only 117 
seconds. This time is, however, increased to 20 seconds 
at times of heavy load, owing to the larger number of 
assengers which have to get into and out of the trains. 
e District Railway, on the other hand, stops on the 
average 55 seconds in each station when running light 
and 36:8 seconds when running with a large number of 
panne It will be seen from this that on the journey 
rom Uxbridge-road to Mansion House with the same 
number of stopping points, the District Railway requires 
three more minutes for stopping at stations. With regular 
passengers this is equivalent to six: minutes per day and to 
36 minutes per week of six working days. The value of 
the time to each of the individual passengers may not at 
first sight seem to be much, but the waste could be pre- 
vented by a better design of rolling-stock. On the City 
and South London Railway we see the first attempt to 


RECORD TAKEN ON THE (‘ITY AND SoUTH LONDON RAILWAY. 


Stop | Ran- | Disb- | Speed, 
Station. Time. ping | ning | ance | miles 
H M. S. time. | time, yarde. per hour 
Moorgate .................. dep. 4 21 22 recs |m. sec, | 

Bln arr. 23 23 53 2 1 820 13'8 
dep. 24 16, 

London Bridge arr. 26 1, 28 145 880 171 
dep 26 29 

Borough ................. arr. 28 25) 12 156 675 139 
lep. 28 37 

Elephant and Castle .. arr. 30 42, 21 | 2 5 1 030 16:8 
dep. 31 3 

Kennington .. ............ arr. 33 100 16 2 7| 800| 128 
lep. 33 26 

.“ rr. 36 41 18 2 15 950 143 
lep. 35 54 

Stock well ................. rr. 39 1] 18 3 7 1, 430 156 
lep. 39 19 

Clapham.road ............ arr. 41 53 26 2 34 1,100 116 
dep. 42 18 

Clapbam Common arr. 44 18 — 2 0 600 10:2 

Dosi 8 .| 36 19.50 8 285; — 


Sueed on journey, 12 3 miles per hour; average running speed, 
14 2 miles per hour; average stop in station, 23:3; time spent in 
station, 13 5 per cent. of time on journey; time spent in station, 
16 6 per cent. of running time, - | 
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reduce the time taken in the stations by means of reducin 
the number of points of ingress or egress in the train, an 


of placing one conductor at each point. In consequence 


one gate with his left hand and one with his right. The 
hinged gates closing outwards have also an advantage from 
a safety point of view, as passengers trying to board 


Fic. 1, 


of this their average stop is only 25:5 seconds. In this 
connection a few particulars as to the actual arrangements 
on the Central London Railway will be of interest. In Fig. 1 
we reproduce a sree, prar of the entrances to two of the 
earriages on the Central London Railway. The gates are shown 
open, but the gates on the other side are, of course, closed. 


- 


the train while in motion cannot do so. The first element, 
then, in the shortness of stop is that the gates can bo 
quickly opened and closed. The second element, and in 
our opinion much more important, is the design of the 


= 


Hi m 


ul m 


Fic. 3. 


It will be seen from this and the next illustration (Fig. 2) | seating accommodation in the carriages themselves. Fig. 3 
that these gates are opened and closed by means of levers, shows a view of this, and we may add tbat the 
which are so placed that the conductor can operate the | general arrangements are taken from rolling - stock 
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which bas been proved to work successfully on the 
elevated railways in New York. It will be seen that 
near the door the seats are placed on either side 
along tho carriage, leaving a broad corridor, in whieh 
the passengers collect as the train is being brought 
to a standstill. In the middle of the carriage the 
seate are transverse, and hold four passengers in a 
line across the carriage. Although there is only room 
for one passenger to pass at a time between these seats, 
there need be no congestion, as comparatively few people 
have to use it, A third item in the reduction of the 
stopping time is the discipline amongst the staff, and the 
arrangement of calling the name of the next station as the 
train leaves one station, while as the train is slowing u 
the conductors also call out the name of the station, whic 
induces the passengers to rise from their seats and collect in 
the broad gangway. The organisation of the staff is largely 
due to Mr. C. Aldington, the traffic manager of the line, 
and he is to be congratulated on the success attained. It 
must be remembered that there are six conductors on any 
one train, and that delay on the part of one would keep 
the whole train back. Perhaps reference should be made 
to another feature in this saving of time, due to the fact 
that there is no class distinction on the Central London. It 
is this hunting for the right class and the closing of the 
many doors which causes the delay which occurs at the many 
stations of the District Railway. In conclusion, we have 
to thank the traffic manager for the permission to take the 
photographs which we reproduce herewith, and also the 
British Thomson-Houston Company for the facilities which 
they have placed at our disposal. 


THE MART GORDON" ELECTRIC LAUNCH. 


This week there was launched from the yard of the 
Thames Electric and Steam Launch Company, at Strand- 
on-the-Green, Chiswick, a new electric launch, called the 
“ Mary Gordon,” which is designed to accommodate from 
65 to 70 people. This launch, which was both designed 
and built by the company, is to the order of the Leeds 
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trolling switch are placed forward with two speeds ahead 
and two astern, and worked with one lever, which can 
easily be removed, so that the current cannot be switched 
on by anyone not in charge of the vessel. The whole of 
the electrical work has been manufactured and completed 
at the Strand-on-the-Green Works, Chiswick. The 
“Mary Gordon” is a similar vessel to the “Viscountess 
Bury," the first electric passenger boat on the Thames 
with a Board of Trade certificate for 72 people. This 
latter boat was designed and built by W. S. Sargeant 
for Messrs. Immisch and Co. in 1888, and which is now 
running on the Thames at Hampton. The illustrations 
which we give herewith (Figs. 1 and 2) show the general 
design of the launch. Fig. 11s a plan of the same one-half 
in section, which shows the arrangement of the batteries 
and also the seating accommodation. Fig. 2 is a sectional 
elevation of the same boat, from which it will be seen that 
a very considerable portion of the passengers can be carried 
under cover. In fact, the cabin is sufficiently large to 
accommodate them nearly all if some are standing. 


CORRESPONDENCE. 


One man's word is no man's word, 
Justice needs that both be heard.” 


ELECTROMAGNETIC INDUCTION, 


SIR,—I am disappointed to find Mr. Danton making 
such a plausible attempt to cloak the real point of difference 
between us by drawing the discussion into side issues. 
His opening remark in your last week's publication is 
rather beneath contempt, while the remarks which imme- 
diately follow it I admit being quite unable to follow in 
the light of our previous correspondence. 

With regard to his further reference to what he 
erroneously took to be a non sequitur, I have already 
already pointed out that this sentence lends itself, unfor- 
tunately, to the misconstruction which Mr. Danton puts 
upon it, and were it not for the fact that it is entirely 
beside the point which is under discussion, he would be 
justified, perhaps, in making this digression. 


Serene 


Fre. 1. 


Corporation, and will run on the Waterloo Lake, Roundhay | In the last paragraph of his letter, Mr. Dunton professes 

Park, Leeds. The dimensions of the boat are: length, | to refer to the real point at issue. All that he does, 
56ft.; beam, 8ft. 6in.; draught, 2ft. 6in ; and displacement | however, is to link arms with Faraday and others to bolster 
about 10 tons with full load. The whole of the hull is | up his contention. The question is not, however, whether 
built of teak, the planking being in narrow widths to allow the authority of Faraday is right or wrong on the question 
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of induced currente, but whether or not the statement con- 
demned by Mr. Danton in Messrs. Slingo and Brooker’s 
text-book is correct. This latter statement in no way 
whatever contradicts either the laws of Faraday or the 


for expansion and contraction. The cabin is 14ft. long, 
and the fittings aro teak throughout. The cabin is specially 
designed for this kind of launch, and gives a clear run 
from stem to stern on a level floor. The accumulators are 


placed underneath the seats in the fore part of the boat, 
and are connected up in parallel and series to port and star- 
board armature and port and starboard field. The motor is 
designed for marine work, the speed being considerably 
less than that generally employed on electric launches, but 
an advantage is gained by the absence of vibration. The 
motor is in a watertight lead-lined compartment under the 
floor in the after part of the boat, and connected up direct 
with the propeller shaft, which drives a gunmetal propeller 
24in. in diameter. Incandescent lamps are fixed up in the 
cabins, and awnings are fitted to the fore and after part of 
the cabin. The ganmetal steering wheel and the con- 


remarks quoted by Mr. Danton from Dynamo-Electric 
Machinery." I can only assume that Mr. Dunton's remarks 
are based on his inability to appreciate the difference 
between a closed coil moving entirely in a magnetic field 
and a straight conductor moving in a magnetic field having 
its ends connected electrically together outside that field. 

It would be interesting to know, for instance, how Mr. 
Dunton would explain the aetion of a simple unipolar 
dynamo in which an E M.F. is generated in radial con- 
ductors cutting through a continuously uniform field.— 
Yours, ets., F. JOHNSTON. 

Belfast, Oct. 5, 1900. 
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SPECIFICATIONS. 


The drafting of specifications is a fine art, and, 
as a rule, the progress made in the art by various 
engineers can be roughly determined by the varia- 
tion in prices of the tenders received to the specifi- 
cations. It must be remembered that the interests 
of the two parties dealing with specifications for 
electrical engineering plant are in the main the 
same, The engineer, with whom we must asso- 
ciate his clients, wishes to obtain the best possible 
plant at its market value as determined by competi- 
tion. The contractor who tenders on the specifica- 
tion also wishes, for his reputation’ssake, tosupply the 
best article in the market, for only by so doing can 
he hope to establish a business which shall bring in 
regular returns and good profits. The competition 
between contracting firms, however, introduces a 
third element which is the cause of much trouble— 
that is, that the contractor not only has to conform 
to the specification with respect to the quality of his 
work, but also has to do so at a lower price than 
his competitors. As an engineer who has gone 
over from the contracting to the consulting side 
stated, Contractors are not in business for the 
good of their health, and have to consider not only 
that L which signifies self-induction, but also the L 
which is crossed by two horizontal strokes.” Coming 
now to the question of the effect of the draughts- 
manship of a specification on this last quantity, 
nothing can be more unfair to the contractor than a 
loosely-drawn specification which has afterwards 
to be interpreted at the will of the engineer 
drawing it up. In such a case the contractor 
has to estimate for risks which he cannot foresee. 
As & case in point, we know of one corporation 
which advertised for tenders for the overhead 
construction for their electric tramways without 
drawing up any plans for the same. It was left to 
the individual contractor to supply what he thought 
was requisite, and on this basis a contract was 
entered into without any definite position being 
fixed for the trolley wire. In carrying out the 
work we believe that the instructions were equally 
lax; the result was that the position of the rails 
having been altered, the trolley wire did not come 
sufficiently near the centre of the rails to meet the 
engineer’s views. The contractor was finally obliged 
tocarry out extensive alterationsin theoverhead work, 
which made his contract most unprofitable. The 
other extreme from a loosely-drawn specification is 
one in which the details are given to an unnecessary 
extent, and insisted on being carried out without 
any valid reason. It should always be open to a 
contractor to supply goods in conformity to the 
general requirements of the specification, but 
with slight variations in detail as can be proved 
by him to be advantageous in practice. We do 
not here refer to such large departures from 
the specifications as necessitate the sending in 
of alternative tenders, as there can be no objec- 
tion whatever to this latter course. Passing 
on from the specification stage to the time when 
the goods are being delivered, we have to con- 
sider how far the interests of the two parties are 
alike when serious disconformities from the specifi- 
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cation are disclosed by the prescribed tests. Of 
course, if the goods are better than called for in the 
specification, the contractor gains in repute, the 
consulting engineer claims a fair proportion of the 
kudos, and they remain the best of friends. In 
certain cases even a bonus passes from the one side 
to the other, which still further increases the mutual 
appreciation. The reverse picture is not so pleasant. 
The dynamo, for instance, discloses a tendency to 
act as assistant to the heating plant provided in the 
station, or it may even be that its commutator renders 
considerable assistance in the lighting of the same. 
It is then that one hears complaints of the absurdly 
low limits fixed for the temperature rises, or of the 
impossibility of designing machines to run with 
fixed brushes at all loads. Evidence is also brought 
forward of machines which have for years run 
without breakdown in spite of the wretched 
designs to which they were made. 
case the consulting engineer can either refuse the 
machine, or can, if so arranged in the specification, 
take delivery at a reduced price. This latter course 
is as a rule strongly resisted by the contractor, but 
we would point out that it is greatly to the ultimate 
interest of the manufacturers as a whole that such a 
reduction in price should be insisted upon. The 
reduction should be such as to represent the value 
of the machine when judged according to the speci- 
fication. For instance, if a thousand horse-power 
dynamo fails to conform with the specification if 
more than eight hundred horse-power is taken from 
it, the price should be reduced by 20 per cent. If 
this course, which is fair both for the buyer and 
seller, is not insisted on, it becomes quite impossible 
for manufacturers to tender to specification. The 
only successful contractor in that case would be one 
who possessed an intimate knowledge of the extreme 
variation from the specification which each con- 
sulting engineer would allow. He might then for 
a few years succeed in passing off his geese as 
swans, but ultimately his workshops would not be 
distinguishable from scrap heaps on account of the 
plant returned to him as condemned after a year 
or two's running; in short, in competitive tendering 
the rigid enforcement of essentials is to the ultimate 
advantage of all concerned. 


FORTHCOMING EVENTS. 


SATURDAY, Ocr. 6. 
Association of Municipal and County Engineers. —District 
meeting at East Molesey and Hampton. 
Monpay, Ocr. 8. 
Poplar Board of Works.—At 4 for 5.30 p.m., opening of new 
electricity works at Glaucus street, E. 
Fripay, Ocr. 12. 


Electro-Marmonic Society.—At So. James’s Hall Restaurant, 
firsb smoking concert of season. 


RECENT ADVANCES IN WIRELESS TELEGRAPHY. 


The following letter from Prof. Fleming appeared in the 
issue of the. Times for yesterday: | 


Sir,—As the subject of wireless telegraphy has not yet 
apparently lost interest for the general reader, I venture 
to ask a little space to make known for the first time 


In such & 
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some recent achievements by Mr. Marconi which have 
astonished those who have been allowed to examine them. 
Everyone is aware that in his system of electric wave 
telegraphy an important feature is the employment of an 
elevated conductor, which generally takes the form of a 
wire suspended from a mast. When Mr. Marconi attracted 
attention by his feat of establishing communication 
across the Channel without wires, critics raised a not 
altogether valid argament against its commercial utility, 
that a wave or signal sent out from one transmitter 
would affect equally all receivers within its sphere of 
influence, and hence the privacy of the communication 
would be destroyed. No one felt the force of this objection 
more strongly than the distinguished inventor himself, 
whose original work has caused 80 many others to attempt 
to follow in his steps. For the last two years he has not 
ceased to grapple with the problem of isolating the lines 
of communication, and success bas now rewarded his skill 
and industry. Technical details must be left to be described 
by him later on, but meanwhile I may say that he has 
modified his receiving and transmitting appliances so that 
they will only respond to each other when properly tuned 
tosympathy. Iam well aware that other inventors bave 
claimed to be able to do the same thing, but I do not fear 
refutation in saying that no one has given practical proof 
of possessing a solution of this problem which for a moment 
can compare with that Mr. Marconi is now in a position to 
furnish. 

These experiments have been conducted between two 
stations 50 miles apart, one near Poole in Dorset and che 
other near St. Catherine’s in the Isle of Wight. At the 
present moment there are established at these places Mr. 
Marconi's latest appliances, so adjusted that each receiver 
at one station responds only to its corresponding transmitter 
at the other. During a three days’ visit to Poole, Mr. 
Marconi invited me to apply any test I pleased to satisfy 
myself of the complete independence of the circuits, and 
the following are two out of many such tests: two 
operators at St. Catherine's were instructed to send 
simultaneously two different wireless messages to Poole, 
and without delay or mistake the two were correctly 
recorded and printed down at the same time in Morse 
signals on the tapes of the two corresponding receivers at 

oole. 

In this first demonstration each receiver was connected 
to its own independent aerial wire hung from the same 
maet. But greater wondera followed. Mr. Marconi 
placed the receivers at Poole one on the topof the other, 
and connected them both to one and the same wire about 
40ft. in length, attached to a mast. I then asked to have 
two messages sent at the same moment by the operators at 
St. Catherine's—one in English and the other in French. 
Without failare, each receiver at Poole rolled out its paper 
tape, the message in English perfect on one and that in 
French on the other. When it is realised that these visible 
dots and dashes are the results of trains of intermingled 
electric waves rushing with the speed of light across the 
intervening 50 miles, caught on one and the same short 
aerial wire and disentangled and sorted out automatically 
by the two machines into intelligible messages in different 
languages, the wonder of it all cannot but strike the mind. 

Your space is too valuable to be encroached upon by 
further details, or else I might mention some marvellous 
results, exhibited by Mr. Marconi during the same demon- 
strations, of messages received from a transmitter 30 miles 
away and recorded by an instrument in a closed room merely 
by the aid of a zinc cylinder, Ait. high, placed on a chair. 
More surprising it is to learn that, whilst these experiments 
have been proceeding between Poole and St. Catherine's, 
others have been taking place for the Admiralty between 
Portsmouth and Portland, these lines of communication 
intersecting each other; yet so perfect is the indepen- 
dence that nothing done on one circuit now affects the other, 
unless desired. A corollary of these latest improvements 
is that the necessity for very high masts is abolished. Mr. 
Marconi now has established perfect independent wireless 
telegrapbic communication between Poole and St. Catherine's, 
a distance of 30 miles, by means of a pair of metal cylinders 
elevated 25ft, or 50ft. a the ground at each place, 

I need not enlarge on the possibilities thus opened out 
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for naval and military purposes. The importance of this 
practical solution of the problem of independent electric 
wave telegraphy, in which each wireless circuit is as private 
as one with a wire, is obvious without comment. My desire 
is solely to mention the above facts for the benefit of general 
readers, whose minds will thus perbaps bo eased of any 
doubts lest this brilliant application of electrical discoveries 
should, like some others, "AT short in satisfying the require - 
ments of practical use and be relegated to the region of 
imperfect inventions or unfulfilled hopes.—I am, Sir, yours 
obediently, J. A. FLEMING. 


University College, London, Sept. 28. 
| p 
THE EVOLUTION OF SWITCH GEARS FOR HIGH- 
PRESSURE ALTERNATING CORRENTS. 
BY W. E. WARRILOW. 
(Continued from page 419.) 


The standard high-pressure panel now adopted by Messrs, 
Ferranti is shown in Fig. 45, where the following modifica- 


FIG. 45.—8tandard Ferravti Panel. 


tions will be noticed. The high-tension instruments are 
supplied with current through a small oil-break fuse, and 
the spring link of the older boards is replaced by a solid 
link, bolted on to the bus bar fitting and bus bar. The 
bolt holes in the bar fittings and the slots in the links are 
of such a pitch that the link which will connect the 'bus 
bar with the panel fitting will also couple two fittings 

\together. An insulated spanne and lifting handle allow 
^ of the alteration of the links under current. The synchro- 
nising contact is also an improvement on the old solid 
type. It consists of a brass swing piece pivoted to a small 
shank, which is sulphured into a recess in a brass casting. 
This same casting is provided with a curved projection cast 
on it, around which is wound a spring. A hole in the 
swing piece is made of the same diameter as the projection 
on the fitting, so that when the switch is raised to 
“synchronise,” the blades press the swing piece against 
the spring, thus connecting the incoming machine through 


Írames are geared together, as shown. 
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a small 'bus bar and oil-break fuse to the synchroniser and 
its high-tension voltmeter. 
A board, with two inner 'bus bars, erected to the above 
standard design, is shown by Fig. 46. Below the high- 
ressure gear will be seen the regulating table, with its 
andwheels, ammeters, and switches. Beneath the latter 
four sockets are discernible, and these allow the changing 
over of the machine field, from an exciter on the alternator 
shaft to a battery, er vice versá, through a plug switch. 
The slate on which the field switch is mounted, carries all 
terminals for the exciter currents, and a bracket to which 
the field ammeter is fixed in such a way that its scale may 
be observed through an opening in the upper slate, close to 
the rheostat bandwheel The rheostat is also an improve- 
ment on the older form, it being of the open type, and 
fixed in the most convenient position procurable, below the 
regulating table, whence it is operated by the handwheel. 
Fig. 47 illustrates two open-type rheostats joined 
together to form one complete resistauce. The single 
rheostat is, however, generally used, except where the 
energy to be dissipated exceeds 1,750 watts, when two 
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Fig, 46, 


It will be seen that 
the rheostat is complete in itself, there being no cable con- 


nections to separate resistance frames, or sweating sockets, 


save at the only two terminals needed. The wires are 
wound on frames provided with stoneware insulating 
bridges, one set of these being fitted with the stops and 
terminals. Two such frames are bolted together on one 
base, the wires of each frame being prevented from touch- 
ing by spacing pieces at the top and bottom of the rheostat. 
A slider bridges the stop of the two frames, so that the 
wires are conneeted in series. The slider is constructed to 
bear on the upper and under sides of the stops, which are 
provided with projections, these tending to keep the con- 
necting bridge firmly in contact with the stops. A screw 
with coarse pitch operates the slider, so that very little 
rotation of the hand wheel is needed for adjustment of the 
resistance, and & spring at the upper end of the spindle 
acts as a damper to the slider when it is brought violently 
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to either end of its travel. No current passes through the 
spindle, the slider only acting as part of the circuit. The 
panels for dealing with currents above 300 amperes are 
constructed on the same principle in the slate framework 
as tbe smaller gears save that the cells are 9in. wide, the 
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FIG. 47.—Ferranti Rheostat—Open Type. 


fittings generally are of large section, and the spring-break 
switch ie replaced by ono having an oil break. The 
principle of this switch will be gathered from Fig. 48, 
where front and side (sectional) elovations are shown. The 
moving parts are fastened to a casting, which is bolted to a 
fitting sulphured into a porcelain insulator on the lower 
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handle operates the blades, B B, which also carry a spindle, 
P, fitted with a link, L. This link moves, through the 
medium of an arm A, pivoted to the body of the switch, 
two other links, LI LI, joined at their upper extremities 
by a cross-piece, D. The rod, R, passes with clearance 
through this cross-piece, between which and the end of the 
lunger on the rod will be seen a powerful spring, S. 
e switch is shown in the on position, when the 
blades complete the circuit from the casting at the pointe 
:a—a: to the fitting fixed in the insulator on the 
upper slate. A final contact-piece, F, is held in this fitting 
by a screw, and in this contact the steel rod passes when 
the switch is closed. In opening the switch the action is 
as follows: The handle is pulled down, and the blades will 
leave the upper contact altogether. The rod, R, however, 
still completes the circuit, it being of sufficient sectional 
area to carry the full capacity of the switch. In its down 
ward motion the handle causes the blades to move the 
links, L, A, LI, Li, and thus puts the spring, S, in tension 
by means of the cross-piece, D. The energy thus stored 
in the spring is applied to the rod through the medium of 


the plunger, but a catch, Ci, bas kept the rod in the upper 


contact by holding up the collar, C. This catch takes the 
form of a crank lever pivoted to the switch body, but its 
horizontal arm carries & spindle passing through a block, 
M, fixed to the arm, A, and provided with two adjusting 
nuts, NN. A further descent of the blades compresses 
the spring, S, until the small block above mentioned bears 
on the surface of the nuts. At this moment the catch, C!, 
is bit off, when the rod, by reason of the spring, S, flies 
quickly from the upper contact into the oil contained in the 
pot. The dashpot damps the blow of the rod, which has 
thus broken the circuit. A small spring, S!, takes the 
catch, C!, back to its place again. It will be noticed that 
the spring, 8, is never in tension until the switch is opened, 
so that it is not in any way losing its power, even though 
the circuit be closed for long periods. The final contacts 
of switch and fitting may be renewed in case of their 
becoming burned. The synchronising contact differs from 
the smaller types in that the incoming machine is put 
on to the synchronising bar through an oil-break fuse 
of similar make to that used for the instruments. The 
capacity of panels so fitted is 1,600 kw., there being fuse, 
ewitch ammeter, and bus bar fittings as in the smaller gears. 

Mesers. Ferranti have equipped many stations with 
standard switch gears of both sizes, but in some cases 
where replacing old boards some special requirements bave 
been called for by the engineer. The fact that these needs 
have been met in a most satisfactory manner speaks well 
for the general flexibility of the design. A switchboard 
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FIG. 48.—Ferranti Oil Break Swith. 


slate. This casting carries an oilpot, O, fitted with gland, 
G, and a gauge glass, GI. Through the gland passes a 
steel rod, R, fitted at one end with a plunger working in a 
dashpot (to be seen at the base of the switch) ; a collar, C, 
is fixed on the rod in the centre, and a final contact piece 
is screwed in at the upper end. A long polished teak 


which has been recently erected for the Huddersfield 
Corporation illustrates this last statement very well. The 
gear was arranged to meet the requirements of Mr. A. B. 
Mountain, M.LE.E, the borough electrical engineer, 
who originally laid down the station in 1888. The system 
employed is a single-phase alternating-current one, and the 
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alternators have been run on separate circuits since the 
supply was started. The board erected by Messrs. Ferranti 
differs from their standard design only in the arrangement 
of the inner 'bus bars, there being three of these instead of 
one. Fig. 49 is a photograph of the complete board, which 
comprises a dynamo board (Fig. 50) in the centre and two 
circuit boards, one on either side of the dynamo gear 


this casting has three bosses on it corresponding with the 
sockets on the bus bars. Holes lin. diameter are drilled 
through these bosses, and the sockets are also bored for a 
similar diameter. The expanding plug consists of a r 
tube tapered from each end towards the centre, and provided 
with a number of sawcuts in each tapered portion to render 
the tube flexible at its ends. A brass spindle having a cone 


Fig. 49.—Haddersfield Complete Board. 


(Fig. 51). These photographs will give an idea of the 
neral arrangement of the board, and the diagram in 
Fig 52 will explain the connections of the high-pressure 
rtion. Each dynamo and circuit is provided with a 
tting having three holes in it, at centres corresponding to 
the centres of the three bus bars, so that any dynamo can 
be connected to any one or number of circuits by means of 
a special expansion plug. 
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(with similar taper to that of tube) turned on it at one end, 
and being screwed at the other end to receive a travelling 
cone, is passed through the tube. After the insertion of 
tho spindle in the tube the travelling cone is screwed on, 
and it is fitted with two pins which travel along the saw- 
cuts and prevent its rotation in the tube. A stop fixed to 
the spindle behind the moving cone keeps the latter from 
leaving the tube. After the plug is pushed into its socket, 
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FIG. 50,— Dynamo Board, Haddersfield. 


A sectional elevation through the three bus bars and 
fitting shows this plugging device (Fig. 55). The 'bus bars, 
made up of 2in. by lin. copper strip, are mounted on 
insulators cemented at suitable intervals into the wall. 
A bar of smaller section is fixed in front of the main bars, 
and carries sockets for the insertion of the pluge. These 
sockets are bolted to the bar by small screws, and the bar 
is fixed to the main laminations by small bolts with spacing 
washers, over the centres of each vertical slate. A gunmetal 
casting is bolted to the 'bus bar fitting of each panel, and 


through the boss in the front fitting, it is expanded in place 
by turning the brass spindle with an insulated handle 
having a bayonet socket at one end. The rotation of 
the spindle causes the moving cone to travel inwards 
by reason of the pins which prevent it turning in the 
tube. The cone on the spindle also moves towards 
the centre, and when the handle can no longer be 
moved the plug has been properly: expanded, nor will 
any efforts to withdraw it be availing until it is contracted 
by the opposite rotation of the handle. A stop on the 
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copper tube engages with a pin in the face of the bus bar 
fitting, eo that when the tube is being expanded it will not 
rotate in the hole. The handle can be removed when the 
plug is inserted, so that there are no unsightly projections 
above the board. Vertical and horizontal guard slates 
serve to insulate the bars and fitting from one another, 
besides preserving the panel arrangement in a vertical line 
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FIG. 51.— One of the Circuit Boards, Huddersfield. 


down the board. The elates fit into one another and are 
thus self-supporting, but several vertical slates may be 
removed at once D LONE of cleaning and inspection 
without the horizontal slates altering their position. 
Referring again to the diagram (Fig. 52), it will be seen 
that the board is capable of dealing with 10 dynamos 
(1,000 kw. each) and 10 circuita (400 kw. each at present, 
but can be fitted to take 600 kw. each). The dynamo and 
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plugging to do while the alternators ate in parallel. Esch 
machine that has to run during an evening is plugged up 
on a certain bar with circuits loaded to the capacity of the 
particular dynamo, and when the time arrives for it to be 
put in, it is paralleled with the machine already supplying 
the whole board. The circuits to be fed from the new 
machine are already plugged up on the correct bar, and 
when thelr ammeter readings are obtained on the dynamo 
ammeter the bar is separated from the rest of the board 
by opening the interconnector switch. Should this now 
isolated machine meet with a mishap or breakdown, the 
circuits which it is feeding may be supplied by another 
machine without affecting the rest of the board. The bars 
are paralleled: when it is necessary to take off the extra 
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FIG. 68.—Ferranti Expansion Plug and Fittings. j-p 


machine, the interconnector switch then remaining closed. 
It will be noticed that the instruments at the top of the 
board are very few in number when -oOshpared with the 
machines and bars supplied. The voltmeters, four in 
number, indicate the pressures on each bar and the 
incoming machines respectively, and one synchroniser only 
fills the purpose for paralleling bars ee or any 
machine on to any bar. This is effected by means of a 
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FIG. 62.—Disgram of Connections, Huddersfield Board. 


circuit gears are separated from one another by a space of 
3ft. 9in., and the arrangement allows of both boards being 
extended independently up to a certain point. The three 
inner 'bus bars are coloured, for distinction, red, white, and 
blue, and they may be all connected together by three 
interconnector switches in the centre of the dynamo gear. 
This allows of machines being run separately on one or a 
number of circuits, and the compactness of the switches 
renders the operation a very simple one, there being no 


plugging arrangement, to be seen in the photograph above 
the interconnector switches. In the diagra 
be seen six sockets, three on either side of the centre of 
the board, and a seventh at d. These are on two bars, 
each connected to either limb of the synchroniser by means 
of a plug. The socket d is coupled to the synchronising 
bar recessed in the ammeter slate, so that when a machine 
is run up from rest and paralleled with the board, this 
socket must be connected through the plug to one limb of: 
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the synchroniser, and other limb being supplied through a 
i A guard slate 


lug connected to any of the 'bus bars. 

fe fixed before each of these synchroniser bars, and 
it is coloured by a line over each plug hole corre- 
sponding to the bus bar connected. A locking device 
prevents the insertion of two poe on one side, so 
that the 'bus bars cannot at any time be connected when 
they have a difference of phase and potential through either 
synchroniser bar. The connections to the synchroniser 
and voltmeters are effected by means of bare braided 
flexible in ebonite tubes, thus avoiding the use of all 
rabber-covered couplings. The name plates of the inter- 
connectors are coloured to represent the bars which each 
switch connects, so that mistakes are reduced to a minimum. 


(To be continued. ) 


LIGHT RAILWAYS. 


The Light Railway Commissioners will hold an enquiry at 
the town hall, Kidderminster, on Oct. 17 at 1.45 p.m. into the 
application which has been made to them by the Kidderminster 
and District Electric Lighting and Traction Company, Limited, 
for an order to authorise ths Kidderminster and Bewdley light 
railway. 

The Light Railway Commissioners held a public enquiry at 
Blackburn on Tuesday morning, and decided to recommend 
the application which had been made to them by the Auxiliary 
and Light Railways and Tramways Oompany, Limited, for an 
order to authorise the construction of the Blackburn, Whalley, 
and Burnley district light railway. 


An enquiry has been opened at Wigan into an application 
for authority to construct a light railway from Ashton to New- 
town, near Wigan, there forming a junction with the Wigan 
and Pemberton tramway line. 


In support of the Witney, Burford, and Andoversford light 
railway scheme, a publio meeting of the inhabitants of North- 
leach and neighbourhood was held at the institute on Tuesday 
evening. 

— ——— M Hn 


AEG. STANDARD-GAUGE ELECTRIC LOCOMOTIVE. 


In our issue of Sept. 28 we described the standard - gau 
electric locomotive exhibited by the Allgemeine Eiek- 
tricitáta-Gesellschaft at the Paris Exhibition. This week 
we are enabled to publish the translation of a report by 
Inspector Locb, of the Prussian State Railways, on the 
working costs of an A E.G. standard-gauge electric loco- 
motive employed for shunting operations in the railway 
yard at Gleiwitz (Germany) The report in question 
appeared originally in Glaser’s Annales für Gewerbe und 
Bauwesen, and the translation herewith was kindly supplied 
to us by the Electrical Company, Limited, of 122 and 
124, Charing Oroas-road, W. C., the British branch of the 
Allgemeine Elektricitits-Gesellschaft. As will be seen, the 
figures given by Inspector Loch prove conclusively that a 
handsome saving is effected by the electric locomotive as 
compared with steam working. The locomotive to which 
the figures refer is of what is known as the A.E.G. 166 
type, and the principal differences in construction compared 
with the locomotive type 115, described in our issue of 
last week, will be gathered from the following report by 
Inspector Loch : 


The locomotive was built for the overhead trolley system 
of working, and is of full—that is to say, 3ft. 11in.— 
gauge, with two axles coupled together, the diameter of 
wheels being 3ft. 71in. The distance between the axles is 
Aft. 11in., the over-all length between the buffers 17ft. 44in., 
width 7ft. 52in., and height to the roof 10ft. gin. The 
total weight of the locomotive is 9 tons. The driver 
cab is roofed in, and is symmetrically arranged in the 
centre of the locomotive. The free space in front and rear 
is sheathed, and may serve to store accumulators. The 
motor is of the V.N.B. 125 type, coupled to the driving 
axle by means of a double 2 8 55 gear of 1:5 and 
1:45 ratios respectively, the spindle of the latter 
gear being mounted direct upon the frame on a level 
with the driving axles, e motor resta on this 
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spindle by means of two bearings, the other end 


being suspended on springs from the frame.. The 
motor starters and regulators are mounted inside the 
cab. The locomotive is provided with a hand brake and 
compressed-air siren, and is illuminated by electric incan- 
descent lamps. The overhead wire is suspended about 
16ft. or 17ft. above the rails, and the current is collected by 
means of a contact bow, which automatically alters its 
relative position to the wire when the direction of travel 
is reversed. The part which comes in contact with the 
wire was originally made of aluminium in order to subject 
the wire to as little wear as possible, Experience, how- 
ever, showed that the aluminium wore away too rapidly, 
and this was eventually replaced by steel wire, which has 
proved eminently satisfactory. The locomotive was 
specified to be fully capable of drawing a load of 100 tons 
at the rate of 5ſt. 3in. per second on a level track, aud also 
to be capable of varying the speed from 2ft. 6in. to 6ft. 6in. 
per second. A larger variation of speed was, according to 
the tenders received from the competing firms, not possible 
unless more than one motor were employed. The supply 
pressure was 220 volte. The locomotive su ps by the 
A. E G. fulfilled all the specified conditions. f o results of 
various tests are tabulated below : 


Amperes. Volts. 
1. Locomotive without load—Starting current... 20 ab 210 
When running at highest speed ................ . 222%,, 210 
2. Locomotive when pushing or pulling 12 
trucks =78°76 tons—Starting current ._.... . 70-60 ,, 200 
Ad highest speed -h 2 33 „ 200 
. Locomotive when pulling 16 trucks — 106 56 
tons Starting currenb .......... e . ~- 75-70 — 
Ab highest speed 9€99508900000099000900090000 9099090000990 =. 43 50 — 
Feet per eec. 
The highest speed attained was —Without load..... . . 702 
When fully loaded .................. --vesces . - 541 


It was decided, however, that the speed attained, 
especially for long distances, was insufficient. The existing 
gear did, bowever, not allow an increase in speed without 
altering the ratio of reduction, and it was therefore decided 
to increase the pressure in the mains. This was effected 
by means of a booster, which increased the pressure from 
220 to 230 volta. This arrangement has proved very 
effective, and has been in operation since last October. 
The resulta of various tests under the modified conditions are 
tabulated below : 


Amperes. Volte, 


1. Locomotive without load—Starting current... 55-50 ab 310 
Ab highest speed e tosses 20 19 ,, 310 315 
2. Locomotive pulling eight trucks (46 8 tons)— 
Starting current... . 60.50 ,, 300 
At highest speed. eere 30 25 „ 310 
8. Locomotive pulling 12 trucks — Starting 60-40 ,, 310 
At highesb speed... . . 26-28 ,, 310 
4. Locomotive pulling or pushing 18 trucks 
(106 tone) — Starting eere 60 „ 300 
Ab highest speed €090909009009820:200999-90096060009€09 090 eo 28 95 9,9 300-294 
Feet aec 
Speeds—Ab no load .................... e . rne - IMP 
With 25:30 tons . . 5 92 
With 46S oss. is eissis e Potens " 8:37 
With. 105 ton nere eo br Urea ren versus’ . 6°25 


The cost of installation was as follows: for electric loco- 
motive, £400; for overhead line, 2700 — together, £1,100. 
In the tender six tons was stated as the weight of the 
locomotive: the complete locomotive, however, weighs 
91 tons, so that the correct cost of locomotive may be 
taken as £500. The overhead line, when extended to all 
the lines in the yard, will cost an additional £275, so that 
the total capital outlay will amount to £500 + £700 + £375 
= £1,575. 

The working expenses of the electric locomotive are as 
follows : salary for the driver per annum = £77, or per day, 
513s. ; further wages for a shunter, 2:4s.—total per day, 
7 531. 

The locomotive works about eight hours a day. Con- 
sidering the very intermittent service when shunting, the 
average current consumption is about 16 amperes. Orper day 
1000 42 26 kilowatt-hours at 138d. = 4655; 
for repairs per quarter (December to February), about 7:5s.; 
for oil and waste, 11s.—total, 185s. If, however, the 
repairs are taken at 4 per cont. of the capital expenditure 
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great importance, for suppose the armature rises 70deg. F. 
above the surrounding air after a long run at full load, and 
that the temperature of the room is as much as 120deg. F. 
(which may occur on board ship), 

of the winding will be 190deg. Y. 


20:04, 31,500— 1,2605. ; and for oil and waste, 100s.— 
total, 1,5604. Then the amount per day is 800 = 4 53s. 


* The total cost of running the electric locomotive per day 
is, therefore, 7-55 + 4:65 + 4:53 = 1671s —say 16s. 9d. 


Five per cent. interest on capital 2.2 x 51,500 = b 253, 


say 5s. 3d. A steam locomotive weighing 31 tons would 
cost about £1,750. 

Running  Ezpenses.— Wages for the driver, 1,580s. ; 
wages for the stoker, 1,280s.—total, 2,860s.; or per day, 
2,860 _ 0-538. | 


300 

Further shunting allowance and bonus for driver per 
day, 8 x 0:125 — 1s. ; for the stoker, 8 x 0:08 = 0'7s.— total, 
17s Wages for shunter per day, 2 46. Cost of coal per 
day of eight hours=150+8 x 40=470 kg. (1,0401b.), at 
Os. 3d. per ton = 4-23s.; for oil and waste, about 153àlb., 
at 22d. = 2 4s.—total, 6:655. 

For re and maintenance allow about 0:066 (6:6 per 
cent.) of the capital expenditure per annum, as found by 
actual experience during 1898-90 —i. e., 0:066 x 35,000 


MOD The total cost per 


= 2,5105, or 7209 
day for a steam locomotive for shunting operations is, 
therefore, 9 55-- 17 -2:4 + 6:635 -- 77 — 27 063.—say 283, 
For depreciation 7 per cent. has to be allowed in the 
case of a steam locomotive per annum. Or per day 


0:07 x 35,000 _ 8:17s.—say 8s. 2d. 


To do the work by manual labour would require at least 
12 men and a foreman. This would require wages per day 
12x 22+26=209s. It will, therefore, be seen that the 
electric service is by far the cheapest, and that a saving of 
i d per cent. in favour of the electric service has been 

ecte 


per day =7 7s. 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to centrai-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
fwe shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 
ee has appeared. We would call the attention of 

ose sending in answers to the fact that the neatness of 
any sketches (which must be ink) sent in is considered 
when marking the relative values of these answers. All 
formulse must be carefully written to B rper mistakes as 
to symbols, and all loose sketches should be signed by the 


author. The matter should be written on one side only 


Questions may be sent at any time. 


QUESTIONS. 

515. When testing an electric locomotive, both in the shop 
with a brake on the wheels and when pulling a train on 
the line what are the quantities which have to be 
measured? In the latter case, does the draw-bar pull 
multiplied by the space moved over represent work com- 
parable to the energy supplied to the motors !—P. T. 

514. In working shunt-wound motors from a 110-volt circuit 
nominal, the voltage sometimes drops to 100. If the supply 
of current is practically unlimited, as from a large gene- 
rating station, how will this voltage drop affect the working 
of the motors, electrically and mechanically 1—W. G. 

ANSWERS, 
ion No. 307.—To what extent would the capacity of a 

* or shunt machine be affected when woko in 
extremes of temperature, such as are experienced on some 
ocean liners? Give the ratio. 

Best Answer to No. 307 (awarded 10s.).—The high 
temperature of the surrounding air affects a dynamo in 
two ways: it reduces the terminal voltage by increasing 
the resistance of the shunt, and thus reducing its excitin 
power, and it reduces the maximum safe current whi 
the armature can glve without damaging ite insulation. 
The latter effect may be dismissed in most cases as of no 


of the paper. 
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the actual. temperature 
(or a little more, due to 
the increased C? R loss at the higher temperature), and this 
is insufficient to materially damage ordinary insulation 
unless kept up for a very cas period. Still, the 
overload safely obtainable from a machine is certainly 
somewhat reduced when working in the high temperature. 
On the other hand, the drop in voltage is a serious matter. 
In the case of a shunt machine wound to only just give 
its correct voltage of full load in a normal room tempera- 
ture of, say, 70deg. F., the result of running. the machine 
in a temperature of 120deg. F. would be to increase the 
resistance of the shnnt winding by about ‘3 x (120deg. 
- 70deg.) = 15 per cent. (‘3 being approximately the correct 
percen increase of resistance per ldeg. F. for copper, 
allowing for the fact that the temperature rise of the inner 
layers is considerably higher than that measured by a 
thermometer on the outer layer of theshunt). "This 15 per 
cent. increase of resistance, and consequent reduction of 
exciting ampere-turns, will produce a voltage drop of about 
8 to 12 per cent., according to the state of saturation of 
the magnet iron, and tbis again will reduce the shunt 
current, which iu turn reduces tbe voltage once more, and 
80 on, until a steady state is again reached with an actual 
drop in voltage of easily 15 per cent. or more. 

In the case of à compound dynamo the effect on the 
shunt winding is exactly the same as ina simple shunt 
dynamo, so that the no-load voltage of the machine will be 
reduced about 15 per cent., as shown above. At full load, 
however, the drop will be much less than 15 per cent. 
(probably not more than 5 to 10 per cent.), because the 
shunt winding only forms a certain proportion of the whole 
excitation at fall load, the rest being series winding, the 
exciting power of which is not in the least affected by 
temperature. The effect of the higher temperature on a 
compound dynamo is therefore not only to lower the 
voltage at all loads to a greater or less extent, but also to 
spoil the compounding. Thus,a machine which compounds 
level in a 70deg. F. room temperature, will compound up 
5 to 10 per cent. in a 120deg. F. room temperature. 

More exact figures for the different drops cannot be given, 
because they depend so decidedly both on the point on the 
saturation curve of the magnet iron at which the machino 
is working, and also on the shape of this curve. Some of 
the remedies for these excessive drops due to heating are: 
(1) the machine should be worked with nearly saturated 
iron; (2) the magnet winding should be made particularly 
cool ; and (3) a regulating resistance should be kept in the 
shunt winding of even a compound dynamo, so that as the 
machine heats up resistance may be cut out by hand, thus 
keeping the shunt current constant.—Q. 


Answer to No. 307 (awarded 5s.).—When any dynamo 
is set to work, the temperature of their masses gradually 
rises above that of tho surrounding air, until, finally, the 
rate at which the heat is generated is equal to the rate at 
which it is carried off by radiation, convection, and con- 
duction, when no further rise in temperature will take 
place. Therefore, the rise in temperature depends essen- 
tially upon the amount of cooling surface provided and its 
actual effectiveness in dissipating heat. So that by the 
extent of the cooling surface being so proportioned to the 
watts expended in supplying energy to the field coils and 
armature, extreme rise in temporature is prevented. In 
the first place, the higher the temperature the greater will 
be the loss of energy due to the passage of a given current, 
for the electrical resistance of copper increases 21 per cent. 

r degree F. If, therefore, the temperature be raised 
rom  60deg. to 120deg. F., the increase in the 
resistance will be 126 per cent. of 
at 60deg. F. The limits of temperature within which 
dynamcs are worked under average conditions may 
be taken between 60deg. and 120deg. F., the latter 
being the ultimate temperature to which the coils attain 
when continuously worked for many hours together at 
normal output. Therefore, if the oppor on armature 
rises 60deg. F., its resistance will be increased 12:6 per 


cent, or Ra hot=R, cold multiplied by 1:126; so 


the resistance 
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when a given current is passed through the armature, the | 


loss in volts over its resistance when hot is, of course, 
increased by the same percentage. In the same way will 


the heating of the field coils increase the loss of power in 


them for the same output at the terminals, 

But in measuring the temperature it must be remembered 
that the temperature of the inner layers of the winding is 
considerably higher than that of those of the surface, and 
in caleulating the resistance of any such coils the average 
temperature has to be taken as higher than that of the 
outer layers as measured by a thermometer. The allow- 
ance to be made will, of course, vary with the depth of the 
winding and the closeness with which the coils fit the magnet 
limbs. For the field-magnet coils of ordinary machines the 
ratio of the actual increase of resistance to the increase as 
calculated from the temperature of the surface varies from 
1'25 for a depth of winding of Zin. to 1:5 for a depth of 
21in. to Sin. Thus, if the depth of winding be 21in. at 
the temperature at the surface = 55deg. F., the actual 
increase in the resistance will be 21 x 55deg. x 1:5 = 173 
per cent., so that the resistance hot will be increased by 
an amount equal to 17:5 per cent. of the resistance cold. 
But now in the case in question the extreme heat is not the 
consequence of the current passing through the coils beyond 
certain limits, but due to the temperature of the surround- 
ing air, consequently the average temperature must not 
always be calculated as explained above. But after the 
maximum temperature generally allowed for ordinary 
dynamos has been reached—that is, 120deg. F.—the 
increase in resistance due to any further rise in temperature 
should be calculated direct from the temperature of the 
surface, for the coils will then be almost at the same 
temperature in every part in consequence of there being 
no radiation. Then, knowing the increase in resistance 
per degree F., and, therefore, the lost energy, the ratio of 
x 3 at any temperature can be calculated. 


Answer to No. 507 (awarded 53.).— The effect of external 
temperature on the capacity of a dynamo is not above 
normal, provided the machine has been designed to work 
in an atmosphere of the given temperature. Provided also 
that the driving engine is not working to full capacity at 
normal temperature, and tbat the field magnets are not 
saturated at normal speed, a rise in temperature of the 
surrounding atmosphere to a certain limit will not affect 
the capacity of the dynamo. The direct eleotrical effect of 
temperature on a dynamo is to increase the resistance of 
the armature and also of the field coils. On the field coils 
this has the effect of decreasing the ampere-turns and the 
magnetic flux. If the machine were designed to work in a 
high temperature, makers would make an allowance in the 
field coils, such that the resistance of the coils at the maxi- 
mum temperature and normal voltage would provide normal 
ampere-turns. If the machine is run in & temperature 
above its normal, without providing it with increased 
driving power, its capacity will be affected approximately, 
as shown by the following example. Take the case of a 
30-kw. direct-current shunt-wound machine showing the 
following tests at full load and normal temperature 
(temperature of design): output, 100 volts x 300 amperes ; 
external resistance, 0°5333 ohm; resistance of armature, 
0:01 ohm; resistance of field coils (in series) 10 ohms; 
normal temperature, 70deg. F. If such a machine be 
worked in an atmosphere of 100deg. F., the resistances of 
the field coils and of the armature, taking the coefficient of 
copper at 0°38 per cent. per degree Centigrade, or 0:21 per 
cent. per degree Fahrenheit, will be approximately : 


Field coils 10+ ae = 10:65 ohms. 


001x0 E A. 270) 0 0106 obme. 
Now if the speed of the dynamo be constant, the voltage 
will drop approximately in proportion to the ampere-turns 
of the field coils, which now become diminished, roughly, 
in the proportion 10°63 : 10, and the voltage of the machine 
will be 10°63 : 10 : : 100 : 95 (nearly). The new resistance 
of the total circuitoutside 0°3533 + 0 0106 = 0 5459 compared 
with 0:01 + 0'°3333 =0°3433. This is so small an increase 
of resistance in the total circuit as to be negligible. 


Armature 0°01 + 


The capacity of the machine may, therefore, be con- 
sidered to have been affected to the extent of the voltage 
drop: in this case 5 volts in 100, or 5 per cent. The 
influence of temperature is really more complex than this, 
but for practical purposes the effect is nearly as shown. 
Of course, there would also be certaín mechanical losses 
by working in abnormal air temperature; but this point 
is not involved in the question.—W. G. 


Question No. 508.—In providing condensing plant for a central 
station, what should be the governing factor in deciding 
the size of the plant ? What is the mistake so often made ? 

Best Answer to No. 308 (awarded 108.).— The wording 
of this question is somewhat vague, for there are several 
items which might be termed governing factors, which 
then can be the governing factor referred to. The aim 
in all well-conducted stations is to combine efficiency of 
supply with economy, and these are considered tbe prin- 
cipal items in attaining the success of the supply. Referring 
this principle to our question, we have that the governing 
factor is economy in working consistent with efficiency of 
supply. In this, the selection of size of condensing plant, 
as in many other things, no hard-and-fast rule can bs 
laid dowa which will apply to all cases, and each case must 
be considered on ita own merits; wo can, however, select 
one or two cases to illustrate & principle which may be 
e to all. 

iret, let us consider a station where the maximum load 
is 1,000 kw. and the average load, or say an all-night load, 
is 200 kw. In this case it would obviously be unwise to 
have a condenser or duplicate condensers each capable of 
dealing with the total of 1,000 kw., or even three con- 
densers that would each deal with 500 kw. of plant, as 
for a greater portion of the time tho 1,000-kw. or 
500-kw. condensing plant would have to run for 200 kw., 
which would result in a loss of economy. In this case 
the best arrangement would be to have a condenser 
capable of dealing with the 200 kw. of plant; thus this 
plant could be run economically for a great number of 
hours. Tbe selection of the size of the remaining con- 
densing plant required, would depend on the system of 

condensing employed. The various systems are: (1) 

surface condensing with air-pump and circulating pump; 

(1A) surface condensing with air-pump only; (2) jet con- 

densing with air-pump; (3) ejector condensers; (4) 

evaporative condensers. 

The system to be selected depends on local conditions 
and the amount of condensing water available. Thus, in 
the case under consideration, if surface condensers were 
used, probably two sets of plant, each capable of dealing 
with 400 kw., would be the best arrangement; with jet 
condensing apparatus, if a large number of units were used 
in the station, probably a condenser to deal with every two 
sets would be best ; and with ejector condensers, a condenser 
for each unit would be advisable. 

Let us consider another case, in which the estimated or 
existing load curve would show three distinct average 
loads, such as, say, à manufacturing town in which a large 
number of motors are connected to the mains, also extensive 
street-lighting which runs throughout the night, besides 
which there would be the ordinary lighting load, such 
a load curve would take as an average somewhat 
of the form shown in the accompanying diagram. It 
will be seen in this case there are three distinct periods 
of time in which the plant could be run at its most 
economical load. The best practice, then, would be to 
have three condensers, or sets of condensers, which would 
deal with their respective loads as A, B, and C. From the 
above cases, and expanding our first definition of the 
governing factor in selecting the size of condensing plant, 
we may say it is the economic ratio of the sizes of con- 
densers to the various average loads"—that is, sizes must 
be selected whose most economical working load will equal 
the loads prevailing over certain periods of time. It must 
not be forgotten to select these sizes with a view to 
uniformity as far as possible in case of extensions, also in 
dealing with all possible requirements. -With ejector con- 
densers it is considered best to use one condenser with 
each unit. The mistake most often made is that of select- 
ing condensing plant to deal with a maximum load rather 
than an average load ; thus, though it works economically 
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at the time of such load, a in most cases that load only | x À 
fact that station 


e whole time, and at other times 
an excessively large condenser is being used for a small 
load—thus loss of economy. It may ba pointed out that 
where air and circulating pumps are used, these pumps, 
being large enough to cope with the full load of the con- 
denser, will, when the condenser is much too large for its 
work, be only working at a small percentage of their 
load, resulting in a further loss, which will make a 
ter total loss, or, in other words, a lower efficiency. 
t may be further noted that electrically-driven pumps 
are far more convenient and economical than steam-driven 
pumps, on account of their cleanliness, not being so liable 
to get out of order, and of taking their energy from the 
switchboard direct from the large economical units. 
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Other factors in finally deciding the size of Tant are : 
(1) Amount of steam required to bo condensed per hour 
and its pressure. Particulara of the engine or engines, 
together with the indicator diagrams, to be studied to 
ascertain these quantities. (2) The average and maximum 
temperature of the condensing water available. (3) The 
position of the injection or circulating water supply in 
relation to the position of the condensers. 

In conclusion, it is most important that the full details 
are gone into most carefully, as a condenser of unsuitable 
size will not operate so well, and will probably be more 
costly than one suited to meet the epecial demands of the 
case. Makers will often only guarantee results when these 
particulars are most carefully stated. The advantages of 
condensing are well known, but these advantages are often 
"E by the unsuitable selection of sizes of plant.— 
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Answer to No. 308 (awarded 58.).— In the provision of 
condensing plant for central stations, the mistake is often 
made in providing plant that is capable of dealing with the 
maximum load instead of only providing sufficient capacity 
in the condenser to deal with the average load. The 
capital expenditure on condensing plant for a central 
station is a considerable item, no matter what system be 
adopted. The policy of electric lighting stations in this 
country has almost always been to delay the adoption of 
condensing plant until the load is large. Then a large 
amount of capital is expended in providing condensing 
plant capable of dealing with the top load. This, of course, 
means that the plant will be run most economically during 
the two hours of maximum load, but after that will have 
to be dispensed with owing to the expenditure in running 
of the condensing plant more than counterbalancing the 
economy of running the main engines condensing. At 
the most the condensing plant under these conditions 
can only be run for three or four hours daily, but in 
the majority of cases only two hours’ economical use can 
be obtained from it. The result of such a policy is that 
the capital expenditure on condensing plant remains 
unproductive during the larger portion of the day. 
Theoretically, it might be argued that the introduction 
of such a condensing plant would save the erection of an 
engine and dynamo, but in practice this bas never been 
carried out. In one case, however, the introduction of such 
a condensing plant led to the corporation putting in larger 
dynamos and delaying the installation of a new steam 
dynamo, but even in this case the difference between the 
capital expenditure on the condensing plant and new 
dynamos was not very much less tham that on a new 
stesm-driven plant. | | 
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Another governing factor in this false step lies in the 
neers frequently neglect to consider 
fuel economy until the lean years of the station’s existence 
have been passed. Condensing plant of suitable size should 
be provided during those lean years, and the benefit will 
be felt much more than at a later period. For the purposes 
of this argament, let us assume typical conditions, taking 
the load factor of our theoretical station (this load factor 
being the ratio of average to the maximum rate of pro- 
duction) as 10 per cent., and the maximum load at 400 kw., 
and the coal consumption during the early years of the 
station's life at 101b. of Welsh steam coal per unit. The 
load factor will, of course, improve as time goes on, and 
the coa! per kilowatt decrease, but in the first years of a 
lighting station these figures will be found approximately 
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correct, especially as the coal consumption is a larger pro- 
portion of the total costs of production during these first 
years than it will ever be again. Then it follows that : 

1. When condensing plant capable of dealing with the 
average load over the 24 hours is provided, and granting a 
20 per cent. saving due to condensing, the annual amount 
of saving in our coal bill will be: 


400 x 10 x 24 x 365 x 10 x 20 
100 x 2,240 x 100 


2. When condensing plant capable of dealing with the 
fall load over two hours per day is provided, and granting, 
as before, a 20 per cent. saving due to condensing, and 
allowing only ölb. of coal per kilowatt generated owing to 
the rate of production being high and the fuel per unit 
consequently lower than in the preceding case, the annual 
amount of saving in our coal bill will be: 


400 x 2x 365 x 5 x 20 
„ ^ 
2,240 x 100 ene 


It will thus be clearly seen that the governing factor in 
the provision of condensing plant should be the average 
load. The condenser should be provided as early as 
possible in the station’s existence, and should be of such a 
size that it will deal with the probable average load for the 
next three years.— F. H. READ. 


= 618 tons per annum. 


ELECTRIC LIGHTING ORDERS. 


The report by the Board of Trado respecting the appli- 
cations to and proceedings of the Board of Trade = 55 
the Electric Lighting Acts, 1882 to 1890, during the past 
year, states that the following applications for provisional 
orders have been received by the Board of Trade since the 
date of the last report. The title of order and description 
of area, name of promoters, and how the application has 
been dealt with are given in their respective order : 


Allerton, Much Woolton, Little Woolton, Childwall, and 
Garston Electric Lighting Order (amending the Allerton, 
Woolton, Childwall, and Garston Electric Lighting Order, 
1896).—Liverpool District Lighting Company, Limited.—Order 
granted except in so far as it related to the urban district of 
Garston. 

Banbury Electric Lighting Order (the municipal borough of 
Banbury).— Electrical Power Distribution Company, Limited.— 
Order granted. 

Barmouth Electric Lighting Order (the urban district of 
Barmouth).—Urban District Council.—Order granted. 

Barnard Oastle Electric Lighting Order (the urban district 
of Barnard Oastle).— Northern Counties Electricity Supply 
Company. — Order granted. 
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Barnet Urban District Oouncil Electric Lighting Order 
or of the urban district of Barnet). Urban District 

ouncil.—Order granted. 

Barnstaple Corporation Electric Lighting Order (the borough 
of Barnstaple). —Corporation. —Order granted. 

Basingstoke Electric Lighting Order (the borough of Basing- 
Stoke). —Corporation. —Order granted. 

Berwick-upon-Tweed Electric Lighting Order (the borough 
of Berwick-upon-Tweed).— Urban Electric Supply Company, 
Limited.—Order granted. 

Birkenhead Corporation Electric Lighting (Extension) Order. 
(the townships o Bidston-oum-Ford aud Nootorum in the 
rural district of Wirral). —Corporation.— Order granted. 

Bishop Auckland Electric Lighting Order (the urban district 
of Bishop Auokland)— Urban Electric Supply Company, 
Limited. —Order granted. 

Bonchurch Electric Lighting Order (the parish of Bonchuroh, 
Isle of Wight).— Ventnor Electric Light and Power Company, 
Limited.—Order granted. | 

Boston Electric Lighting Order (the municipal borough of 
Boston) .— Corporation. — Order granted. 

Breoon Electric Lighting Order (the borough of Brecon).— 
Corporation. — Order granted. 

Bredbury and Romiley Electric Lighting Order (the urban 
district of Bredbury and Romiley).— Urban District Council.— 
Order granted. 

Bridge of Allan and Dunblane Electric Lighting Order (the 
burghs of Bridge of Allan and Dunblane).— "Urban Electric 
Sopply Company, Limited. — Order granted for the burgh of 
Dunblane. The two districts applied for do not adjoin, and 
the Board of Trade refuse to include non-contiguous areas in 
one order. As the promoters were unable to obtain the consent 
of the local authority for Bridge of Allan, they elected to pro- 
ceed with the application in respect of Dunblane only. 

Bridlington Electric Lighting Order (the borough of Bridling- 
ton). —Corporation. —Order granted. 

rierfield Electric Lighting Order (the urban district of Brier- 
field). Urban District Council. —Order granted. 

Brierley Hill Electric Lighting Order (the urban district of 
Brierley Hill). —Urban District Council.—Orcder granted. 

. Broughty Ferry Electric Lighting Order (the burgh of 
are Ferry). — Commissioners of the Burgh.—Order 
t 


nted. 

Oaterham Electric Lighting Order (the urban district of 
Oaterham and the pos of Warlingham, in the Godstone rural 
distriot).— Urban Electric Supply Company, Limited. Order 


E" Cheadle and Gatley Electric Lighting Order (the urban 
district of Oheadle and Gatley).—Urban District Council.— 
Order granted. 

Cheltenham (Extension) Electric Lighting Order (the urban 
district of Charlton Kings and portions of the rural districts of 
Cheltenham and Winchoombe). Corporation of Cheltenham.— 
Ordergranted fortheurban district of Charlton Kings. Asregards 
the other districts included In the application, the promoters 
failed to produce the consent of the Cheltenham Rural District 
Council, or to satisfy the Board of Trade that it should be dis- 
pensed with, and the Board of Trade refused to grant the order 
for that district. The promoters obtained the consent of the 
Winchoombe Rural District Council, but the part of the Winch. 
oombe rural district which was . for is separated from 
the remainder of promoters area of supply by the Cheltenham 
rural district, and the Board refused, therefore, to include it in 
the order. 

Chester-le-Street Electric Lighting Order (the rural district 
of Chester-le-Street).— County of Durham Electrical Power 
Distribution Company, Limited.—The promoters failed to pro- 
duce the consent of the local authority, or to satisfy the Board 
of Trade that it should be dispensed with, and the Board 
refused to grant the order. 

Clacton Electric Lighting Order (the urban district of 
Clacton). — Urban District Council. —Order granted. 

Cleokheaton Electric Lighting Order (the urban district of 
Cleckheaton).— Urban District Council. —Order granted. 

Oleethorpes Electric Lighting Order (the urban district of 
V District Council. — Order 


anted. 
r Jo bham Electric Lighting Order (the parishes of Cobham and 
Stoke d’Abernon, in the- Epsom rural district, and part of the 
rish of Byfleet, in the Chertsey rural district). —Cobham Gas 
Company.—The promoters failed to prove compliance with the 
requirements of the Electric Lighting Acts and of the rules of 
the Board of Trade within the time prescribed by the rules, 
and the Board refused to proceed with the application. 
Cowpen Electric Lighting Order (urban district of Cowpen).— 
Northern Counties Electricity Supply Company.—Order 
anted. 
aut Electric Lighting Order (the borough of Dart- 
. Electric Supply Company, Limited. — Order 


granted. 
Egremont Electrio Lighting Order (the urban distriot of 
Egremont).—Urban District Council. — Order granted. 


Elland Electric Lighting Order (the urban district of 
Elland). —Urban District Council.—Order granted. 

Enfield Electric Lighting Order(the urban district of Enfield). — 
Urban Electric Supply Company, Limited.—The promoters 
failed to produce the consent of the local authority, or to 
satisfy the Board of Trade that it should be dispensed with, 
and the Board refused to grant the order. 

Erdington Electric Lighting Order (the urban district of 
Erdington).—Urban District Council. — Order granted. 

Exmouth Electric Lighting Order (the urban district of 
Exmouth).—Urban District Council. — Order granted. 

Farnham Electric Lighting Order (the urban district of 
Farnham) —Urban District Council.—Order granted. 

Felixstowe and Walton Electric Lighting Order (the urban 
district of Felixstowe and Walton).— Urban District Council.— 
Order granted. 

Freshwater and Totland (I. W.) Electricity Supply Company, 
Limited, Electric Lighting Order (portion of the rural district 
of the Jsle of Wight).—Freshwater and Totland (I.W.) Elec- 
tricity Supply Company, Limited.—The local authority refused 
to consent to the application except on certain conditions. The 
Board of Trade, for the reasons stated in the special report 
made by them and presented to Parliament decided to dispense 
with the consent of the local authority, and granted the order. 

Gosforth Electric Lighting Order (the urban district of 
Gostorth). -- Newonatle-upon: Tyne Electric Supply Company, 
Limited. —Order granted. 

Gosport and Alverstoke Electric Lighting Order (portion of 
the urban district of Gosport and Alverstoke).— Urban District 
Council. —Order granted. 

Grantham Electric Lighting Order (the borough of 
Grantham).—Urban Electric Supply Company, Limited.— 
Order granted. 

Harrow-on-the-Hill Electric Lighting Order (portion of 
the urban district of Harrow-on-the-Hill).—Urban District 
Council.—Order granted. 

Hebburn Electric Lighting Order (the urban district of 
Hebburn). — Urban District Council. — Order pu 

Heston and Isleworth Electric Lighting Order (the urban 
district of Heston and Isleworth).—Urban District Council.— 
Order granted. 

Hyde Electric Lighting Order (the borough of Hyde).— 
Corporation.—Order gran 

I ythe Corporation Electric Lighting Order (the borough of 
Hythe).— Corporation. —Order mun] 

Jarrow, Hebburn, and Felling Electric Lighting Order (the 
municipal 1 te of Jarrow and the urban districts of 
Hebburn and Felling).—County of Durham Electrical Power 
Distribution Company, Limited.—Order granted for Jarrow 
only. As regards Hebburn, an application was also received 
from the 1 authority, to which preference was given by the 
Board of Trade in accordance with their usual practice. As 
regards Felling, the promoters failed to produce the consent of 
the local authority or to satisfy the Board of Trade that it 
should be dispensed with, and the Board refused to proceed 
with the application in respect of that district. 

Kendal Electric Supply Order (the borough of Kendal).— 
Corporation.— Order granted. 

Leek Electric Lighting Order (the urban district of Leek).— 
Urban District Council.—Order granted. 

Littleborough Electric Lighting Order (the urban district of 
Littleborough).— Urban District Council. —Order granted. 

Liversedge Electric Lighting Order (the: urban district of 
Liversedge).— Urban District Council.—Order granted. 

Llandilo Electric Lighting Order (the urban district of 
Llandilo).— Urban District Council.—Order granted. 

Llanrwst Electric Lighting Order (the urban district of 
Lianrwst and portion of the rural district of Geirionydd).— 
Llanrwst Electricity Supply Company, Limited.—Order granted 
for the urban district of Llanrwst. e promoters were unable 
to obtain the consent of the local authority for the Geirionydd 
rural district, and withdrew the application in so far as it 
related to any part of that district. 


The County of London. 


Battersea Electric Lighting Order (portions of the parish of 
St. Mary, Battersea).— County of London and Brush Provincial 
Electric Lighting Company, Limited.—The local authority 
refused to consent to the application, but the Board of Trade, 
for the reasons stated in the special report made by them and 
presented to Parliament, decided to dispense with the consent 
of the local authority, and granted the order. 

Lambeth (part of) Electric Supply Order (portion of the 
parish of Lambeth).—South London Electric Supply Corpora- 
tion, Limited.—The promoters failed to produce the consent of 
the local authority or to satisfy the Board of Trade that it 
should be dispensed with, and the Board refused to grant the 
order. 

Limehouse District Electric Lighting Order (the Limehouse 
district).— Board of Works.—Order granted. 

Marylebone Electric Lighting Order (the parish of Mary 
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lebone).—Marylebone Electric Supply Company, Limited.— 
The local authority refused to consent to the application, and 
the Board of Trade held an enquiry in the matter. After con- 
sideration of the representations made to them, the Board of 


Trade, for the reasons stated in the special report made by | 


them and presented to Parliament, decided to dispense with 
the consent of the local authority, and granted the order. 

Mile End Old Town Electric Lighting Order (the hamlet of 
Mile End Old Town).— Vestry.— Order granted. 

St. George-In-the-East Electric Lighting Order (the parish of 
St. George-in-the- East). — V estry. — Order granted. 


Long Eaton Eleetric Supply Order (the urban district of Long 
Eaton).—Urhan District Council.—Order granted. 

Lytham Urban District Council Electric Lighting Order (the 
d district of Lytham).—Urban District Council. —Order 


E" Malton Electric Lighting Order (the urban district of 
Malton).—Northern Counties Electricity Supply Company.— 
Order granted. 

Maryport Electric Lighting Order (the urban district of 
Marport).—Urban District Council.—Order ted. 

Midland Electric Power Distribution and Lighting (Exten- 
sion) Order (the borough of Smethwick, the urban districts of 
Oldbury, Perry Bar, and Stourbridge, the township of Upper 
Penn in the Seisdon rural district, and the parish of Bushbury, 
in the Cannock rural district). —Midland Electric Corporation 
for Power Distribution, Limited.—Order granted in respeot of 
the township of Upper Penn in the Seisdon rural district and 
the parish of Boshbury in the Cannock rural district. Applica- 
tion refused as regards other districts. 

Nantwich Electric Lighting Order (the urban district of 
Nantwich). —Urban District Council. —Order granted. 

Neath, Briton Ferry, and Aberavon Electric Lighting Order 
nas wary er boroughs of Neath and Aberavon, and the urban 

istrict of Briton Ferry).— Electrical Power Distribution Com- 
pany, Limited).—The promoters failed to produce the consents 
of the local authorities or to satisfy the Board of Trade that 
they should be dispensed with, and the Board refused to grant 
the order. 

Newark Electric Lighting Order (the borough of Newark).— 
Corporation.—Order granted. 
ewhaven Electric Lighting Order (the urban district of 
Newhaven). — Rev. H. G. Bonnewell and others. — Order 

nted. 

Nuneaton and Chilvers Ooton Electric Lighting Order (the 
urban district of Nuneaton and Chilvers Coton).—Urban 
District Council.—Order granted. 

Ogmore Valley Electric Lighting Order (portion of the urban 
district of Ogmore and Garw.)—Ogmore Valley Electric Light 
and Power Supply Company, Limited.—Order granted. 

Ormesby Electric Lighting Order (the urban district of 
Ormesby ).—Urban District Counci]. —Order granted. 

Ormskirk Electric Lighting Order (the urban district of 
Ormskirk).—Urban District Council.—Order granted. 

Penrith Electric Lighting Order (the urban district of 
Penrith). —Urban District Council. —Order granted. 

Penzanoe Electric Lighting Order (the borough of Penzance).— 
Corporation. — Order granted. 

Prestwich Electric Lighting Order (the urban district of 
Prestwich).—Urban District Council.—Order granted. 

Pwllheli Electric Supply Order (the borough of Pwllheli).— 
Corporation.—Order granted. 

Ramsgate (Corporation) Electric Lighting Order (the borough 
of Ramagate).—Corporation.— Order granted. 

Ramsgate Electric Lighting Order (the borough of Ramsgate). 
Isle of Thanet Electric Tramways and Lighting Company, 
Limited. An application was also received from the local 
authority, to which preference was glven by the Board of Trade 
in accordance with their usual practice, and the company's 
application was not prooeeded with. 

Redcar Electric Lighting Order (the urban district of 
Redcar).—Urban District Council. —Order granted. 

Redruth Electric Lighting Order (the urban district of 
Redruth).—Urban Electric Supply Company, Limited.—Order 


granted. 
. Romford Electric Lighting Order (the urban district of 
Romford and the parish of Romford Rural in the rural 
district of Romford). Urban District Council.—Order granted. 
Royal Leamington Spa Electric Lighting Order (the borough 
«f Royal Leamington Spa).—Midland Electric Light and Power 
Company, Limited.—The local authority refused to consent to 
the application, but the Board of Trade, for the reasons stated 
in the special report made by them and presented to Parlia- 
ment, decided to dispense with the consent of the local autho- 
rity, and granted the order, subject, however, to a provision 
that the order shall not come into force unless the local autho- 
rity make default in putting into operation the order obtained 
by them in 1899 as provided by Section 3 of that order. 

St. Helens (Isle of Wight) Electric Lighting Order (the urban 
district of St. Helens, Isle of Wight).—Edmund Jronside Bax, 
Esq.—Order granted, 


Sandgate Electric Supply Order (the urban district of Sand- 
gate). Urban District Council.—Order granted. | 

Seaford Electric Lighting Order (the urban district of 
Seaford).— Rev. H. G. Bonnewell and others.—Order granted. 

Seaham Harbour Electric Lighting Order (the urban district 
of Seaham Harbour)—County of Durham Electrical Power 
Distribution Company, Limited.—The promoters failed to 
produce the consent of the local authority or to satisfy the 
Board of Trade that it should be dispensed with, and the Board 
refused to grant the order. 

Sevenoaks Electric Lighting Order (the urban district of 


‘Sevenoaks).—Electrical Power Distribution Company, Limited. 


Order granted. 
Sheerness Electric Lighting Order ial urban district of 
Sheerness).— Electrical Power Distribution Company, Limited. 
Order granted. 
Sleaford Electric Lighting Order (the urban district of 
Sleaford). Urban District Council. —Order granted. : 

South Blyth Electric Lighting Order (the urban district of 
South Blyth).—N urthern Counties Electricity Supply Company. 
Order granted. 

Southwold Electric Lighting Order (the borough of South- 
wold).—Oorporation.—The Board of e declined to grant 
the order, as the promoters failed to satisfy them that they were 
in a position financially to give effect to the order if granted. - 

Sowerby Bridge Electric Lighting Order (the urban district 
of Sowerby Bridge). — Urban District Council. —Order granted. 

Spennymoor Electric Lighting Order (the urban district of 
Spennymoor).—Northern Oounties Electricity Supply Com- 
pany.—Order granted. 

Staines, Egham, and Chertsey Electric Lighting Order (the 
urban districts of Staines and Chertsey and the rural district of 
Egham).—Electrical Power Distribution Oompany, Limited.— 
The local authorities for Staines and Chertsey consented to the 
application, but the local authority for Egham refused their 
consent. After consideration of the circumstances the Board 
of Trade, for the reasons stated in the special report made by 
them and presented to Parliament, decided to dispense with the 
consent of the Egham local authority, and granted the order 
for the three districts. 

Stamford Electric Lighting Order (the borough of Stamford). 
Urban Electric Supply Company, Limited.— Order granted. 

Sudbury Electric Lighting Order (the borough of Sudbury).— 
Corporation.—Order granted. 

eddington and Twickenham Electric Lighting Order (the 
urban districts of Teddington and Twickenham).—Richmond 
(Surrey) Electric Light and Power Company, ited.—The 
promoters decided not to proceed with the application. 

Thirsk Electric Lighting Order (the parishes of Thirsk and 
Sowerby in the Thirsk rural district).—Northern Counties 
Electricity Supply Company.—Order granted. 

Totnes Electric Lighting Order (the borough of Totnes).— 
Totnes Electricity Supply Company, Limited.—Order granted. 

Tunstall Electric Lighting Order (the urban district of 
Tunstall and the parishes of Goldenhill and Chell in the rural 
district of Wolstanton).—Urban District Council.—Order 


granted. 

Twickenham and Teddington Electric Lighting Order (the 
urban districts of Twickenham and Teddington).—Twickenham 
and Teddington Electric Supply Company, Limited.—Order 
granted for the urban district of Twickenham. The promoters 
failed to produce the consent of the local authority for Ted- 
dington, or to satisfy the Board of Trade that it should be 
dispensed with, and the Board decided to exclude that district 
from the order. 

Uxbridge and District Electricity Supply Order 85 urban 
district of Uxbridge, the rural district of Uxbridge (except the 
parish of Northolt), and the parishes of Iver, Denham, and 
Gerrard’s Cross in the Eton rural district).—Uxbridge and 
District Development Syndicate, Limited.—Order granted in 
respect of the b nis urban district, the parishes of Hilling- 
don East, Ickenham, Cowley, and Hayes, in the Uxbridge rural 
district, and the parish of Denham, in the Eton rural district, 
Application refused in respect of the remainder of the area 
applied for. 

Wallington Electric Lighting Order (the 
ton, in the rural district of Oroydon).—Oounty of Surrey 
5 Power Distribution Company, Limited. — Order 

nted. 

Wellingborough Electric Lighting Order (the urban district 
of Wellingborough).—Electrical Power Distribution Company, 
Limited. —Order granted. 

Weybridge Electric Lighting Order (the urban district of 
Weybridge).—Urban Electric Supply Company, Limited.— 
Order granted. 

Whitefield Electric Supply Order (the urban district of 
Whitefield).—Urban District Couneil.—Order granted. 

Witney Electric Lighting Order (the ur district of 
Neen Electric Supply Company, Limited.—Order 
granted. | 

Woking Electrio Supply Company Electric Lighting Order 
(the parishes of Woking and Horsell and portions of the 


. of Walling- 
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h of Chertsey).— Woking Electric Supply Company, 
imited.—Order ted. 

Wormit and Woodhaven Electric Lighting Order (portions 
of the districts of Wormit and Woodhaven, in the parish of 
Forgan).—Tayside Electric and Gaslight Company, Limited. — 
Order granted. 


Of these applications (108 in number), 59 were made by 
local authorities and 49 by companiesor persons. Of these 
latter only 39 were passed by the Board of Trade, and 
one of these—i e, the Marylebone electric lighting order— 
was thrown out by the House of Commons. All the 
applications by local authorities were successful The 
Board of Trade also report that during the year ending in 
June the following electric lighting orders have been trans- 
ferred from the first mentioned to the last-mentioned : 


Audenshaw Electric Lighting Order, 1899.—Corporation of 
Manchester. 

Barnet Local Board Electric Lighting Order, 1895.— North 
Metropolitan Electrical Power Distribution Company, Limited. 

Ca ton Electric Lighting Order, 1898.—County of Surrey 
Electrical Power Distribution Company, Limited. 

Droylsden Electric Lighting Order, 1897.—Corporation of 
Manchester. 

Gateshead Electric Lighting Order, 1899.—County of Durham 
Electrical Power Distribution Company, Limited. 

Godalming Electric Lighting Order, 1896.—Urban Electric 
Supply Company, Limited. 

Heaton Norris Electric Lighting Order, 1899. — Corporation 
of Manchester. 

Hertford Electric Lighting Order, 1891.—North Metro- 
politan Electrical Power Distribution Company, Limited. 

Lewes Electric Lighting Order, 1898.—County of Sussex 
Electrical Power Distribution Company, Limited. 

Margate Electric Lighting Order, 1896.—Isle of Thanet 
Electric Tramways and Lighting Company, Limited. 

Sutton Electric Lighting Order, 1892.—County of Surrey 
Electrical Power Distribution Company, Limited. 

Weston-super-Mare Electric Lighting Order, 1891.— Weston- 
super-Mare and District Electric Supply Company, Limited. 

Whiston Rural District Electric Lighting Order, 1898.— 
British Insulated Wire Company, Limited. 


It is curious to note that electric lighting liccnses have 
been granted during the year in question. Thue a license 
was granted on July 28 to the Corporation of Birkenhead 
and to the Ingloton Electric Light and Power Company on 
July 51, 1899. The report gives a full list of all the 
provisional orders which have ever been granted, with 
remarks as to those which have been revoked, and also 
some useful information as to the working of the new 
Electric Light Clauses Act. | 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


^ Warna.—The Municipality invite tenders for the lightiog of the 
town by electricity for 40 years by Ost. 15 (concession). 

Bootle.—The Corporation invite tenders for a steam dynamo. 
Tenders by Oct. 13. Details in our advertisement columns. 

Bermondsey.—The Vestry invite tenders for the erection of 
steam dynamos, etc. "Tenders by Oct. 15. Details in our adver- 
tisemenb columns, 

Paris. —The Postal and Telegraph Department, rue de Grenelle, 
"No. 108, invite tenders for à number of telephone apparatus. 
-Tenders by Ost. 16. 

Swansea.—The Corporation invite tenders for the supply and 
erection of arc lamps, etc. Tenders by Oct. 10. Details in our 
advertisement columns, 

Sunderland.—The Corporation invite tenders for 24 car bodies 
-and electrical equipment. Tenders by Oct. 15. Details in our 
advertisement columns. 

Maidstone.—The Corporation invite tenders for a surface con- 
denser and feed pumps. Tenders by Oct. 16. Details in our 
‘advertisement columns. 

Santiago.—Offers are invited for the laying down and working 
of a telephone system in Santiago de Compostela, in the province 
of Coruna, Spain. Tenders by Oct. 19. 

Palma —The Municipality of this town, in the province of 
Baleares, Spain, invite tenders for the installation and mainten. 
ance of 60 arc lamps. Tenders by Oct. 30. 

Glasgow.—The Corporation invite tenders for cables for con- 
necting up plant and transformer connecting bars. Tenders by 
Oct. 5. Details in our advertisement columns. 

Wolverhampton.—Tenders are aboub to be advertised for for 
the material required in the making of the tramway section which 
rans from the Bilston-road terminus to Newbridge. 
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Cortegana.—Offers are invited for the installation of electric 
lighting and the working of aame for five yeare in this town, in 
the province of Huelva, Spain. Tenders by Oct. 19. 

Azuaga —Offers are requested by the Municipality of this town, 
in the province of Badajoz, Spain, for theinstallation and working 
of the electric light for 20 yeare. Tenders by Oct. 11. 


Callosa de Ensarria.—Offers are requested by the Municipality 
of this town, in the province of Alicante, Spain, for the installation 
and working of the electric light for 15 years. Tenders by Ost. 12. 


Fuenteovejuna.— Offers are requested by the Municipality of 
this town, in the province of Cordoba, Spain, for the installation 
and working of the electric light for 20 years. "Tenders by Oct. 9. 


Manchester.—The Directors of the Lancashire and Yorkshire 
Railway Company invite tenders for the supply of various stores. 
Tenders by 10 a.m. on Oct. 8. Particulars in our advertisement 
columns. 

Iiford.—'The Urban District Council invite tenders for meters 
(direct-current) and cat-outs. Specification may be obtained from 
Mr. J. W. Benton, clerk, Council Offices, Cranbrook-road, Ilford. 
Tenders by Oct. 8. 


Whiteobapel.—The Electrical Committee invite tenders for the 
supply of a hand-driven overhead travelling crane for their new 
electricity supply station. Tenders by Oct. 23. Details in our 
advertisemenb columns. 

Whitehbaven.—The Water and Lighting Committee of the Cor- 
poration invite tenders for the supply and erection of a switchboard 
at their electric lighting station. Tenders by Oct. 13. Details in 
our advertisement columns, 

Aberdeen.—The Tramways Committee invite tenders for the 
manufacture and supply of 25 electrical tramcars, and equipments 
for six horse cars, about to be converted. Tenders by Oct. 17. 
Details in our advertisement oolantns. 

Grimsby. The Corporation invite tenders for the wiring of the 
free library for electric lighting. Specifications and forms of 
tender can be obteined trom Mr. W. A. Vignoles, borough electrical 
engineer, Grimsby. Tenders by Oct. 6. 

Cardiff —Tenders are invited for slow-speed vertical engines, 
slow-speed generators, boilers, and economisers. Specifications, 
etc., may be obtained from Mr. A. Ellis, M I. E. E, Old Post 
Office-buildings, Cardiff. Tenders by Oct. 23. 

Middleton (Lanos.).—The Corporation invite tenders for build- 
ings required for electricity station. Specifications, etc., may be 
obtained ab the offices of Mesars. Lacey, Clirehugh, and Sillar, 
78, King-street, Manchester. Tenders by Oct. 11. 

Nottingham. —The City Council invite tenders for 1,500 tone of 
steel girder tramrails and 76 tons of fishplates. Specifications, 
etc., may be obtained from Mr. Arthur Brown, M.I.C.E., city 
engineer, Guildhall, Nottingham. Tenders by Oct. 8. 

Bradford,—The Corporation invite tenders for the construction 
and delivery of an engine and dynamo, aleo switchboard apparatus, 
etc., for their destructor works Southfield-lane, Bradford. Ten- 
ders by Oct. 9. Particulars in our advertisement columns. 

Brighton.—The Town Council invite tenders for rewiring the 
abattoir premises, Hollingdean-road, for electricity installation. 
Specifications may be obteined from the borough engineer and 
surveyor, Mr, Francis J. C. May, M.I.C.E., Town Hall, Brighton. 
Tenders by Oc. 11. 

Ayr. —The Council invite tenders for the supply and delivery of 
steel tramway rails and fishplates for the work required in connec- 
tion with the proposed tramways. Specification, etc., may be 
obtained from Mr. J. Young, C.E., town surveyor, Town 
Buildings, Ayr. Tenders by Oct. 12. 

Dartford.—The Urban District Council invite tendere for the 
erection of an electric light station at Dartford, in accordan^e 
with drawings and specifications prepared by their architects. 
Specifications may be seen at the office of Messrs. Hesketh and 
Stokes, 110, Cheapside, E. C. "Tenders by Och, 20. 

Dundee. —The Gas Commiesioners invite tenders for the eupply 
and erection of three steel water-tapks at the electric lighting 
station, Dudbhope.crescent.road, Dundee. Specification, etc., may 
be obtained from Mr. Walter H. Tittensor, city electrical engineer, 
Dudhope-crescent.road, Dundee. Tenders by O:t. 12. 

Glasgow.—The Corporation invite tenders for the supply of 
1,000, 2,000, or 3,000 tons steel straight track rails ; 100 200, or 
300 tons steel curved rails; 50, 100, or 150 tons steel fishplates. 
Specifications, etc., can be obtained from Mr. John Young, general 
manager, 88, Renfield.street, Glasgow. "Tenders by Oct. 23. 


Shefield.—The Corporation invite tenders for specification 
No. 3 (a) two two-phase steam alternators and exciters, 600 kw. 
each ; (b) alteration of present single-phase plant to two-phase. 
Specifications can be obtained from Mr. S. E. Fedden, chief 
1 and manager, Commereial- street, Sheffield. Tenders by 

ct. 6. 


Brussels.—The Government Railways uire a number of 
insulators, 150 tons of galvanieed iron wire, and a large amount of 
various telephone and telegraph material. Particulare (special 
specification No. 59) may be obtained from that authority. The 
adjadication takes place ab the Bruesela Exchange on Oct. 10 
at 11 a.m. 

Whitechapel —The Board of Works invite tenders for erection 
of a chimney shaft and the construction of economieer chambers, 
flues, and cableways at the new electrical supply station yard, 
Oaborne-street, Whitechapel, E. Drawings may be seen av the 
office of Mr. M. W. Jameson, engineer and surveyor to the Board, 
Tenders by Oct. 16. 


-+ , 


See eee 
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London (City).—The Streets Committee of the Corporation 
invite tenders for the hiring of a mechanically-driven dust-cart for 
collecting and removing the dust, trade refuse, and street sweep- 
ings from the City to the Corporation’s depót at Lett's Wharf, 
Commercial-road, Lambeth, S.E. Tenders by Nov. 10. Details 
in our advertisement columns. 

Medomsley (Durham).—The Parish Council invite tenders for 
the supply and erection of electric lamps, posts; cables, etc., 
necessary for the lighting of the road leading from Black Hall 
Mill to Medomsley Vilage, via Westwood Colliery. Particulars 
may be obtained from Mr. M. T. Milburn, Medomeley, R. S. O., 
clerk to the Council, and the ground may be viewed on making 
an appointment by letter. 

India.—The Secretary of State for India in Council is prepared 
to receive tenders for the supply of a complete electrical installa- 
tion for supplying power to a factory from a waterfall about three 
miles distant from factory. The generator will be required to 
develop about 500 kw., and the installation is to include complete 
pant of generators, line, transformers, cables, motors, etc. Con- 

itions, etc., may be obtained from the Director, General Stores, 
India Office, Whitehall, S. W., and tenders are to be delivered ab 
thab office by 2 p.m. on Oct. 16. 

Norway.—The Secretary for Foreign Affairs has received a 
dispatch from her Majesty's Consul. General at Christiania stating 
that tenders are invi by the Stavanger Corporation for the 
establishment of electrical communication or transmission of 
power from the. Altesrig Waterfalls to Stavanger, a distance of 
about 39 kilometres, in accordance with the plans of a civil 
engineer named Schoien. Tenders muet be received by Jan. 2, 
1901. Further ioformation may be obtained on application to 
Mr. E. Berentsen, British Vice-Consul, Stavanger. 


RESULTS OF TENDERS. 


Ayr. — The Corporation have placed the contract for two 200-kw. 
P.P.P. traction and lighting generators, coupled to Belliss engines, 
with Messrs. D. Bruce Peebles and Co. 


Barrow-in Furness.—The Corporation have placed the contract 
for a year's supply of motors for hiring-out purposes from 1 h.p. 
to 10 h. p. with Messre. D. Bruce Peebles and Co. 


Cotswold Sanatorium.—The Hart Accumulator Company, 
Limited, Marshgate-lane, Stratford, have secured the order for 
the supply of storage battery required for the electric lighting of 
this institution. 

Leeds.—The Tramways Committee have accepted the tenders 
of W. Irwin and Co., Leeds, general trades, £7.595 ; Clayton, Son, 
and Co., Leeds, ironwork, £2,973. 163., with reference to the 
erection of a new boiler-house at the generating station, Crown 
Point, Leeds. 7 

Southampton.—The Guardians have accepted the tender of 
Messrs. Lankester and Son, High-street, Southampton, at £3,499. 
10s., for the erection and completion of electrical plant and 
installation for the lighting of the new workhouss infirmary, 
Shirley Warren. l 

Wigan. —The Tramways Committee have accepted the follow- 
ing tenders for the Wigan-lane section of the tramways: 
Esther and Co., poles and section pillars; Blackwell and 
Co., bonds and castings ; Bergtheil and Young, overhead material ; 
bd Bros., brackets; Macartney, McElroy, and Co., trolley 

. Worthing.—The Electric Lighting Committee have accepted 
the ptg d tenders: Sootb and Mountain, dypamos, £2,850; 
Danks and Co., boilers, etc., £1,130; Oallender's Cable and Con- 
struction Company, manhole covers, £501. 3:.; Mackenzie Bros., 
arc lamp-poete, £1,353. 53.; Albion Clay Company, stoneware 
casings, £2,102, 38. 6d. ; Callender’s Cable and Construction Com- 

ny, cable work, £5,967. 153, 3d.;. Eclipse Brass and Copper 

mpany, York, storage batteries, £984, 4s, ; Laurence, Scott, 
and Co., boosters, etc., £710; Lowcock, Limited, economiser, 
£372. 104. ; Carrick and Ritchie, travelling crane, £165. 


Croydon.—The tender of Aekham Bros. and Wilson, Limited, 
for the supply of points and crossings, has been accepted. The 
British Electric ion Company have sgreed to the Corporation 
accepting the following contracte—viz.: (Contract No. 2) British 
Thomson-Houston Company, car bodies; (3) British Thomson- 
Houston Conipany, motorcar equipment; (4) British Thomson- 
Houston Company, feeders ; (5) British Thomson-Houston Com. 
pany, overh conetruction ; (6) British Thomson-Houston Com- 
pany, excavating and ground wires; Thornton Heath depó» car- 
shed J. Smith and Son, builders’ work; G. Sands and Son, 
emith and founders’ work ; Brighton road car-shed—E. J. Saunders, 
builders’ work ; G. Sands and Son, smith and ironfounders’ work, 
The prices, etc., were discussed by the Council at a private 
sitting last week. 


BUSINESS NOTES. 


LIGHTING AND GENERAL, 


Eastbourne.— The Town Council have decided to establish a 
municipal telephone exchange. 

Guildford. The Council are still considering the question of the 
provisional order for electric lighting. : 

Luton.—Mr. Snell has forwarded designe of arc lamp columns, 
and the positions of the 10 columns have been fixed, 


electric lighting order. 
in the scheme. 


District Board of Works at Gla 
fixed ab 4 for 5.30 on Monday, Oct. 8. 


Tynemouth.—It is reported that the system of electricity for 


the lighting of the borough is fast nearing completion. - 


Russia.—An experimental telephone line is shortly to be laid 


between St. Petersburg and Moscow, a distance of about 650 miles. 


Pontypridd.—The Urban District Council are applying for an 
A refuse destructor plant is to be included 


. Edinburgh.— The Town Council have placed the balance of 


£3,674. 9^. 4d. from the electric lighting account to the credit of 
the reserve fund. 


Removal.—The Lilleshall Company, Limited, have removed 


from Lime-streeb to 71, Finsbury-pavement' (Electric Railway 
Station Buildings). a 


Poplar.—The ceremony of opening the electricity works of the 
aucus-street, Bromley, E., has been 


Hampstead.—The Lighting Committee are considering the 


necessity of extending the electric arc lamps from Fortune green 
to the corner of Platt’s-lane, Finchley-road (south side). 


Carmarthen.— The Electric Light Committee of the Town 
Council have decided to engage Messrs. Medhurst and Lloyd, of 
London, to report upon a syetem of public electric lighting. ‘ 


Lymington.—Mr. H. Preston is pocseding rapidly with the 
erection of the necessary premises ab Bath-road which are to form 
the works of the Lymington Electric Light and Power Company. 


Norton (Malton).—The District Council have consented to an 
application by the Northern Counties Electric Supply Association 
for a provisional order for the supply of electricity in the district 
under certain conditions, - " 

Aberdeen,—A plan of the proposed new electricity works ab. 
Dee Village, showing Millburn streeb to be widened from 20ft. to: 
45fb., has been adopted, also the erection of a chimney stalk 200fb. 
high, ab an estimated coat of £2,900. | 

Colne.—The Town Council have received the sanction of the 
Board of Trade to the scheme to be adopted by the Corporation 
for the supply of electrical energy as per their electric light order, 
the work to be undertaken forthwith. 

African Telegraph.—The African Trans-Continental telegraph 
line ie completed to Kituta on the south end of Lake Tanganyika, 
and is expected to be carried by the end of July across the 
go Derman frontier to Kassanga, the German station north of 

ituta. 

Anglo-American Telegraph Co. — The directors, after placing 
£6,000 to the credit of the renewal fund, announce an interim 
dividend for the quarter ending 30th ult. of 15s. per cent. on the 
ordinary stock and £l. 108. per cent. on the preferred stock, 
payable Nov. 1. l | 

Warrington.—The promoters of the Manchester and Liverpool 
Electric Express Railway having intimated their intention to 
reintroduce a Bill in the next session of Parliament, the Town 
Council on Wednesday resolved to accept the agreed clauses for 
insertion in the Bill. 

Wigan,—The electrical engineer’s report on the extension of the 
area of supply of electric current has been adopted, aud applica- 
tion is to be made to the Local Government Board to borrow the 
amount required in such instalmente as may be necessary for the 
extension from time to time. i 

Sussmann Electric Miners’ Lamp Co.—This Company has been 
registered with a capital of £30,000 in £1 shares, the object being 
to acquire the business of the Sussmann Electric Miners’ 1 
Company, Limited, to adopt an agreement with the said ol 
company and its liquidator, etc. 

Nelson.—Mr. M. R. North has held an enquiry into the Cor- 


‘poration’s appli¢ation for sanction to borrow £2,500 for electric 


lighting purposes for the borough. The Town Clerk explained 
that the present application was to provide an extension of the 


‘present storage battery by the addition of 72 cells. 


Eastern Telegraph Co.—The directors announce payment on 
15th inst. of a dividend at the rate of 34 per cent. per annum on 
the preference stock of the Company for the quarter ending 30th 
ult, and the usual interim dividend of 14 per cent. on the 
ordinary stock in respect of profite for the quarter ended June 30, 


Friern Barnet.—Ab the lasb meeting of the Urban District 
Council the Clerk reported that the work in connection with the 
initial stages of the electric lighting scheme was being proceeded 
with, and that he was at present in communication with the Board 
of Trade getting information on questions affecting the local 
scheme. o i 

. York.—Ab bhe last monthly meeting of the City Council, ib was 
stated that the Electric Lighting Committee had during the past six 
months made a trading profit on the lighting of upwards of £200. 
After the interest and sinking fund were paid about £100 would be 
left. This is very satisfactory, and it is anticipated that in the 
next six monthe a very good profit will be shown. 

Barnsley,—The borough electrical engineer is preparing speci- 
fications for an additional engine and dynamo for the electricity 
works, A special meeting of the Electricity Committee was held 
on Tuesday fer the purpose of inspecting the public lamps in the 
borough, and of deciding what existing lampe shall be moved to 
other positions, and where additional lamps shall be placed. 

Woroester.—In consequence of the continued increase in the 
price of coal the Electricity Committee propose to increase the 
prices of the current to consumers, as follows: to private cus- 


tomers, 64d. and 3d. per unit ; for waterworks motors, 13d. per 
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unit ; for the public arc lamps, an additional two guineas for each 
all-night lamp, and one guinea for a half.night lamp; and for the 
publio incandeecent lamps, 55. each per annum. 

Hereford.—It was reported at TTueeday's metu of the Town 
Council that the cost of the town’s electric light worke was 
£20,470. 168. 9d. The demand for the current hae exceeded the 
expectations. The installation represente the equivalent 
of 6 822 8-c.p. lighte, and altogether there are over 7,500 lights. 
Applications have been made for current which it is estimated 
all represent a supply of considerably more than 500 additional 
ighte. 

Maoclesfleld.— Oa Thursday week a special meeting of the 
General Purposes Committee of the Co tion—which consiste 
of the whole of the members of the Council—was held for the 
purpose of considering the propose of the Electrical Power 
Distribution Company to apply for a provisional order enabling 
them to establish an electrical installation in Maccleefield. An 
amendment that a provisional order be applied for on behalf of the 
Council was . 

Sutton Celdfield. — The Highways Committee reported ab 
Wednesday's meeting of the Town neil that, with a view to 
facilitating the establishment of telephonic communication in 
Sutton Coldfield, they had granted to the National Telephone 
Company permission to erect five poles in Green.lane and 38 poles 
in Penn’s-lane, and it was stated that telephonic communication 
would be established between the borough and the adjoining 
towns within the next six months. 


Berkhampstead.—4Ab a recent meeting of the District Council 
& letter was received from the Herts County Council, explaining 
the relation of districb councils to the North Metropolitan Electric 
Sapply Company, who had recently got a Bill tbrough 
Parliament, and stating that the County Council would be willing 
to assist any district vouncil that was desirous of obtaining powers 
for themselves, The Council decided to take the necessary steps 
to obtain themselves the position of distributors. 


New Firms.—We are informed that Prof. Alex. B. W. 
Kennedy's business will henceforth be carried on under the style 
of Kennedy snd Jenkin, the partner being Mr. Bernard M. Jenkin, 
and the address 17, Victoria-street, Westminster. —Mr. J. Wemyes 
Anderson, A M.LC.E., M.L Mech. E , bas arranged a 3 
in connection with electrical work with Mr. Alfred Hay, B. So., 
M.I.E.E., and the business of consulting electrical engineers will 
bé carried on at Pearl Assurance-buildinge, Liverpool. 


Londen Gazette.—A receiving order has been made oub re 
T. W. Greavea and W. G. Randall (lately trading as T. W. 
Greaves and Co, at 230, E tet India Dock.road, and 6, Nelson- 
street, Green wich), on debtors’ petition. An adjudication order bas 
also been made out re the above. A first and final dividend of 
2s 844. per pound bas been declared re B. Symons (trading as 
B. Symons and Co). 2, North-street Quadrant, Brighton, Sussex, 
payable at the x ffices of Ward and Wilding from Oot. 5. 


Carnoustie. —A* thelast meeting of the Burgh Commission the 
Clerk reported receipt of a letter from the Board of Trade anent 
the transference of an electric lighting order from a local authority 
to a contracting firm. The Department stated that unless any 
special reasons could be urged, they had decided not to insert 
euch powers in the future. The Clerk also stated that the 
Electrical Supply Company bad promised a reply within a few 
days to his communication as to whether they would withdraw 
their spplication for an order for Carnoustie, 

Belfast —The Corporation have resolved that motor consumers 
be allowed to take not more than one 16-c.p. lamp off the motor 
circuit, thia lamp to be only for use in connection with the motor, 
the current for same being charged at motor rate. Six prepayment 
meters will be installed as an experiment. The charge bas been 
fixed at 541. per unit for all current consumed ; 43d. of this sum 
will go to the credit of the Corporation, and the remaluder — viz., 
3 1.—to the credit of the National Free Wiring Company, as rent 
on the wiring and fittings in premises installed by them. 


Appointments Vacant.—The West Bromwich Corporation 
invite applications for the appointment of borough electrical 
engineer.—Tbe Wes; Hartlepool Corporation are prepared to 
appoint two assistant engineers, at a commencing salary of £120 
per annum, rising by yearly increments of £10 to £150.—The 
services of a mains superintendent are ei dg by the Corporation 
of Southampton. —Tbe borough of Blackburn have a vacancy for 
a shift engineer. —Tbe Ashton under Lyne Corporation invite appli- 
cations for the post of switchboard assistant at their electricity 
works. Fall particulars of theee vacancies appear in our advertise- 
ment columns, i 

Cardiff.—A report upon the recent accident was submitted by 
Mr. W. H. Illingworth, mains superintendent, at the last meeting of 
the Electric Lighting Committee containing somesuggestions for the 
improvement of the low-tension system. After coneiderable diecus- 
sion on the propriety of receiving the repart it was eventually decided 
that it be referred to Mr. Appelbee, and that tbe latter be asked 
to report upon the auggeationa contained therein to a meeting of 
the Electric Lighting Committee to be beld to-morrow. It was 
stated at the last meeting, and there appears to be a good deal of 
truth in it, that a good many of these difficulties were dae to tbe 
„ interference of the committee in matters of petty 

eta 

Stirling.—At a recent special meeting of the Police Commission, 
Town Council, and Looal Authority it was explained, in connection 
with the electric lighting account, that the expenditure included 
£834 as instalment of principal of £25,000 loan, and £665 of 
interest, the station coste being: management, £265; wages, £435 ; 


coal, £500; and stores, £180 —the total estimated outlay being 
£2 879. The income from consumers was calculated at £1,750, 
being 5,000 lamps at 7s. per lamp, with £510 from are lamps, and 
£619 from assessmente. There was £2,479 of the £25,000 loan 
unexpended, but there were a few accounte still unpaid. The 
sum of the credit of the Council for new municipal buildings was 
Inefficient Telephone Serviee.—The National Telephone Com. 
pany in the City of London Court, on Tuesday, sought to recover 
£50 from Mesars. Daniel de Pass and Co., Fenchurch - buildings, 
E.C., for the use of a private telephone wire from their City office 
to their branch establishment at Barking. Messrs. de Pass and 
Co. declined to ay because the wire had never been efficiently 
fixed. The plaintiffs, on thd other hand, declared that the wire 
had been fixed as well as possible. For four miles the wires had 
to stretch alongside the sewer bank, and on several occasions 
whole lengths of wire had been cut off and taken away. The 
company did nob guarantee that the telephones should work 
always. The jary gave jadgment for the defendants. 


Leeds.—The City Council on Wednesday agreed to apply to the 
Local Government Board for permission to borrow £510,500 for 
electric lighting purposes. This sum includes the sum of £177,573 
endo Anse esse by the Council, for which the Local Govern- 
ment Board enquiry had nob yet been held. This proposed loan 
further includes £100,000 for general extensions, and £80,000 for 
extensions on the main line of road to Wortley, New Wortley. 
Armley, and Bramley, and on to Stenningley. It also covers a 
scheme of croesing the river and extending up with the Wesb 
Hunslet direction, through Globe-street, that would require at 
least £80,000. A sum of £140,000 is provided for development and 
extension and the provision of new buildings and of machinery on 
the site already occupied. 


8t. Albans.—The Guardians recently received the following 
report from Mr. Miskin: '' Ae 3 by the Eleotric Lighting 
Sab-Commibtee of the Board of Guardians, give below a summary 
of the probable cost of installing the electric light at the work- 
house. From information obtained of the master, there will be 
required about 85 16 c p. lamps and 38 8 c.p. The cost would be 
approximately as follows : wiring generally to all points including 
fittings, £200 ; dynamo with necessary mountings, £75 ; switchboarde, 
belting, steam connections, beds for dynamo and engine, £68 ; 
accumulators, complete with stands, fixiog. and connecting, £285; 
9 b. h. p. vertical steam engine, fixed £85 ; allow for contingencies, 
£50—total, £763. Owing to the fac» that a man will have to be 
employel to attend to laundry and boiler, the extra wages 
involved by the lighting plant would be very small, as the eame 
man could attend to both. I consider £50 would cover the 
annual expenditure involved, including coal, water, extra wages 
paid, and maintenance,” No definite resolution has been passed. 


Eafield. —A b a recent m of the Electric Lighting Committee 
of the Urban District Council the Clerk stated that, in reply to 
certain queries put to the North Metropolitan Electric Power 
Distribution Company, Limited, Mr. Offor, representing the 
company, had submitted a draft agreement embodying the pro- 

of his company. Mr. Offor attended the meeting, and, 
after a discussion lasting nearly two hours, it was agreed that he 
should take back the agreement for the purpoee of embodying 
such of the propoeals made by the committee as were acceptable 
to his company, and return the amended draft Mr. Trenchard 
said the clerk and he attended a conference of local authorities at 
the Tottenham School Board offices the previous night wi 
reference to the proposed promotion of a Bill in Parliamebt 
confer powers on districb councils for supplying electric lighting 
powers. The posale submitted from Enfield that the joint 
ee should distribute, as well as generate, the light was 
accepted, and a draft agreement was decided upon subject to thé 
Council's opinion on one point. 

West Bromwioh.— The Electric Lighting Commibtee's reporb 
recommends that the charge for electricity for lighting pur 
be fixed at the rate of fd. per unit until an equivalent of 100 
hours' maximum demand has been reached in each quarter, and 
thereafter duriog the same term ab tbe rate of 24. per unit; that 
the charge for electricity for power purposes be ab the rate of 3d. 
per upit until an equivalent of 78 hours’ use of the maximum 
demand has been reached in each quarter, and thereafter durin 
the same term ab the rate of ld. per unit. They also recomm 
that tbe system known as the ''freo-wiring system " be adopted. 
They further recommend that application be made to the Local 
Government Board for sanction to borrow £10,000 for providiog 
materials and labour for wiring houses, and also for the purchase 
and fixing of motors. A further demand for power purposes has 
been made upon them, and to meet thie the engine house musb be 
enlarged, and they have agreed to carry out the extension at once, 
They have decided to advertise for a borough electrical engineer 
at a commencing salary of £250 per annum. 


Sunderland —Various tenders for dynamos and boilers have 
been referred to Mr. Snell to report upon. The Finance Com 
mittee have been authorised to borrow the requisite money for the 
erection of the new lighting station, purchase of plant, and 
making connections, and the cost of laying the mains to Roker. 
The Electric Light Committee have recommended the Council to 
give customers the option of being supplied on the maximum 

emand system or to take off a discount upon the number of unita 
used, on a scale which had been in force before the maximum 
demand system was adopted. Under thie scale customers using 
200 units per quarter will receive 24 per cent. discount ; those con- 
suming 600, 5 per cent.; 1,000 units, 74 per cent ; 1,500 unite, 10 per 
cent.; 2,500 units, 15 per cent, ; and 5,000 unite, 20 per cent, Ia 
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a to meter rents it was decided to recommend thab they be 
uced about an average of 3s. per meter per year. These changes 
will represent a difference of £70 per annum in regard to meter 
rents and £lll per annum in regard to the discount, but the 
committee hope to inorease the number of their cusbomers aud the 
amount of light used. 

Newcastle Electric Supply Co,—A circular has been issued to 
the shareholders calling attention to the extended powers of the 
company under an Acb of Parliament, which had recently received 
the Royal assent and become law, and announcing an extra- 
ordinary general meeting for yesterday. Under the powers now 
Donee by the company, the area of supply of electricity in 

ulk and in detail has been greatly extended, the districts of 
Goeforth and Longbenton being included ; and it is also pointed 
out that by arrangement with the Council of the urban dietrict 
of Walker that district will be supplied, as will the Walker and 
Wallsend Union Gas Company, with the whole of the electric 
energy in bulk required by them. Io is pointed out that the 
organieation of the company requires to be at once extended and 
strengthened ; and the directors will ask the meeting to vary the 
articles of association so as to allow of an increase in the number 
of directors by the addition of several gentlemen, who will assist 
in the maturing and carrying out of the extended plane and 
operations necessary in the erection of a new large power station. 

e names of Sir Lindsay Wood, Barb., and Mc. H. B Noble are 
mentioned iu this connection. 

Glasgow.—Ab the last meeting of the City Council the Statute 
Labour Committee reported recommending that the application 
for permission to lay cables by the Corporation telephone depart. 
ment be granted. The master of works stated that the plan 
showed that the cab'es were intended to be laid in nearly every 
street within the distric) bounded by the River Clyde, Hope- 
etreeb, George street, High.street, and Salt.market. He saw no 
objection from the statute labour point of view, except that there 
would be an enormous interference with the public use of the 
streets for a considerable time to come. None of the streets 
to be opened up could be pub into a satisfactory condition 
for more than 12 months from the time the fired opening is 
made. The committee, having considered the matter, agreed to 
recommend that, so far as the streets in question were public 
streets, the permiesion of the Corporation (Police Department) be 
granted on the understanding that, with the view of minimising 

convenience to the public, the Telephone Department carry out, 
as required by the master of works, the work in streets that may 
be for other purposes opened up, and thab the pavements of streets 
be, as far as possible, utilised instead of the roadway. 

Stook Exchange. — The Stock Exchange Committee have 
appointed Oct. 11 as a special settling day for Eastern Extension, 
Australasia, and China Telegraph Company's further issue of 
50,000 shares of £10 each (issued at £3 per share premium), £6 
paid (of which £3 is capital and £3 is premium), Noe. 250,001 to 

,000. The committee have also ordered the undermentioned 
securities to be quoted in the official list: British Columbis 
Electric Railway Compavy's further issue of 1,600 5 per cent. non- 
cumulative preference shares of £10 each, "mur id, Noe, 37,001 
to 38,600; Eastern Extension, Australasia, an China Telegraph 
5 further issue of 50, 000 shares of £10 each (issued at 
£3 per share premium), £6 paid (of which £3 is capital and £3 is 
premium). Nos. 250,001 to 300,060. Applications have been made 
to the Stock Exchange Committee to appoint a special settling 
day in and to grant a quotation to the United River Plate Tele- 
phone Company's farther issue of 23,361 5 per cent, cumulative. 

reference shares of £5 each; and Vickers, Sons, and Maxim's 
urther issue of 500,000 ordinary shares of EI each, fully paid, 
Nos. 1 500,001 to 2,000,000. The committee have further been 
asked to allow the National Telephone Company's £500,000 4 per 
cent, debenture stock to ba quoted in the official list. 

Rickmansworth.—At the last meeting of the Urban District 
Council, Mr. Offor, of the North Metropolitan Electric Power Dis- 
tribution Company, attended the meeting to explain the company’s 
proposal to light the districb with electricity. He eaid the com- 
pany had given formal notice of application for a provisional 
order. The special terms the company would make would not be 
included in the provisional order, bub would be embodied in a 
supplemental agreement, because the Board of Trade objected to 
such contracts with local authorities, The company were prepared 
to undertake the supply of electricity for the street lamps at 3d. per 
unit. According to Sir William Preece six units were equivalent to 
1,000 cubic feet of gas. On that basis 3d. a unit was equal to Is. 6d. 
per 1,000[t. of gas. With regard to private supplies, the charge 
would be at the rate of 7d. per unit for the firab hour and 3d. per 
unio for every hour afterwards. The ordinary consumer would, 
on the average, use the light for about three hours in the 24, and 
in such a cage the average cost would be 4d. a unit. If anyone 
used electricity for only one hour a day, his custom would be a 
loss to the worke. The company were also prepared to give the 
Council the option of purchasing the business as a going concern 
on the expiration of two years’ notice, which could not, however, 
be given until the lapee of 12 years, or at a subsequent period of 
seven years, the value to be fixed by independent valuere. Of 
course, the company would make these arrangements in con- 
sideration of the Council consenting to the provisional order. The 
offer is to be considered by the Council. 

Derby.—During the year ended March 31, 1900, a neb profit of 
£113 bas been made by the electric lighting undertaking. The 
iaorease in the price of coal is estimated to have reduced the profit 
by £700. The following estimate of expenditure on capital account 
during the next two years has been submitted by the electrical 
engineer—viz. : one new 1,000-h.p. engine. and alternator with 
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foundations, £8,650; one new 600-h. p. boiler, with superheater 
and economiser and brickwork, £2,000; one ejector condenser, 
£650; new chimney, £1,500; motors, £2,000; transformer, £750; 
meters, £750 ; extensions to switchboard, £450 ; piping to connect 
engine aud boilers, £400 ; extension of mains, £7,500 ; sundries, 
£139 ; amount overspent, £7,190; retentions on existing con- 
tracts, £3,091—total, £35,000. With reference to the two last 
items in the above estimate—viz, £7,190 and £3,021—the 
committee beg to reporb that the sum of £850 had been 
expended on a stock of motors for hire, and £1,000 on a 
stock of cable. The greater portion of the amount overspend 
has been used on mains extensions rendered necessary by 
the rapid increase of demand for electricity in excess of the 
estimate made when the Council on Jan. 4, 1899, granted the 
sum of £25,000. The following figures show how rapidly the 
demand for current has increased during the past few years: 
1895, lamps connected 13,554; 1896 18,000 (increase, 4,446); 
1897, 20.783 (2,783); 1898, 28,043 (7,260); 1899, 35 909 (7,866); 
1900 (to September), 44, 959 (9,050). The Council propose to apply 
for sanction to borrow £35,000. Orders have been given for eteam 
jets to be placed on two boilers at the electric lighting worke to 
make a forced draught. Extensions of the mains have been 
ordered to the new Methodist Chapel, Dairy House-road, at a cost 
of £140, and to Abeli/s Foundry, Brook-street, ab a cost of £100. 
The following is tbe new scale of charges for electricity, as an 
alternative mode of charging—viz : for all quantities up to 500 
units per quarter, 54d. per unit; for all quantities over 500 and 
not exceeding 1,000 units per quarter, 5d. per unit ; for all quan- 
tities over 1,000 and nob exceeding 2 000 units per quarter, 43d. 
per unit; for all quantities over 2,000 and not exceeding 3,000 
unite per quarter, 44d. per unit; for all quantities over 3,000 and 
not exceeding 4.000 units per quarter, 41d. per unit; for all 
quantities over 4 000 units per quarter, 4d. per unit. 


Wrexham.—The engineer's monthly report on the electric 
lighting work submitted to the Council last week stated: There 
are still some details before the buildings are finally completed, 
bub they are ready to receive engines, dynamos, aud condenser. 
All the boilers have been delivered, and foundations completed 
ready to receive them. The men are now at work getting them 
into position, and there is Doing now to delay their completion. 
The water-tube boilers will probably be ready for steaming by 
the middle of October, but the Lancashire boiler will, of course, 
not be steamed until tbe destructor is complete, Two sets of 
machinery will be delivered at the depôs towards the end of this 
month, and the condenser is promised at the same time. We are 
urging the manufacturers of the steam and exhausb piping to push 
forward the delivery of same, and understand from them that 
there will be no delay. The makers of the switchboard assure 
us that they will be in a position to complete by the time this is 
required. A certain amount of progress has been made with the 
mains, lampe, eto, but we cannot regard it yet as satisfactory, 
The contractors have at length, however, got a large amount of 
material to proceed with, and we tbink thab at the end of this 
month a large proportion of the cable should be laid. I will 
be as well to finally decide positions of arc lamps so that 
the contractors may have no excuse for further delay on 
that ground. The accumulators will be to hand when 
required. As mentioned in our last report, there has been 
great delay on the part of the rolling mills in manufactur- 
ing the rails. We understand that these have now been 
received and the contractors have promised to dispatch. The 
excavations for the foundations of the destructor have been got 
out, and there should now be nothing to delay rapid progress 
with this work.” Mr. Trentham further stated that 31 arc lampe 
had been decided upon to date, and, as ib was more convenient to 
switch nine lampe on and off by one switch, ib was suggested that 
five extra arc lamps be obtained. The estimate of the extra cost, 
including additional length of cable, was £180, and the length of 
cable required in Egerton-streeb would be 180 yards, which, at 
8s. 8d. per yard (the schedule price for a 125 cable), would 
amount to £78, plus £10 for connecting-box ia Regent atreeb. 
These works are to be carried out. The estimate of the cosb of 
wiring the depdt premises for electric lighting was £85, and 
tenders are to be invited forthe work. Mesers. Meldrum reported 
thab repeated alterations had been made since their tender was 
accepted, necessitating new drawings, and generally delaying the 
work ; and they mentioned that ao late as the previous week an. 
alteration was made in the position of the boiler. This will 
neceesibate about a month's delay. 


Royal Photographic Soolety.— The forty-fifth annual exhibition 
of the Royal Photograpbic Society opened on Oct. 1, and has 
been removed from its old quarters at the Society of Painters in 
Water Colours to the New Gallery in Regent-street. The exhibi- 
tion, which will remain open until Nov. 3, was inaugurated lasb 
Saturday by a conversazione, ab which Mr. Dallmeyer (the presi- 
dent) and Mre. Dallmeyer received a very large number of ladies 
and gentlemen, who greatly enjoyed the many very fine specimens 
of the photographic arb which have been collected together, and 
which cover the walls of four large rooms as well as those of the 
upper gallery. The absence of the crush hitherto unavoidable 
in the one room abt Pall-mall East was nob the least welcome 
feature of the evening. The exhibite, remarkable as mosb of 
them are both for composition and for technical execution, lie 
somewhat without the scope of this journal, and the various 
processes of photography in colours, of which very advanced 
specimens are shown, have already been described in our columns. 
The newest of this kind consisb in transparencies on glass in 
wea pate aii by the McDonough-Joly process, which is an 
improved and practical working out of an early method suggested 
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and demonstrated by Louis Ducos du Hauron. Ib is based, like 
most of the modern processes of colour photography, on the 
rezearches of Clerk-Maxwell and on the Young-Helmholtz theory 
of the nature and properties of light. Ib proceeds on linee of 
analysis and synthesis, breaking up the effect of light apon the 
photographic plate into three separate colour eensation effecta, 
the impressions of which are produced simultaneously by one 
exposure upon a single photographic plate, through the interven- 
tion of a screen ruled with thethreefundamentalcolours—red, green, 
and violet, in very fine parallel lines. By viewing the resulting 
print or transparency through a second similar screen, properly 
adjusted, the bhree - colour effects are again combined, and 

roduce a coloured representation of the original subject. 

he process can aleo be applied to the production of photo- 
mechanical prints in colours on paper, suitable for book 
illustration or other purposes. The best specimen shown 
is a etereoscopic photograph of a basket of fruit, by the 
Sanger Shepherd process of natural colour photography, 
negative and print by E. Sanger Shepherd and R. Lincoln Cocke. 
The present exhibition does not present anything new with regard 
to scientific instruments, no new inventions having been made 
during the last 12 months which come within its range. Dallmeyers 
exhibio a new telephotocamera with which some very remarkable 
results have been obtained. The Eastman Company's Panoram ” 
camera is aleo exhibited for the first time. The London Stereoscopic 
and Photographic Company, Limited, show some wonderfully 
clear photographs of electric machinery (15 by 12 direct pictures). 
Among the scientific, technical, and photo-mechanical prints 
exhibited upstairs we noticed several illustrating the radio-active 
properties of the metals, radium and polonium, and the action of 
uranium salts on photographic plates, by Dr. W. J. Ruseell, 
F.R S.; some magnetograms, both by the bromide and the 
old wax-paper process, by the Rev. Walter Sidgreaves; a 
number of very interesting photomicrographs of diatome, by 
E. M. Nelson; and of curious insects, by T. E. Freshwater ; 
and three platinum prints of brain cells and of ganglia taken by 
the Zettnow filter at an exposure of 10 minutes, and by the 
Zettnow-Tavel filter ab an Sx poante of from 12 to 17 hours, by 
Doctor G. Mann. There is also a curious series of pictures of 
snow crystala by Dr. R. Neuhauss, and a large number of 
enlarged astronomical pbotographs from the Royal Observatory, 
Greenwich, 


TRACTION. 


Strike.—A strike of tramway employés has begun at Marseilles. 
British Electric Traction Company. — Warrants for the 

debenture interest have been posted. 

Erdington.—A proposal in favour of the construction of tram- 
ways will come before the Council next month. 

London Uaited Tramways.—We refer eleewhere to tbe atill 
postponed opening of these lines and its cause, 

Newoastie.—Io is not expected thab any of the new lines of 
electric tramways will be ready for opening this year. 

Nottingham.—The first section of the new electric tramways 
will be ready for opening in the fireb week of November. 

Darlisgton.—The Light Railway Commissioners have pro- 
3 approved the order for the scheme originally propounded 
for the Darlington tramways. 

Little Lever.—Doputations from the Farnworth and Radcliffe 
Urban District Councils are to meet the Little Lever Committee 
on the matter of the proposed tramways. 

Manchester.—We learn that the first section of the electric 
tramways will be ready in about four monthe, and the whole 
system will then be taken over gradually as fast as the new lines 
can be constructed. 

Paisley.—Mr. W. M. Murphy, Dublin, is taking steps to 
romote another Bill for the formiog of a new tramway scheme 
or the town and district, The new scheme is to be called the 

Paisley district tramways. 


Paris.—The frequent collisions of tramcars are ascribed in the 
local Press to the inexperience of the drivers, and to the false 
economy of the companies, who employ only one engineer when 
two are absolutely necessary. 

King's Norton. —The City of Birmingham Tramway Company 
have agreed to carry their existiog line from the terminus at 
Bournbrook to Chapel-lane, Selly Oak, and to contribute £1,500 
towards the lowering of the canal bridge. 

Neison.—The Board of Trade have authorised the service of 
notice by the Corporation on the Burnley Tramways Company, 
under the enabling powers of the Tramwaye Act, 1870 requiring 
the company to sell to the Corporation so much of their tramway 
undertaking as i8 within the borough. 


Brisbane Tramways Co.—On and after April 1, 1900, the 
debentures forming an issue of £250,000 5 per cent. debentures of 
£100 each, Nos. 1 to 2 500, will be paid off in accordance with the 
sixth condition endorsed thereon at the National Bank on delivery 
of the debentures and all unmatured coupons. 


Aberdeen.—Tbhe Tramway Sub-Committee have approved of 
the plans showing the connection of the proposed new electric 
tramway line to the Links to the line at the junction of George- 
street and Union-street. Part is to be a single line, as an agree- 
ment with the proprietor of certain property appears to be difficult 
to arrive ab, N 

East Ham. — The probable date of the opening to traffic of the 
first section of the District Council's tramways, consisting of 


5:51d.; Leeds, 5:97d.; Bradford, 6:22d.; Glasgow, 6 26d.; Li 
pool, 6:6d.; Blackburn, 6:82d.; Halifax, 8°701.; Sheffield, 10°Od.; 
and Blackpool, 11°4d. 


ex 
de 


London 
over about 60 miles of roadway, commencing at 


54 miles of single track, is April next. The permanent way is 
complete, and the erection of the overhead trolley line will be 
finished in about a month from now, while the generating station 
and car depót is also well advanced, 

Lifeguards.— We learn that the Dudley, Stourbridge, and 
District Electric Traction Company have recently fitted one of 
their new electric tramcara with Messrs. Wilson and Bennett’s 
lifeguard, which was exhibited at the recent. tramway exhibition, 
when it was awarded the first prize. 'The appliance is manu- 
factured by Messrs. Gabriel and Qs. , of Birmingham. 

Bolton.—Abta meeting of the Electrical Tramways Committee 
of the Corporation on Monday evening, the following information 
was submitted: as to tramways cost per car mile, exclusive of 
interest and sinking fund—Bolton, 6 05d.; Hull, 4:47d.; Dover, 

ver- 


Hyde.— Tbe Hyde and Dukinfield Town Councils propose to 


borrow £76,000 each for the construction of the electric tramway 
between these boroughs and Stalybridge, which was referred to at 
length in a previous issue. Ab the enqui 
Railway Commissioners granted the order 
Commercial Brow route, the alternate route along the proposed 
new road being selected. 


last week the Light 
th the exception of the 


Dudley.— Lasb Friday Colonel Dunlop inspected the new tram- 


way from Dudley to Cradley vid Netherton and tbe reconstructed 
line from Dudley to the tramway depó* as Sedgley, both of which, 
witbin the borough, will be supplied with electricity from the 
Corporation generating station, 
lines was inspected by Mr. Trotter six weeks . 


he electrical equipment of the 
ago, and it is 
ais that the cars will commence running without further 
a 0 


Cardiff.— Plaus have been submitted by Mr. Harpur, the borough 


engineer, and Mr. Ellis, the electrical tramway engineer, to the 
Cardiff Tramwaye Committee for the erection of a power etation 
for tramway purposes, and specifications for the machinery and 
boilers which Mr. Ellis had 
specifications are for four engines of 500 h. p. each, four 300-kw. gene- 
rem and four Lancashire boilers. 
t or. 


repared have been agreed to. The 


Tenders are to be adver- 
Edinburgh.—4At a meeting of the Town Council on Wednesday 


5 was proposed that, in view of the electric tramway to be run 
rom 
to the 


usselburgh to Joppa, and the importance and convenience 
ublic of a through service to Edinburgh, that it be 


remitted to tbe Lord Provost’s Committee to consider the whole 


question of traction between Edinburgh and Joppe, with powers 


to employ skilled experte and report, The motion, on a show of 


hande, was defeated by a large majority. 


St. Helens.—At the last meeting of the Electric Supply and 
ude in 


Tramways Committee the town clerk was instructed to in 


the application to the Board of Trade permission to borrow money 


for the construction of tramways in Corporation-streetb and Parr- 


street, the sums required for the construction of the extensions to 
the borough boundary in Newton-road, and to the boundary in 
Bold-road from Station-road. The borough electrical engineer 
was instructed to prepare estimates of the cost of the works 


indicated. 


Kingston.—The Corporation bave reeolved to op a Bill 
roposed to be promoted by the London United Tramway 
mpany for powers to construct and work electric trams in 
the borough and in otber parts of Surrey. By this scheme the 
nited Tramway Company propose to „ drams 
ammersmith 
and going as far as Esher. There are to be six lines: (1) from 
Hammersmith, through Fulham, Putney, and Kingston, to 
Hampton Wick ; (2) from New Malden to Kingston ; (3) from 
the Kingston gate of Richmond Park to Tolworth ; (4) from 
Surbiton to Esher ; (5) from Thames Ditton to Hampton Court; 
and (6) from Surbiton to Hook. 

Wigan.—At Wednesday's meeting of the Town Council a com- 
munication was read from the Pemberton District Council giving 
notice, under the Tramways Act, 1870, that they required the 
Wigan Corporation to sell to them so much of the tramways 
undertaking as was authorised by the Tramways Order, 1879. The 
matter was referred to the Eleotric Lighting and Tramways Com- 
mittee. It was also resolved to ask sanction to the borrowing of 
£16,500 for electric lighting and power. It was stated, in connec- 
tion with the construction of the electric tramways, that the work 
on the section running to Martland Mill Bridge had proceeded 
fairly rapidly. Difficulties had, however, presented themselves 
relating to other people. They bad not yet been overcome, but it 
was hoped they would soon disappear, and there would be no 
difficulty in completing the section within a few daye. 


New South Wales.— Since the present Government came into 
office, the construction of the following tramways has been 
authorised: Spit-road tramway, £15,940; Kenaington and R'fle 
Range tramway, £18,000; Rose Bay to Dover-road tramway, 
£7,345 ; St. Peters to Cook’s River tramway. £16,850 ; George- 
street North to Dawes Point tramway, £18,000; Balmain to 
Drummoyne tramway, £12,000; Enfield to Mortlake tramway, 
£17,000; Newcastle-Adametown tramway, £6,000: Newcastle- 
Waratah tramway, £5,700; Broken Hill tramways, £18,000. 
There is considerable stir in Broken Hill as to the character of the 
tramwaye which the Minister for Public Works promised them. 
The suggestion to utilise steam motors from Sydney after the oon- 
version of the trams bere does not at all commend iteelf to a 
section of the inhabitants, who demand nothing short of an 
up-to date electrical eystem.— New South Wales Railway Budget. 
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Bradford.—Returns showing the working of the Bradford 
electric tramways for the week ended Sept. 30 has been submitted 
as follows: On the Bolton section 3,099 miles had been run, and 
the receipts amounted to £143. 78. 10d., equal to 11 Id. per car 
mile. The workmen's checks issued numbered 1,501, and 1,476 
had been returned. The total receipts since April 1 amount to 
£4,044. 4a, 10d., or 11 57d. per car mile. On the Horton section 
during the past week 6,352 miles were run, and the receipts were 
£296. 13s. 4d., which is equal to 11:2d. per car mile. The work- 
men’s checks iesued numbered 1,735, and 1,733 were returned. 
The total receipts since April 1 amount to £8,813. 5s. 10d., which 
is equal to 12:4d. per car mile. On the LiJget Green section 2,700 
miles had been run, and £131. 16s. 10d. taken in receipts, which 
is equal to 11:834d. per mile. The total receipts since the com- 
. amount to £632. 78. 2d., which is equal to 12 31d. per 

e. 


Wandswerth.— The District Board of Works bave adopted the | 


General Purposes Committee’s report on the notice of intention of 
the London United Tramways Company, Limited, to apply for 
powon to construct tramways through Putney High-streeb and 

pper Richmond-road, Putney. The committee state that they 
had aleo considered a letter from the town clerk of Kingston- 
on-Thames, with reference to the foregoing proposal, stating 
that the Corporation’s Tramways Committee had recommended 
the Council to offer a determined and unqualified opposition to the 
company’s Apparet the Corporation having themselves decided 
to apply in the next session of Parliament for tramway powers, 


and enquiring whether the Board would also oppose the application | 


of the ses rod The committee recommended that the company 
be informed that the Board would be glad to receive any explana- 


tion they might desire to submit, and that the Kingston Corpora - 


tion be informed that the Board or their succeseors would consider 
their letter in connection with any tramway scheme that might 
come before them. This was adopted without discussion. 


Croydon.—The County Council have adopted the following 
report of the Tramways Committee: The committee do not 
recommend the acceptance of any tender for the new lines and 
reconstruction of the tramway track, but recommend that this 
committee do, in conjunction with the Roads Committee, carry 
out the work in hardwood, and that they be empowered to advertise 
for and to accepb tenders for the necessary materials and work, 
and to engage euch labour as is requisite for giving effect hereto. 
The following is a complete list of the estimated cost and tenders 
accepted and recommended for acceptance of the various works in 
connection with the tramways : reconstruction of track and paving, 
£102,000; overbead equipment, less £1,000 extra for lighting 
pur (Contracb No. 6), £20,045 ; feeders, test wires, and road- 
ok (Contract No. 4), £12,963 ; cars (Contract No. 2), £9,670; 
motorcar equipment (Contract No. 3), £13,052; excavating and 
guard-wires, £1,400 ; Thomson-Houston car-shed additions (con- 
tract) £4,700; Brighton road car-shed (contract), £4,700 ; 
engineer’s commission, £3,000; contingencies, £5,000 — total, 
£176,530. The committee also recommend thab application be 
made to the Board of Trade for their consent to the laying of 
double lines of tramway from The Swan and Sugar Loaf, South 
Croydon, to the borough boundary at Purley, and from the 
Thornton Heath pond to the borough boundary at Norbury. 
Read letter from the British Electric Traction Company, Limited, 
stating that they are prepared to sgree to the Corporation them- 
selves carrying out the construction and reconstruction of the 
permanent way and to pay 64 per cent. upon the reasonable cost 
of the work, ib being understood that the maximum sum upon 
which such percentage shall be calculated shall nob exceed 
£108,000, which was approximately the amount of the lowest 
tender, and that it is to be understood tbat if the Corporation 


should effect any saving and be able to complete the work for a- 


lees eum of money than £108,000, then that the company as 
lessees ehall only be debited with 64 per cent. upon any total eum 
less than £108,000, and suggesting that this understanding should 
be confirmed by a resolution of the Council. The committee 
recommend that the Council do pass a resolution accordingly." 


COMPANIES' MEETINGS AND REPORTS. 


HALIFAX AND BERMUDAS CABLE. 


The report of the directors for the year ended June 30, adopted 
ab the meeting on Friday last, states that the net result of the 
year's working is a profit of £3,795, as compared with £10,142 for 
the previous year. An interim dividend of 24 per cent. has already 
been paid, and it is now proposed to make a further equal pay- 
ment, which will together absorb £2,500, and leave £1,295 to be 
carried forward. Offers for the eale of debentures to the trustees 
were invited in December and June last, and £5,197 was paid for 
£5,200 of debentures, which amount has been written off capital 
expenditure. 


DIRECT WEST INDIA CABLE. 


The report of the directors for the year ended June 30, adopted 
ab the meeting on Friday, states that tbe neo result is a profit of 
£5,456 An lntecisi dividend of 24 per cent. has already been 
peid, and it is now proposed to make a further distribution of 
34 per cent., which will leave £3,656 to be carried forward. Under 
the doed the redemption of the Company's debentures commenced 


in June last and £9.000 of debentures have been acquired and 
cancelled, which amount has been written off capital expenditure. 


HAWAIIAN TRAMWAYS. 


The ordinary general meeting of the Hawaiian Tramways 
Company, Limited, was held on the 2nd inst. at Cannon-streeb 
Hotel, E.C. i 

Tho Chairman (Colonel C. M. Davidson), in moving the adoption 
of the report and accounts, said that the progress of changing 
the motivo power had been checked by the action of the opposition 
company in Honolula. The new electric motive power would be 
generated by steam. 

The report and accounts were adopted and a dividend of 6 per 
cent. declared. 


RECORDING TELEGRAPHS. 


An extraordinary general meeting of this Company was held on 
Monday at Winchester House, Mr. J. A. Sillars presiding. The 
following resolution was carried: That the Company be wound 
ap voluntarily, and that a liquidator be appointed for the purposes 
of such winding up.” | 

The Chairman said the new company—the Typewriting Tele- 
grapb Corporation—had been successfully formed, and he con- 
grabulated those who were holders of ite shares. The first meeting 
of that company would take. place on the 4th inst., when the 
chairman, Sir James Fergueson, who was a former Postmaster- 
General, would have an interesting statement as to the invention 
to lay before the shareholders. 


PROVISIONAL PATENTS, 1900. 


SEPTEMBER 94. 

1031298. Improvements in ard conneoted with wireless tele. 
graphy. Charlee Edwin Wilson, 24, Southampton- 
buildings, Chancery-lane, London. (Date claimed under 
Patents Rule 19, June 5, 1900) (Complete specification.) 

Improved electromotor. August Emil Sauer, 60, Queen 
Victoria-streeb, London. (Complete specification.) 

An improved electrograph. Wilhelm Carl Emil Faber, 
53 Chancery-lane, London. . 

Improvements in or relating to trolleys. for use jn 
electric traction. John George Lister, 111, Hatton- 
garden, London. 

Au application of electricity to the imitation of 
snakes, reptiles, and insects for theatrical and 
other purposes. Charles Alias and John Joseph 
Webber, 36, Soho equare, London. 

SEPTEMBER 25. 

An improved electric automatically indicating target 
for rifle practice. Percival William Merfleld and 
Edgar Toz»r, 33, Cbancery-lane, London. 

Imp:ov.monts in coin-operated electric meters. Frank 
Kraemer and Eugene Weber, 45, Soutbampton-build- 
ings, Chancery-lane, London. (Complete specification.) 

Improvements in arc lamps. Henry Stansfield Dodd 
and Robert Ironeide Bagnall, jun., Norfolk House, 
Norfolk.street, Strand, London. 


SEPTEMBER 26. 

An arrangement of connections for sets of electric 
glow lamps in series so as to maintain the cirouit 
in case of the extinction of one or more of the 
jamps. Siemens Bros. aod Co., Limited, Birkbeck 
Bank-chambers, Southampton-buildings, Chancery-lane, 
London. (Siemens und Haleke Aktien - Gesellschaft, 
Germany.) (Complete specification.) 

Blectric generators for military and other cycles. 
Henry Vander Weyde, 53, Chancery-lane, London. 

Improvements in magneto-telephones. Henry Edward 
Newton, 6, Bream's buildings, Chancery-lane, London. 
(Parnell Rabbidge, New South Wales.) 

Improvements in and relating to incandescence 
electric lamps. Charles Alfred Henry, 55, Chancery- 
lane, London. 

Improvemente in electrodes for accumulators. Herbert 
John Haddan, 18, Buckingham-street, Strand, London. 
(Richard Goldstein, Germany.) 

SEPTEMBER 27. 

Improved mode of attaching glass shades to electric 
light and the like fittings. James Armeby Ellis, 34, 
Castle street, Liverpool. 

Imprevemente in electrical fase boxes. Arthur Denby 
Smith, Sunbridge-chambers, Brad ford. 

Improvements in electric switches. Vittorio Giovanni 
Lironi, Luna Electric Worke, Harpurhey, Manchester. 
Improvements in carbon brush-helders for dynamos. 
Siemens Bros. and Co, Limited, Birkbeck Bank- 
chambers, Southampton - buildings, gg cas A lane, 
London. (Siemens und Halske Aktien - Geeellechafo, 

Germany.) (Complete specification.) 


10966, 
16983. 


17003. 


17038. 


17049. 


17077. 


17110. 


17125. 


17138. 


17181. 


17135. 


17154. 


17100. 
17178. 


17174. 
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17104. Improvements in electric switches. James Mitchell 
Hewitt and William Gould Rhodes, 46, Lincoln’s-inn- 
fields, London. (Complete specification.) 

17194, A fusible alley specially adapted for use as an 
electrical circuit breaker. Richard Pearson, 53, 
Chancery-lane, London. 


SEPTEMBER 28, 

17211. Imprevements in electric conductor casings or 
conduits. Louis Mareb, 15, Water-street, Liverpool. 

17234. Improved means for generating variable electro- 
motive force, James Edgar Miller, Westinghouee- 
building, Norfolk-street, Strand, London. (Date 
applied for under Patents, etc., Act, 1883, Sec. 103, 
March 1, 1900, being date of application in United 
States.) 

17246. Improved prepayment of electricity meter with ooin. 
freed control mechanism. Benedetto Avena, 322, 
High Holborn, London. (Complete apecification. ) 

17202. Improvemeats in electricity meters of the electro 
lytic type. Arthur Wright and the Reason Manufac- 
turing Company, Limited, Norfolk House, Norfolk. 
street, Strand, London. 


SEPTEMBER 29. 

17289, Improvements relating to automatic electric switches. 
Arthur Henry Adams, 34, Castle-street, Liverpool. 

17994. Imprevements in or relating to electric telegraph or 
telephone instruments. Alfred Julius Boult, 111, 
Hatton-garden, London. (Alexander Bannerman, South 
Africa. ) 

17310. Improvements in apparatus for the generation and 
electrolytic application ef electric currents. Francis 
Edward Elmore, Birkbeck Bank - chambers, South- 


ampton-buildings, Chancery-lane, London. (Partly by 
John Oliver Sartee Elmore, India.) 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published on Oct. 20. 


1899. 


19189. Means and apparatus for electrically working 
vacuum and air pressure railway brake. Siemens 
Bros. and Co., Limited. (Siemens und Haleke Aktien- 
Gesellschaft.) 


24116, Electric accumulators. Perrin. 
$5707. Electric motors. Rowntree. 


1900, 

120083. Dynamo-electrio mine exp'oders or apparatus fer 
firing explosives. Wetter. (Gomant.) 

14988, Electromagnetio apparatus for jacquards, Szozepanik 
and Kleinberg. 

14280. Electric awitches. Pearson. 

15167. Systems of electrical distribution. British Thomson- 
Houston Company, Limited. (Davis.) 

15285. Syatems of electrical distribution, British Thomson. 
Houston Company, Limited. (Lunt.) 


15313. Automotor trolleys for electric current. Lombard- 
in. 


TRAFFIC RETURNS. 


Returns for Increase Total receipta for 

Line. week half-year. 
Ending 1899 di decrease. ee 1899, 

£ £ 2 E £ 


Aberdeen Corp'rat'n Sept. 29 801) 566 + 9235 | 13,211) 11,531 
Birmingham Trams. „, 22 4 6304, 314 + 3166 165.087 157,112 
Blackburn Corp'rat'n ,, 22 499| 4380 + 61 17,147 15,050 
Blackpool Corporatn. „„ 27 [1 034| 575 + 469 24,472 18.224 
Blackpool-Fleet wood ,, 29 768 768 — 17.662 17,536 
Bradford City Trame „, 30 571] 352 + 219 13.489 10,628 
Bristol Tramways Co. „„ 28 3, 402 3, ii + 343) — — 


Carlisle Tr'mw'ys Co| ,, 29| 189 — 2,6877 — 
Central London Ry. „, 29 5,208 — — 42,407 — 
City & South London ,, 30 1,574 963 + 611 |19,621:/12 185 
Cork E. T. and L. Co. , 27| 443| 396 + 47 16.167 14,849 
Dover Tramways ..| , 29 255 210 + 45 8,233 | 7,872 
Dablin & Lacan E. R „, 22 103; 92 + 11 1,401 1, 140 


Dublin U. T., elec. care „, 28 3, 6511, 933 +1,718 | — — 

Dublin S.D. Electric „ 28 854| 785+ 69 — — 

Glasgow Corporation 29 9,748 9,519 + 229 — — 
ax Corporation Oct. 1| 794] 570 + 224 21.070 16,370 


. yum Corporat’n E. S. Sept.29 |1.277| — —  ]|32,581a| — 
verpool Corporat'n „, 2259, 8747, 106 +2,768 296 137 260,373 
Livecbool Overhead| ,, 30 |1,685|1,481| + 904 22.680 21,617 
St. Helens Tramwys. „ 26 — | —|4- 25| — — 
. Bheffield Corporat on „ 30 2,5134 — — — — 


- Southampton Trame „, 27| 735) 392 + 343| — — 
Swansea Tramwaye.. ,, 28| 447| 209| + 178 | 6,647 | 4,199 


« Bince April 1. b Partly electrical, c Since Jan. 1. e From July 30. 
f From June 30, 


COMPANIES' STOCK AND SHABE LIST. 


Amount 
Name. peid. 


Commereial and Industrial.— 
Aron Blectricity Meter, 6 p.c. Cum. Pref. Shares, 1-128, 000 1 


Beitish Insulated Wire, Ord., 1-40,000 = as oe =o am ew as we 1 
40,001-70,000 RETE 2 % „„ „ „„ „„ „6 „ „ „6% asec „„ „% „„ „%% „% « ™ 

— 6 per cent. Cum. Pref., 1.40, 000. 8 
—— 6 cent. M ure 100 
British Slectric Works, nary, 60, 0Ol- 96, 000 * 1 
6 per cent. Cam, Pret., 1-50, * 

cent. Mortgage Debentures ...... — 108 

British W use and Manuf., 6 per cent. Pref... : 

"usn MICCEHICAL ENDgDOeenDg, rana on oe as as as as oo ns c 
— Non. Cum., 6 per t. Pref. ........ 53 3 
—— 44 per cent. Debenture Btock.... .. — .. =.. — 100 
— cent. Debenture Stock... .. .. a as «e «s 100 
Oallender's , De W eda ned Ege ura cH eu es m E w 
DONDE b pe ou Prol. a seas AAA os he me et ee UM os 4 
— § cent. Debentures . o e qp 96 00 om GO CO @ €D T — 
Bdison Swan United, Ordinary . =. .. = as ao o oc ao ~- 8 
——— b per cent. Debentures ...... 8 aa b 
—— 4 per cent, Deb, Stock. as aer as @8 690 @ GS oD 100 
— — 6 per cent, Second Deb. Stk., Prov. Crts. seis aaa — 70 
Electric Co PFCCCCCCCCCCCCCCC aa Gx wvbs oni ue ad 3 
= J per cent. Cumulative Pref. KR cess ~ 8 
cy. odd c ded o men cca e E 
W 9 's Telegraph Works, Ordinary PANNE 

cent. Preferen € 06 99 09 QD oo em Co co ao ow O6 6 

= 44 per cent. Debentures ........ o.ae.. oo as oo co — 100 
India Bap s F Works ...... 10 
cent. Debentures ........ aoso =o =o o =o mee 100 

3 traction and Mainte nano 18 
„% AAA 100 
Telegraph Manufacturing, — J — 6 
6 per cent. Cum. Pref.. ssa mosea D 

Willans and Robinson, Ordinary, 1-80 b 


— t. Cum. Pref., go ve 6 
— di pee ote. First Mortgage D md o Red. 100 


Eleetrle Lighting and Supply.— 
Blackheath & Greenwich District Ordini ry 1,201-101,200 .. 1 


Bournemouth and Poole, Ordinary ..................-. .. 10 
cent. Cum. Frei ee eren ee 10 
nture Btook, Red. ———— LOU 
Brompton and Kensington, Ordinary . — b 
7 per cent. Preference.......... ......... 6 
Calcutta Electric Bupply Corp., Ordinary, Nos. 1-30,000.. 6 
Charing Cross and Strand. e aedes D 
per cent. Cum. Pref. Eꝙ92323ꝙ —— 6 
Chelsea Electricity Supply .................. . 4% 
470411 E, Ordi ben ture ec cs . 100 
City of Ordinary .. eeee ee € 9 09 0 aw * 9 0 „ Of 10 
— $ por cent. Cumulative Prel. —.......—...-...-- — 10 
— § cent. Debentures Stock . 2. . 2 100 
County of and Brash Provinolal, Ordinary - cesson. 10 
— — per cent. Cum. Pref. ..............- - 10 
Bam 4 per coal, Debentures Prov. Certs 1.17,400.. 5 
undsons' i ary, 1-17,400.. 
——— $ cent. First Mort. Dod. 100 
and Dist. F 10 
London Blectric, Ordinary ......—..——.. — E 
— — 6 per Cont: Fr“. 2 
— — 4 per cent. 1st Mortgage Debenture Stock, Red... 100 
Metropolitan, T IM 335330 ¼—5ÄÄ FPE AINE 1 
—— é} per cent Mos Debenture Stuck .... 100 
cent. M Debenture, Red .......... 100 
Notting Electric Ligh € "09090960 meeeeeeee ee aees 1 
Oriental, 187ù00ũũ——— et Š 
— Shares UN 20088 92 GD GO VO Po e „„ OS oe OD Oe oc d 4 
Shares, New e 
Oxford Rieste, Ordinary 1-96 and 407- 10810 —— 5 
River Plate Electric Light and Traction, Bed. ...... 100 
Boya Kiessl — Montreal . $100 
righ per oen Shares M ge Debentares $100 
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NOTES. 


Institution of Electrical Engineers.—We are 
informed that the first meeting of the new session of 
the Institution of Electrical Engineers will be held in 
the rooms of the Institution of Civil Engineers at 8 p.m. 
on Thursday, Nov. 8, when the premiums for the session 
1899-1900 will be presented, and the president, Prof. 
John Perry. M.E, D. Sc., F. R. S., will deliver his inaugural 
address. 


Institution of Mechanical Engineers.—Wo notice 
that the first monthly meeting of this institution is to be 
held on Friday evening, Oct. 19, at 8 p.m. The paper to 
be read on that occasion is one on Observations on an 
Improved Glass Revealer for Studying Condensation in 
Steam-Engine Cylinders and Rendering the Effects Visible," 
by Mr. Bryan Donkin. The points to be dealt with in the 
paper inelude a general description of the revealer, the size 
of condensed globuler, fog in the revealer, condensation on 
the cast iron, from the low-pressure cylinder, appearance of 
condensation when fixed of the high-pressure cylinder, fall 
of temperature in metal cylinder on a jackoted factory 
engine, the measurement of radiation, etc. A communica- 
tion is also added from M. Nadal, Ingenieur des Mines, 
France. 


London University.— The election of the members to 
ervo on the senate of the university was proceeded with 
on Tuesday, when the following gentlemen were elected : 
Persons nominated for election by the registered graduates 
in arts—John Fletcher Moulton, M. A.; John David 
McCluro, B. A.; Sir Albert Kaye Rollit, LL.D, B. A.; 
Thomas Bateman Napier, LL.D.; James Bourne Benson, 
LL. D., B. A.; Thomas Lambert Mears, LL. D., M.A. For 
election by the registered graduates in laws Sir Herbert 
Hardy Cozens-Hardy, LL. B., B. A. For election by the 
registered graduates in medicine and in surgery — Thomas 
Barlow, M.D., B.S, B.Sc.; Frank Joseph Payne, B.Sc. 
For election by the registered graduates in scienco—Sir 
Philip Magnus, B.A., B.Sc. ; Sophia Bryant, D.Sc. ; Charles 
William Kimmins, D.Sc.; Frank Clowes, D. So.; Silvanus 
Phillips Thompson, D.Sc., B.A.; Francis Sowerby Macaulay, 
D.Sc. For election by the registered graduates in music— 
Joseph Watson Sidebotham, Mus.Bac. (Oxon). 


Cable Splicing.—Mr. T. J. Tighe contributes to the 
Electrical Review of Now York a description of a method 
which has been invented for splicing large feeder cables 
by tho Splice and Terminal Company, of New York. The 
apparatus is made with various pressures, that described 
being capable of giving a pressure of 20 tons. It consists 
of an indepeadent hydraulic pump and flexible connection, 
and though easily capable of exerting the above- mentioned 
pressure, the press alone with its splicing dies weighs only 
14lb. The pump weighs 15lb., and the connector and 
couplings less than a pound. The size of cable taken in 
this press ia No. 0, or smaller sizes, and it ls stated that it 
ia very useful for the work of wiring buildings, it being 
able to joint the wiring all through the house without 
using any solder, applying any heat, or damaging the 
insulation. The whole outfit weighs less than the ordinary 
solder pot and furnace, and wires of different sizes can be 
spliced. The apparatus is also useful for attaching terminal 
blocks for switchboard work to cables. 


The Central London Accident.—The most lament- 
able accident which occurred last Saturday on the Central 
London Railway was in every way to be regretted. The 
accident was one for which the unfortunate man who was 
killed was alone responsible, and he must have opened the 
gate and have been looking over the side of the train when 


it occurred. It is well, however, to point out that this 
accident was one which could not happen to passengere. 
From a passenger's point of view the railway is absolutely 
free of some of the risks which are found on the ordinary 
steam lines. Thus there could be no danger of a door 
flying open and precipitating a passenger on to the metals, 
as the doors do not open on to the line, and, apart from 
this, are carefully closed between each station. Another 
good thing in this system is that when trains are entering 
or leaving a station the gates do not stand open ready to 
knock under the train any passenger who approaches a little 
too near the edge of the platform, or at least bruise him 
badly. It is a great pity, therefore, on one of what may 
be termed the safest of railways, that a fatal accident 
should have occurred within so short a time of the date of 
opening. 


The Chicago Automobile Exhibition.—Tho Inter- 
national Automobile Exhibition and Race Meet, held at 
Washington Park, Chicago, recently, is described in tho 
Electrical Review. The race events were, we learn, on the 
first day, nine in number, and included a one-mile race for 
electric vehicles alone, and a 10 mile race for any vehicle. 
There was only ono entrant for the former race, Mr. C. A. 
Lindstrom, who went over the course in an electric 
runabout in 2 minutes 54 seconds. An American gasolene 
vehicle won the 10-mile race. A very interesting event 
on the fourth day was a contest between two electric 
vehicles. In this contest again the Hewitt-Lindstrom 
vehicle, driven by Miss Lindstrom, who is only 13 years 
of age, won the first mile in 1 minute 57 seconds, and 
the second in 1 minute 59i seconds. Other races also 
took place, amongst these being a backward race for 
locomobiles. Tho prize for the vehicle carrying tho 
greatest number of seated passengers aleo went to the 
Hewitt-Lindstrom Company for an electrical omnibus. 
The exhibits at the exhibition included a large number 
of steam, electric, and gasolene vehicles, there also being 
shown accessories of all kinds. 


The Paris Exhibition Awards.—Our contemporary, 
the Electrical World, calls attention to a curious case of 
prodigality of awards in connection with the Parie Exhibi- 
tion. Perhaps it would be more correct to say it is a case 
in which a single award has been shared by a large number 
of firms which have comparatively equal rights, and hence 
may each consider themselves recipients of the grand prix. 
The exhibit in question was in the liberal art section, 
where some two or three hundred American journals were 
exhibited together, being represented by bound volumer. 
Wo gather that the company which issues the Electrical 
World and Engineer had, or ought to have had, three exhibits 
in thls bookcase, and it has accordingly received three 
intimations that it is entitled to use the grand prix amongst 
its qualifications. These volumes, it appears, were not 
actually in the bookcase—but to a French jury that is qui e 
a detail. The owners of the volumes hope that in due 
time they will be ablo to find the packing case in which 
their exhibit was dispatched. The French railways seem 
to have had an oxceptional opportunity of losing consign- 
ments during the past year, and to have utilised this 
opportunity to the fullest possible extent. 


Grantown-on-Spey.— As will be seen from our 
advertisement columns, the Town Council of the burgh 
of Grantown-on-Spey wish to have the electric light intro- 
duced on the most favourable terms to the inhabitants, and 
that without incurring financial risks. They accordingly 
have advertised for tenders from contractors for the estab- 
lishment of such works and the running of the same, and 
propose, subject to other conditions being equal, to give 
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their support to the company who will supply at the 
cheapest rates and will give the most favourable terms for 
repurchase. The small number of inhabitants (1,500) 
makes the lighting scheme a comparatively small one, but 
we are assured that the population is largely augmented in 
the summer and autumn by visitors. Tho electric light 
would have quite a free field, asthe gas undertaking which 
used to supply the town suspended operations about two 
years ago. This seems to be acase in which tho course 
taken is an advantageous one to all concerned, and we 
presume that a provisional order would be dispensed with 
and an agreement entered into between the company and 
Town Council. With overhead wires and economic manage- 
ment, no doubt a fair return may be earned on the capital 
expenditure. 


‘The Chamber of Commerce Journal."—4As one 
would expect, with the October issue of the Chamber of 
Commerce Journal ia published a supplement containing 
a report of the proceedings at the meeting of the associa- 
tion of Chambers of Commerce, which was held in Paris 
from Sept. 5 to 8. Amongst the subjects of particular 
interest that were discussed we notice that of lighthouse 
communication, on which subject a resolution was carried 
to the effect that the association was of the opinion that 
arrangements should be made without delay for connecting 
all lightships and isolated lighthouses with the shore by 
means of wireless telegraphy, and the association regretted 
that, pending the decision of the Inter-Departmental Com- 
mittee appointed by the Board of Trade, the installation 
between the South Foreland lighthouses and East Goodwin 
lightship was allowed to be removed. On the question of 
Imperial telegraphic communication the association decided 
to give every support to the House of Commons Committee 
appointed to investigate the matter. A resolution was 
passed urging upon the Postmaster-Genoral the necessity 
for underground telegraphic communication between the 
larger towns and seaports to prevent interruption being 
caused by gales, etc. The discussion on the question of 
the cheapening of telegrams was adjourned until the spring 
meeting. 


The Telegraph Service at the Paris Exhibition. 
Journal Télégraphique publishes a plan showing the postal 
and telegraphic service which is in use in the Paris 
Exhibition. There are, we learn, eight offices placed at 
the disposition of the public at the Exhibition, one of these 
being a central offiee and the others sub-offices. The whole 
are under the direct direction of the chief of the postal and 
telegraph services in Paris. The offices undertakes all postal, 
telegraphic, and telephonic business, having special accom- 
modation for the latter. . Besides the telephones in the 
post offices there are a number of telephone cabins in the 
grounde, the total number of these, including eight at 
Vincennes, being 82. Telegrams aro received by all the 
post offices, but are only distributed from the central office, 
except in the case of Vincennes. Telegraphic business is 
conducted during the whole time the post offices are open. 
Telegraph wires connect each of the offices with the central 
office, and each office contains a Morse instrument ; in four 
of them also being two Hughes instruments. The pneumatic 
telegrams which are sent from one office to another in the 
Exhibition have reached the high number of 26,000 in one 
day. There are 38 messengers employed for distributing 
the telegrams. As regards the telephone service, the public 
can communicate from any of the 82 telephone cabins with 
any part of Paris, or with any district connected to Paris 
by telephone. Season tickets are issued for these tele- 
phonic cabins by which one can use the lines to communicate 
with subscribers in Paris, the tickets costing about 16s., 
and being available as long as the cabins remain working. 


The telephone cabins are open from 7 a.m. till 11 p.m., and 
have each two attendants. | 


Electric Lighting at Stroud, n a report which 
we have received from a local source, we gather that the 
Urban District Council held a special meeting to consider 
the advisability of applying for a provisional order for tho 
electric lighting of the district. We gather from the remarks 
made by the chairman that he did not take an active part 
in tho organisation of tho meeting, as he doos not support 
electric lighting being carried out at the present time. He 
stated that Stroud had a population of 5,000, and that it 
would cost £30,000 to provide an electric lighting system. 
The alternative course which he suggested was one with 
which wo disapprove in toto. It is that they should spend 
a small amount of money now in order to get the matter 
into their own hands, and then do no more for the present. 
Tho sum suggested to be spent—£150—could only refer, 
we fancy, to the obtaining of a provisional order, and we 
trust that if the meeting, which is now adjourned, agrees 
with the chairman, and applies for an order on the lines 
suggested, that thediscussion in the Council will be forwarded 
to the Board of Trade. If the Urban District Council of 
Stroud is not prepared to undertake the supply of electric 
light, which need not cost in such a small place anything 
like the figure suggested, they ought to withdraw entirely 
from the matter, and make arrangements with a company 
for the lighting of their district. The suggested dog-in- 
the-manger policy will, if carried out, ultimately cause 
considerable inconvenience to the townspeople generally. 


Central Technical College.— The Old Students’ 
Association of the City and Guilds of London Central 
Technical College held its third annual dinner on Tuesday, 
Ost. 2, at the Restaurant Frascati, Prof. O. Henrici, 
LL D., F. R. S., dean of the college and president of the 
association, taking the chair. Amongst those present were 
the professors of the college, 5 r A. R. Binnie (who had in 
the afternoon given the inaugural address at the opening of 
the college sesaion), and Mr. A. L. Soper (assistant secretary 
to the institute), in addition to a large number of old 
students. After the toast of The Queen” had been duly 
honoured, the Chairman rose to offer the suggestion that in 
futuro some business should be taken in connection with 
the dinnor. The toast of The College” was ably pro- 
posed by Mr. M. J. P. O'Gorman, who praised the occa- 
sion as one eminently calculated to make the members lose 
that awe of their professors which they bad held in their 
student days, and laid great stress on the duty of succesaful 
old students to help on tho younger members, and do all in 
their power to bring forward the name of the college. In 
replying to the toast, Prof. Henrici said that the college 
took the greatest interest in its old students, and pointed 
out the importance of having a large and efficiently 
organised Old Studenta' Association. Prof. W. E. Ayrton, 
in toasting The Association," laid special stress on the 
establishment of an old students’ register, and said that it 
should be the aim of all the members to make their associa- 
tion a miniature empire. Mr. E. F. Armstrong, replying 
on behalf of the association, in the unavoidable absence of 
the hon. secretary, sketched briefly the work of the associa- 
tion, and appealed to all members to support it energetically, 
and to forward in every way the interests of the college. 
Prof. W. C. Unwin, in proposing “The Visitors,” gave an 
interesting account of what some of the old students were 
doing. Sir A. R. Binnie and Mr. A. S. E. Ackermann 
also spoke. à ; 


An Electric Exerciser.—4A. combination medical coil 


and exerciser is the latest novelty from the States. The 
instrument, which is described in the Scientific American, 
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has been placed on the market by the Badger Brass Com- 
pany, of Kenosha, U.S.A. The machine resembles the 
ordinary exerciser in appearance, elastic cords passing 
over pulleys in the usual way. The corde, however, serve 
as conductors and the handles as electrodes. Somewhat 


below the middle portíon of the board a cell is held in. 


a recess and wired to an induction coil, secured to the 
upper part of the board, so that the current strength can 
be increased. The induced current is conducted through 
the elastic cords to the handle and back again. In order 
to interrupt the battery current and incite a secondary 
current in the coil, one of the pulleys is provided with an 
interrupter, which, in turning with the pulley, automati- 
cally makes and breaks the circuit as it passes a contact 
secured on the pulley block and wired to the secondary 
coil. The pulley is suspended from a hook forming 
part of a movable plate which constitutes a circuit con- 
troller. When the cord is pulled, the hook-plate is drawn 
forward against a stop to complete the circuit. When the 
handle is released, the hook-plate is automatically retracted 
to break the circuit. A metallic footplate furnished with 
the apparatus can be placed in the circuit, so that the 
current can bo passed through the body. By means of a 
conveniently located switch the current can be directed 
from eithor hand through the body to the other hand, or by 
means of the footplate through the body to the feet, or 
vice verst. By drawing out the slide of the induction coil, 
the current can be regulated in strength to meet the 
requirements of all persons. The stimulating effect ol 
electricity has long been recognised by medical men. The 
physical development re:ulting from tho use of exercisers 
has earned for the elastic cord machine a wide popularity. 
The benefits to be derived from an electric exerciser in 
which muscular exercise is combined with electrical stimulus 
are, therefore, thought to be so obvious that further 
comment is hardly necessary. 


The Automobile Club. — We have received a 
memorandum concerning the trials of electrical vohicles 
which are to take place from Nov. 5 to 9, 1900. To take 
part in these trials, vehicles must be entered on or before 
Friday, Nov. 2, the entry fue being two guineas per vehicle 


per trial, Forms of entry can now be obtained on applica- 


tion to the Secretary, Automobile Club, 4, Whitehall-court, 
London, S. W. Tho vehicles entered may be subjected to 


the following trials: on Monday, Nov. 5, a run over a 


given course for an unlimited distance on one charge, 
the driver declaring to the judge when tho run is 


to be considered as finished; on Nov. 6, a course of 


30 miles, to include considerable gradients; on Nov. 7, 


a course of 30 miles of average road; on Nov. 8, 


a course of. 50 miles of flat or nearly flat road. 
Vehicles may be entered on or before Friday, Nov. 2, for 


an additional optional trial to take place on Nov. 9, when 


the run will be over a given course for an unlimited distance 
on one charge. The driver is in this instance also to declare 
to the observer when the ruu is to be considered as finished. 
The same batteries are to be used throughout tho whole 
course of the trials, and will be under the supervision of 
the club. The competitors are, however, responsible for 
the supervision of the charging of their batteries. The 
energy consumed, the number of passengers carried, and 
the average speed attained will be recorded on certificates, 
which will be granted by the club to competitore, but no 
speed in excess of the legal limjt of 12 miles per hour will 
be recorded or recognised. The competitors must supply 
drivers for their vehicles, and must provide on each vehicle 
& seat for an official judge. "The routes on which the trials 
will take place will. be within 50 miles of London, but will 
not be made known to.competitors until immediately before 
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the trials. All the vehicles in the trials are to be fitted with 
reliable and accurate voltmeters and ammeters, which can 
be read during the trials by the observers, and these meters 
must be fitted with; terminals, by means of which they may 
be tested by the judges. In entering vehicles competitors : 
are asked to supply, for the information of the judges only, 
a diagram of the electrical connections of each vehicle. 

Competitors must agree to accept the rules and decisions 

of the judges’ committee in all matters, and the judges’ 
committee reserves to itself the right to amend the rules 
affecting the trials. 


A Leclanche Cell for Automobiles. We notice in 
L'Industrie Electrique a description: of a Leclanché cell 
which it is proposed to use for automobile purposes. Tho 
electrodes of the cell have a large surface area, the zinc 
being made in the form of a box, and thus replacing the 
outside jar and the carbon, being surrounded with à 
mixture of manganese dioxide and graphite. The electrolyte - 
has been rendered immovable by a kind of gelatine, and 
cars supplied with these cells have been worked for a month 
nearly as continuously as ordinary motor cyles. An 
improvement, however, has been made on this arrange- 
ment, and a now model has been made which has a yet 
lower internal resistance. In this case highly compressed 
half cylinders of a depolarising material are formed. The 
material has as its base manganése dioxide and natural 
pure graphite. Two of these half cylinders are placed in a 
canvas bag, and there is then forced betwoen their two 
inner surfaces a carbon stick with a metallic screw head. : 
The two half cylinders when forced apart hold the sides 
of the bag tightly enough to render tying useless, and the 
whole forms a solid cylindrical block, which is not easily 
broken, and of which the cohesion is made even better by 
being immersed in the exciting liquid. In this arrange- 
ment the weight of the depolarising matter for the same 
volume is double that used with a porous pot of the same 
size, and this accounts for its longer durability. Generally, 
in Leclanché cells, the exciting salt must not be very strong, 
owing to the deposition of insoluble crystals of zinc chlerides 
on the zincs, but these cells are able to take a very strong 
solution of hydro-chlorate of ammonia and zinc chlorides. 
The inventors recommend that the arrangement shall stand 
in the electrolyte for 24 hours in order that it may. soak 
through the bag and mixture surrounding the carbon, so as 
to obtain a very low internal resistance. With this cell 
it is stated that 25 to 30 amperes can be obtained. 
Our contemporary gives the curves obtained by tho. 
discharge of.cells of this kind at the electrical laboratory 
at the School of Physics and Organic Chemistry. The 
curves represent three different conditions. The first 
curve was obtained by passing the current from the 
cell through a resistance of 20 ohms, when after 33 
days the difference in potential was still 1:25 volts; the 
second curve illustrates a test in which an external 
‘resistance of 10 ohms was used, when the results were 
not so good, the difference being about 8 of a volt; with 
a five-ohm resistance tho. value for the same line was about 
‘45 volt. The current furnished in each case was 525 
amperes, 87:0 amperes, and 1276 amperes respectively, 
thus showing that the capacity of the cell is great. 
enough for the majority of the e e to which it 
would be put. ; 
, The Central London Railway. —In our last soia : 
issue will be found some interesting figures as to the 
success obtained by this railway in providing a good and: 
efficient means of communication between one of our great: 
London suburbs and the heart of the City. We did not in 


it refer, however, to the extraordinarily low fares which `’ 


are charged in comparison with those which obtain on other 
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lines which give communication between the same parts. 
One result of these low fares has naturally been a tremen- 
dous rush of traffic morning and ovening, as such a large 
number of workers in the City have been induced, on the 
score of cheapness, to travel on the new line. In conse- 
quence of this rush there has been overcrowding, and it is 
interesting to read the untechnical advice given in the daily 
papers as to the way in which this overcrowding should be 
overcome. We have noticed particularly that the Zimes 
has opened its columns to most impracticable suggestions, 
amongst which was one that during tho morning rush both 
of the tunnels should be used as up lines, and that again in the 
evening they should be used both as down lines. The writer 
in this case did not go into the question as to what was to 
happen to the trains after they got to the City in the 
morning, nor state that with a three minutes’ servico and a 
continuous run in one direction only even for an hour, 
instead of two hours, as suggested, would mean that 80 
trains would have to be provided, each ono of which would 
only be working for & single journey in the course of at 
least 21 hours. The capital charges would of course be 
prohibitive, as would also the cost of the miles of sidings 
which would have to be constructed at the Bank. Another 
suggestion which would certainly have tho effect of making 
the line more convenient in the early morning to those who 
wish to come into the City, is given in the Times of 
Tuesday last. The writer suggests that, instead of pro- 
viding fur the demand, it should be killed by increasing tho 
fares during the time of rush. In other words, that the 
company should refuse to carry out its parliamentary obliga- 
tions, and also fail to fulfil the very object for which the line 
wae designed. The only solution of the difficulty is a more 
[rcquent train service, and this the company are arranging 
to give as quickly as possible. It will be quito recognised 
that with a new venture such as the Central. London, the 
maximum carrying capacity cannot safely be obtained in 
the early days of running without the risk of sacrificing 
continuity of service. 


Toe Smoke Nuisance — We notice in last week's 
Lancet a lotter from Sir W. B. Richmond, of the Coal 
Smoke Abatement Society, in which he statcs that this 
society ie by no means moribund. From thie lottor we 
are surprised to hear that the London County Council and 
the various vestries and parish councils in Greater London 
have shown great negligence and apathy in dealing with 
the smoke question. From the number of referonces we 
have given in our columns, we had belioved tbat the reverse 
wae the case, and that several of these vestries carried their 
smoke prosecutions to an absurdity. Still, the Coal 
Smoke Abstement Society. thinke that there ie no 
chance of improving matters until the police are 
again made responsible for the prosecutions. Sir W. B. 
Richmond states that ''jobbery is rife and bribery 
constant. The reports which our inspectora havo laid 
before the County Council, parish councils, and vestries 
havo boon ignored or given the lio by these bodies." It is 
ovident from the above that the society with its two 
inspectors is rather soro that its efforts to improve the con- 
ditions of life are not more highly appreciated by tho other 
authorities who have this work in hand. We think, how- 
ever, that Sir W. B. Richmond should moderate somewhat 
his language on the subject, and should also make sure from 
personal experiments carried out by his two inspectors that 
hia own chimueys do not smoke. While we agree that 
certain manufacturers in London do cause some considerable 
nuisance from smoke issuing from their chimneys, it is the 
domestic firo which is often the chief offender. The smoke 
issuing from a chimney is judged by the blackness when 
looking through it to the sky, and this is, of course, in 
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proportion to the size of the orifice through which the 
smoke issues, provided that it carries equal quantities of 
soot in à given volume. When judged in this way, there- 
fore, the small domestic will pass the test, whereas a large 
factory chimnoy, sending out no more smoke per cubic foot 
of gas, will appear to be a great offender. In the samo 
issue of tho Lancet a gentleman who signs himself L. R. 
complains terribly of the nuisance caused by the chimney 
of tho South London Electric Lighting Corporation. It 
will be remembered that this company burns the refuse of 
the parish of Lambeth, and that it has been fined for the 
nuisance caused on several occasions. This the corre- 
spondent admits, but he joins with the previous writer in 
insinuating that the Lambeth Vestry do not prosecute tho 
company more frequently because the company is burning 
the ashbin refuse of the parish. It is a great pity that 
these advocates of purer air cannot conduct their crusade 
against tho smoky chimneys without blackening the 
characters of public men in London. 


Military Hospitals.—Much has recently been heard 
about the management of the hospitals in which during 
the past year tho sick and wounded of our troops have 
bsen placed. It is interesting, therefore, to find in the 
Lancet descriptions of some of tho South African hos- 
pitals, which havo been sent in by correspondents 
who have actually been in the buildings, and who 
understand whether the best is being done for the 
soldiers. Thus, in speaking of the hospitals in the Trans- 
vaal, a correspondent says that without question that at 
Johannesburg is one of the best. At Pretoria, which is 
practically the headquarters of tho army, there is provision 
made for about 2,000 beds. Those are placed in three 
hospitals placed side by side on the plain east of the town 
and near the railway. The hospitals, which were erected 
by the Royal Army Medical Corps, consist of tents. Of 
these three, No. 2 General Hospital is mentioned as being 
the best of its kind during the war, and it is one of the 
few hospitals possessing a disinfector for bedding. It is. 
provided with a telephone and electric light for the central 
avenues of the camp. This latter fact should be gratifying 
of electrical engineers, and one is tempted to ask whether 
the electric machines were “commandeered ” from the slim 
Boer. The Palace of Jastice, which was converted into 
the “Irish” Hospital, has also received a large amount of 
praise for its admirable arrangements. Sir W. Thompson, 
who organised this hospital, also installed electric lighting 
in the building, and it is stated by our contemporary’s 
correspondent +o be a hospital which is hard to beat, if one 
remembers that the building was not constructed for a 
hospital. What, however, seems likely to become the best 
hospital is that recently opened by Lord and Lady Roberts. 
It is a yeomanry hospital, and is erected on an estate which 
was commandeered for the purpose. The estate, which has 
an oxtent of 130 acres, belonged to a rebel English burgher 
who had enriched himself by plotting against Eogland with 
the Transvaal Government, and who introduced among 
the Boers the soft-nosed bullets and other similar 
infringements of the rules of war. His house is situated 
on a hill which catches fresh breezss when Protoria 
itself is misty and sultry. Fifty patients are accom- 
modated in this residence, which now has an operating 
theatre, 40 nurses being also providad for in two neighbour- 
ing houses. The remainder of the patients, to the number 
of 400, are placed in marquees. In the principal house 
electric light has again been installed, and the hospital waa 
prepared and in readiness within the short space of 12 days. 
We are glad to see from the above descriptioas, and others 
which are given in the Lancet, that wherever it is possible 
electric light is installed. This must add greatly to the 
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comfort of the sufferers, and at the same time render the 
asks both of doctors and nurses a great deal easier and 
more pleasant than would otherwise bo tho case. 


Editing.— Woe can quite understand any journal devoted 
to science inserting extracts from unecientific publications 
in order to show what great mistakes can be mado from 
incorrect descriptions and misrepresenting facts, but we fail 
to see why a paper like Invention should insert, under the 
heading of “Electrical Dangers,” extracts from an insurance 
journal which are absolutely unintelligible. Tho insertion 
may please the popular taste, and we can only assume, not 
having seen the insurance journal in question, that the 
editor of Invention was impressed by the incomprehensibility 
of the statements. Why he could not frankly say so we 
do not know, and we certainly do not credit the statement 
at the end that every electrical engineer and expert knows 
such mishaps aro inseparable from the systems. The para- 
graph we complain of reads as follows: An insurance 
journal gives 40 or more instances of novel troubles and 
disasters attendant upon the omnipresent conducting electric 
wire. Not the ordinary, readily understood trouble tbat 
results in severe shocks, or death tragedies, or fire scares 
and firo loss, but of incidents of unexpected demonstration 
and phenomena that not even experts could anticipate and 
provide for to guarantee safety of person and property. 
Defective wiring, severed current, surcharged conductor, 
broken or disjointed insulator, disordered switcb, tremendous 
voltage, deadly third rail, etc. —all are such common sources 
of annoyance and injury as to command but passing notice, 
and death or destruction that may ensue are relegated to 
the category of accidents due to avoidable or easily-corrected 
conditions, But there is a long line of baps and mishaps 
associated with light and power distribution at once curious, 
mysterious, and alarming, and which greatly adds to public 
distrust of the ‘harnessed lightning.’ As, for example: A 
man engaged in pressing trousers with an electric iron 
using alternating current made a ground contact somehow, 
and was instantly killed. Ourrent of series arc circuit 
grounded through porcelain. Arc was established and 
ignited insulation. Fire communicated to wooden beam. 
A young man standing upon a register of a hot-air furnace 
attempted to turn on an incandescent lamp; primary and 
secondary circuits of transformers were in contact. He 
somehow escaped death, but several toes on one foot and 
the thumb and forefinger on one hand were so badly burned 
that they had to be amputated. Two-wire circuit run on 
wooden moulding in a damp place, fastened to a brick wall 
under sidewalk. Fire caused by accumulation of sodium salts. 
Daring violent thunderstorm lightning discharge entered 
cffice. building over signal circuit. Insulation took fire, 
and fire communicated to lighting and other wires in a 
vertical shaft used as a runaway. ` Woodwork in shaft 
consumed. Overheated rheostat set fire to adjacent 
woodwork, having been placed too near latter. Fire 
spread rapidly." Wo believe, from tho words used, that 
the insurance journal was an American one, but surely this 
ought to have beon stated in an English paper. 


Quebec Electric Railways.—Mr. D. E. Blair read 
before the Cenadian Electrical Association at their recent 
meeting a paper dealing with the electric railway system 
in Quebec. He stated that the city had a population of 
75,000, of which 65,000 were French Canadians. A large 
percentage of the population were not only limited in 
means, but lived in congested districts near their employ- 
ment, and had but little need for stroet cars. The life of 
the city was a very easy-going one, haste in gotting about 
being considered animportant. The very heavy snowfalls 
also militated against the success of an electrical tramway 
undertaking. The Quebec Railway, Light, and Power 


Company, however, started work, and soon had a street 
railway in successful operation. The work of tracklaying 
was started on Nov. 1, 1896, and by July 1, 1897, tho road 
was open for traffic. Tho track was constructed of 721b. 
6in. T. rails in 50ft. lengths, laid to standard gauge on 7in. 
ties at 2ft. centres. Each joint was double bonded, and 
there were double crose-bonds every 150ft. The total 
length of the track is 174 miles, of which 7} miles are 
single and 54 miles are double track. Tho poles aro 
tubular iron ones, 28ft. long, and placed 90ft. apart. The 
trolley wire is No. 00 hard drawn, and the lightning arresters 
aro of Wurte's non-arcing type. There are two car-sheds, 
the repairs being done in one of these, in which are seven 
floored pits communicating with the workshops underneath. 
Tho streets in Quebec are very narrow and winding, there 
being hardly room for a cart to pass an electric car on a 
single track. The return track comes through a very 
difficult part of tho town, on one milo section there being 
no less than 11 curves of from 35ft. to 40ft. radius. The 
upper and lower towns, which are at very differont eleva- 
tlons, are connected by two lines, ascending obliquely 
along the face of the cliff, one of these lines rising 
172ft. in a length of 3,440ft. This is an average grado 
of 5 per cent., but certain sections have grades of 12}, 
10, and 9 per cent , others being lovel. All these grades hava 
sharp curves, The other cross-line has an average grade of 
6:8 per cent., and is carried along part of the cliff by a 
steel trestle at a grade of 7:5 per cent. On this line, when 
a car leaves the trestle to take the up-grade, it is running 
at half-speed, and must be accelorated on grade, this being 
a heavy drag on the motor. Tho average speed on all 
lines is about eight miles per hour, the average number 
of cars employed being 35 in summer and 30 in winter. 
Speeds on down grades must not exceed four miles per 
hour, and hand brakes are used. Soft cast-iron brako shoes 
are used, this being found to work better than hard cast 
iron, especially in winter. The cars are 28ft. double- 
vestibuled closed cars, with a seating capacity of 30. 
There are alao 24 double-end open cars, seating 50 passen- 
gers, six snow-swoepers, two way ploughs, and one street 
sprinkler. The motors are of the Westinghouse No. 12 A 
30-h.p. type, the controllers and rosistances being supplied 
by tho same manufacturers. Tho sweeper and snow- 
plough equipments are necessarily much overloaded at 
times, the overload often being 100 per cent. for several 
minutes at a time during heavy storms, and a sweepor will 
occasionally burn out five or six copper wire fuses, or draw 
200 to 250 amperes at 520 volts beforo it can pass a difficnlt 
spot. "This does not seem to have any bad effect, beyond 
the temporary softening of the armature insulation, and 
sometimes the loss of some solder from the commutator 
connections. Not a single armature has beon burned out 
sinco the road was in operation. All closed cara are heated 
electrically during six months of the year, there being two 
sections of heators on each side of tho car, each pair being 
separated by a controller. In four months of the six both 
sides are in use, but in November and April ono side is 
enough to heat it comfortably. Tho tramway is operated 
through a sub station within the city from a power-house 
situated at the Falls of Montmorency. Tho power-house 
contains three 600-kw. two-phase alternators, one 750-kw. 
alternator, one 600-kw. double current, 275-500-volt 
Westinghouse generator, and two 30-kw. bipolar exciters. 
All the larger machines are direct connected to 52in water- 
whoels of 1,000 h.p. each, running at 286 revolutions per 
minute. The sub-station has two 600 kw. two-phase 
synchronous motors taking current at 5,000 volts, and are 
direct connected by two 500-kw. 500-volt General Electric 
railway generators. There are also other lighting machines 
in the sub-station, 
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THE EVOLUTION OF SWITCH GEARS FOR HIGH- 
PRESSURE ALTERNATING CORRENTS. 
l BY W. E. WARRILOW. 


(Concluded from page 492.) 


A switchboard constructed on the lines described should 
recommend itself to engineers who run a number of alter- 
nators in | gige as the machines can be previously plugged 
up to feed a number of circuits equivalent to their output, 
and in caso of breakdown of a machine or machines they 
may be isolated at once by opening the 'bus bar inter- 
connector ewitch. Spare engines can then be run up on 
the isolated bar, which is subsequently paralleled with the 
rest of the board. In case of a sudden rush of load, when 
synchronising is rendered very difficult or impossible, the 
bars may be separated, and three units run up on each 
quite independent of their synchronism, provided the board 
is previously arranged for such an event. When the alter- 
nators have taken up their load, they may be put in parallel 
by interconnecting the bars. The circuits would be out a 
shorter timo with this arrangement than if they remained 
open while machines were being synchronised. The possi- 
bilities of connecting two bars together when differing in 
phase and potential at the ’bus bar fittings by inserting two 
plugs may bring about unpleasant results, but with ordinary 
care such chances are very remote. Provided the plug is 
not withdrawn, the worst that can happen is the blowing 
of a machino fuse. Tho advantages of flexibility quite 
i the disadvantages presented by remote possi- 

ilities. 


Fio 54.— Proctor-Blsfkle Patent Plug Contact. 


A board constructed on somewhat similar lines has been 
recently erected at Bristol. It differa only in the sise of 
the machine panels and in the 
necting dynamos or circuits to the three bus bars. This 
latter, which comprises a novel form of socket presenting a 

t number of surfaces to the plug inserted in it, is the 
roctor-Blaikie patent plug contact. The adjoining photo- 
graph (Fig. 54) illastrates the contact, which is constructed 
as followa: A hard-drawn copper or phosphor-bronze wire 
of suitable section is wound round an elliptical mandril, and 
the coil thus formed is bent so that its longitadinal axis 
forms a circle. It is then placed in a tube or socket having 
a hole through the centre capable of taking the required sizo 
of plug. The action of pushing tho plug into the aperture 
formed by parts of each convolution of tho spring will 
create a pressure between tho plug and the spring and the 
spring and the socket or tube, while each convolution of 
the spring acting independently ensures a good contact for 
all. Tho pressure of the spring is adjusted by a screw cap 
(Fig 55) at the top of the socket, which, when screwed in, 
tends to bulge the elliptical spring, and thus put more 
pressure on the plug. The carrying capacity of the contact 
is eontrolled by (1) gauge of spring wire; (2) number of 
eQnyolutions that can be accommodated round the circum- 
ferente.of the plug. 


Det A= sectional area of wire; 
Binder of convolutions ; 
then effective sBetional area of contact = 2 A B. 
It will be found that when the diameter of the plug 
increases, B becomes tco small in proportion to the 
sectional area of the plug. Two contacts may then be 


lugging device for oon- 


arranged in tandem on one plug, or two separate contacts 
can, whero practicable, be put in parallel. Some critics 
have mentioned that the contact is made by the “touching 
of circles, thus only consisting of a number of fine lines. 
They have suggested as an alternative that wire of 
rectangular section be used, overlooking the fact that, on 
their own showing, the contact would still be only of fine 
lines, as a line also only touches a circle at a point. It has, 
however, been proved experimentally that the contact offers 
considerably more surface tban the above would tend to 
show, as the plug soon makes its own flats on the wires. 
Wire of rectangular section has proved ita inferiority when 
a convolution has twisted out of its place, for the plug has 
then been scored badly. f 

Fig. 56 is a photograph of the Ferranti board at Bristol, 
and its arrangement will be readily understood therefrom. 
The threo 'bus bars are marked “Section 1,” “Section 2,' 
and “ Hospital“ respectively, and an interconnector switch 
is fitted at the left-hand end of the board to connect the 
bars together. Current from the three bars is led through 
wattmeters (seen at the right-hand side of the board) fitted 
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FIG, 55.—Proctor-Blaikie Patent Contact. 


each in its own panel, and provided with an ammeter. 
Two wattmeters and ammeters are capable of carrying 
1,000 amperes each, the remaining panel dealing with 
500 amperes. Both instruments are provided with short- 
circuiting devices to facilitate removal while current is 
ing. The synchronising arrangements possess some 
teresting features. Tbe alternators installed being of the 
copper armature typo have little or no self-induction, and 
when by accident machincs were switched in a little out of 
pbase the mechanical strains on the plant were great, besides 
in some instances causing annoyance to consumers by a 
jump on the lights." It was therefore suggested that some 
solf-indaction should be introduced prior to paralleling, and 
be gradually removed as the incoming machine pulled 
into in phase. This was first accomplished in the following 
manner. A third 'bus bar, called the synchronising bar, 
was connected to one contact of a synchronising switcb, 
the other contact being coupled to the main 'bus bar vid 
two impedance coils of sufficient self-induction to allow of 
only 30 amperes passing at 4,000 volts. Each of these 
coils, which were in series, were provided with sbort- 
circuiting switches, and the self-induction could be thus 
removed in two steps. Paralleling was performed as 
follows: (1) plug the incoming macbine to synchronising 
bar ; (2) when in phase (or nearly so) close the synchronising 
switch ; (3) observe ammeters of running machines and 
ammeter in series with incoming machine, and when swing 
has died down short-circuit half impedance; (4) if the 
parallel is a bad one, a fresh swing will probably be started 
by this on the ammeters, which will ually die down 
until the alternator switch can be el with impunity. 
When the old board was replaced by one of the Ferranti 
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type, tho same LL Rp A was adhered to with the following | a more or less inflammable nature, present possibilities 
modifications: Tho balf-cock switch arrangement was | which in case of disaster hardly bear thinking upon. It 
enlarged to carry a current up to 30 amperes, tho contact | may be said that such boards do exist and fulfil their con- 
being connected to a synchronising bar and switch as above | ditions satisfactorily, but such a statement takes nothing 
described, having an impedance coil in series. The from tho aforesaid possibilities, nor is it in any way an 
impedance coil was made in one, and was provided with | excuse for the existence of the board. — — 
a mechanical arrangement for raising or lowering the iron | In replacing his old board by a new one the station 
core. engineer has some difficulties to meet, differing according 
A gradual increase or decrease of the inductance in | to circumstances, in making the change. Where the old 
series with the incoming machine could thus be obtained, | board occupies the most favourable situation, the erection 
and the operation of paralleling rendered still more rapid | of the new gear in its place without interrupting the supply 
and safe. The energy, however, required to pull two | will be a matter of considerable difficulty. hen tbis 1s 
loaded alternators into phase is greater than when they | impossible, the new board must be fixed in as advantageous 
are running light, so that in the case of paralleling sections | a position as can be found, as the extension of the old 
a high impedance is useless, as it will not pass sufficient | board is but a temporary solution of the problem. Speak- 
energy to hold the machines in phase. This is an error | ing of the situation of the gear, there can be no doubt that 
that a switchboard attendant is liable to make if the gear | it should be placed in a room which is out of reach of all 
happens to be 5 so that he may use it when | machinery, though commanding at the same time a com- 
paralleling sections. The above system has been in use at | plete view of the engine-room. Such an arrangement 
Bristol for over six years, and has proved itsolf eminently | keeps the switchboard, which represents the “vitals” of 


satisfactory. 


the station, out of harm’s way, and there need be no 


The general flexibility of the Ferranti switchboard has | difficulty in carrying out the control of the alternators 
brought it into great favour for high-pressure work, and | when efficient signalling apparatus is employed. 


though it may not represent the last word said on switch 


The gencral improvement of high-tension switch gears has 


gears, it bids fair to maintain its good reputation through | added greatly to the keeping up of a continuous supply to 
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Fic 56. B i«tol Main Board. 


many years. The descriptions of this gear have boen aome- 
what lengthy by reason of the information to hand. It 
must not, however, be thought that the above by any 
means tells tho whole tale, as that would fill a volume of 
no mean dimensions with very interesting matter. 


CONCLUSION. 


From the foregoing it will be seen that vast improve: 
ments in the construction of switch gears have been 
effected within a very few yoars, but though the time has 
been short the changes brought about have been none the 
less real. Ono of tho greatest factors in the development 
has undoubtedly been the concentration of so much power 
in a single generating unit. This circumstance has necessi- 
tated the complete remodelling of the switchboard in those 
atations which were criginally installed with plants of small 
output, and which are extended for the erection of large 
units. Iu many cases this remodelling has resolved itself 
. into tbe supplanting of the old gear by an up-to-date 
apparatus, as the construction of the former bas been such 
that it were folly to entrust it with the control of heavy 
currents. Double pole switch gears erected in wood 
framings and mountings, connected electrically by rubber- 
 eovered cables and composed generally of materials of 


consumers, who are accordingly better pleased, and to the 
reduction in the number of fatal accidents at the generating 
station. An allround popularisation of the electric light 
has thus been brought about, with corresponding beneficial 
results, The marked effect thus produced on the electrical 
industry cannot be 5 as tho fallures of supply 
in early days did much to prevent the progress of many 
concerns. That switch gears were answerable for a great 
number of these interruptions goes almost without saying, 
and the improvements cffacted speak well for the onterprise 
of those who had the difficulties to' overcome and the 
manner in which they surmounted them. 

In conclusion, the author begs to thank those firms whose 
gears have been described for their kindness in giving him. 
particulars, with photographs aud diagrams, of their manu- 
factures, and also to the electrical engineors of Bristol, 
Huddersfield, and Leeds for their kind permission to 
reproduce photographs of switchboards in their respective 
Stations. de | XIX X mo 
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(By error, Fig. 51, illustrating one of. Ms circuit boarde 
at Hudderafield, in our isene zof laat Week was inserted 
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A CONTINUOUS-CURRENT DYNAMO FOR WIDELY 
VARYING VOLTAGES, DESIGNED BY E. LAN- 
HOFFER.* 
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but the minimum voltage can be made extremely small 
without resulting in any inconvenience with respect to 
commutation. The coefficlency of the range of voltage 
can be made even greater than 5, which is a remarkable 
result. | 


The voltage available at the terminals of a continuous- 
eurrent dynamo is not capable of wide variation. If one 
considers a machine revolving at its regular speed and 
supplying a given current, all that is ne to increase 
the voltage at the terminals is to increase the magnetic 
flax by means of increasing the exciting current. One 
soon finds, however, the limit in this direction, which is 
given by the magnetic saturation of the iron in the field 
magnets, From this cause the magnetic flux cannot be 
increased above a certain limit, however much the ampere- 
turns are increased. On the other hand, if one tries to 
diminish the voltage by reducing the excitation, sparking 


S | Vv’ 
Fio. 1. 


occurs on the commutator, because under the then con- 


ditions the current through the armature cannot be 
commutated satisfactorily. The coefficient of the range 


of potential difference at the terminals of a dynamo is 

by the authors to denote that under given condi- 
tions of speed and current the machine shall work equally 
well at either extreme of voltage. In practice this 
coefficient usually is less than 1:5—that is to say, for 
example, that a dynamo designed to give 120 volte will 
not work well over a range greater than from 100 to 
150 volts when at normal speed and with its maximum 


current output. In a number of cases of great interest 


Fic. 3. 


machines are wanted which have a higher coefficient than 
1:5. The so-called differential dynamo designed by Mr. E. 
Lanhoffer, in the authors’ opinion, completely solves the 
question. Tho maximum limit of the voltage of this 
machine is still fixed by the saturation of the field magnet, 
* This article is taken from the columns of our French contem- 
L'Electricien, In tbe translation we have had to condense 


t slightly, but the general uments of the original article are 
followed in full, i g T 


The working of tho Lanhoffer dynamo depends on the 


possibility of developing several distinct E.M.F.s in the 
various parts a 
considers a wire in which there are induced several 


of the winding of an armature. If one 


lo 
Fio. 3, 


E.M.F.'s, the potential difference between its extremities 
will be equal to the algebraical sum of the elementary 
E. M F. s, which either aid or reduce the resultant according 
to their respective signs. In order to be able to develop 
simultaneously the different E M. F. in the same wire, it 


is quite evident that the various parts of this wire will 


have to be placed in independent magnetic fields. Practi- 
cally two fields are sufficient, and the differential machine 
is composed of two ordinary dynamos placed with their axes 


, 
FIG 4.—Lanhoffer Dylamo. 


in the same line, so as to enable a common shaft to be used 
for thetwoarmatures. Thearmaturecores are thus separated, 
each peine placed in symmetrical relation to its field. The 
wires on the armature are so disposed that the different turns 


embrace both these armature cores. Any ono wire is thus 


placed under the inductive influence of two independent 
fields, which act in reality each independently. When 


these magnetic fields are in the same direction tho E. M. F. 


induced in the machino will add, and the machine acts aq 
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an ordinary single dynamo. When, however, the indepen- 
dent magnetic fields are in the opposite direction, the 
E.M.F.’s oppose one another, and may even completely 
annul each other's effect. The dynamo thus works 
differentially. 
_ Again, if one field is not excited, the other acts on the 
armature core as if the first did not exist. Fig. 1 gives 
diagrammatically the arrangement of the Lanhoffor dynamo. 
It will be seen that the magnet poles NS act on the 
core A,, while the magnet poles V V' act on the 
core A, The wire, 2 5 2 u, is one turn of the armature 
winding. We may call E the E.M.F. developed by the 
les N S, and e that due to the action of the poles V V’. 
et us suppose that the excitation of the poles NS is 
constant, and that in consequenoe E is constant, and is in 
the direction indicated by the arrows ff, and e is the 
maximum E M. F. which can be developed by the core VV. 
It is easy to see that the resultant E M.F. at the terminal 
will be able to have all the values which lie between E + e 


near together as they conveniently can be. The machine 
can be driven in any way that may be desired. 

The regulation of the voltage at the brushes, 50’, is 
effected by means of a rheostat and reverser placed in the 
circuit of the field magnets VV so that that side of 
the machine acts as a compensator. The excitation of the 
magnets NS, which should be constant, can be obtained 
either by separate excitation, or, preferably, by a special 
winding, L L, on the armature core A,. The machine will 
then be self-exciting, the small supplementary armature 
winding furnishing the excitation for both systems of field 
magnets, This arrangement is shown diagrammatically in 


Fig. 2. 

The differential dynamo may equally well be constructed 
as a transformer of continuous currents of which the ratio 
of transformation can be varied through very wide limits. 
Instead of being mechanically driven, the dynamo would 
then be connected on one side to the source of supply, 
while the voltage taken off could be varied at will. 2 
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FIG; 6.—Plan and Section showing Details o the Lanhoffer Dynamo. 


and E-e. The intermediate values between these two 
limits will depend on the direction and strength of the 
exciting current in the coils placed round the olectro- 
magnete V V. 

If e is positive—that is to say, has the same sign as E— 
the machine V V will act as a booster, the voltage in the 
coil being in the direction shown by the arrow f”. If, 
on the other hand, e is opposed to E, tho voltage in the 
machine will thon be as shown by the arrow f". The 
ratio of the sections of the poles, N S and V V', determines 
the relation between E and the maximum E. It fixes in the 
same way the limits between which one is able to vary 
the voltago on the collector of the machine. The differential 
dynamo designed by Mr. E. Lanhoffer, with its two distinct 
magnet circuits, will act then from the point of view of 
ite maximum output asa dynamo of which the magnetic 
circuit would be equivalent to the sum of its two parts. 
The dimensions of the winding will in reality be the same, 
and the two field-magnet systems ought to be brought as 


would represent this arrangement, if the motor winding, L, 
was placed over the core Al, instead of being on A, the 
current from tho mains would then go to the motor wind- 
ing, L, on the core A,, and would be supplied through the 
commutator C,. The excitation for both the sets of field 
magnets will also be taken from the street mains. The 
winding L,, which embraces both cores, and which is 
connected to the commutator C,, then gives out the 
transformed current, the voltage of which ean be varied at 
will by means of the rheostat and reverser in the field 
circuit round VV. 

It is interesting now to consider how the differential 
dynamo will act as a motor. If this ie supplied under 
constant voltage, it will be able to develop its torque at 
exceedingly different speeds. is machine with tbe 
variable speed will be exactly as represented in Fig. 1. 
The current from the malns would supply the excitation, 
and would also feed the commutator Ci. If, then, the electr. 
magnets V V' act in the same direction as N S, the machine 
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will behave as an ordinary motor of the equivalent dimen- 
sions. When, on the other hand, the poles V V' act in the 
n direction to the poles N S, the resultant counter 
E M.F. will diminish. The speed of the motor will then 
augment until the point is reached at which the counter 
E.M.F. has acquired again a value approximately equal to 
that supplied, as is always the case in motors. If one 
denotes by « the speed of the motor when the poles NS 
and V V' are in the same direction and developing the 
maximum counter E.M.F. Ee, then when the poles VV 
act in the opposite direction and produce the voltage — e, 
the total E. M. F. becomes E- e. The speed w then will 


have the value w = — Etc 
E- e 


If, for example, the poles, N S and V V', had the same 
section, and were able in consequence to develop exactly 
the same flux, one could have E-e=0, and the speed 


would then have the value w = o ate, which would be 
infinity. This case is only theoretical. In practice the 


flux developed by the 7 VV“ is always less than that 
from the poles N S, and for this reason the electromagnets 


H3 Vecrs 


Al 
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In order to get good commutation, the brushes ought to 
be placed in order to satisfy the two positions A A’ and 
BE situate on the same side of oo. When the electro- 
magnets VV’ act in the opposite direction to NS, the 
reaction of the flux relative to the machine N S remains, as 
before, along AA’, The reaction of the flux in the side 
VV’ passes from BB to the other side of the line oo. 
From the point of view of the position of the brushes the 
armature winding placed on the core A, demands a lead in 
advance of the direetion of rotation, as is the case in ordinary 
generators. The lead is, on the contrary, on the reverse 
side of the axis, as in motors, for that part of the winding 
on the core À,. T 

The only way to satisfy these two positions of leads 
which are so different, consists in giving the various elementa 
of the machine such dimensions that the brushes are able 
to rest in one position independently of whether the 
machine is running as à motor or asa dynamo. It is now 
known how to construct dynamos which are sufficiently 

erfect to be able to work well with a fixed position of 
brass whatever may be the output or direction of rota- 
tion. With respect to the fall of voltage caused by the 
armature reaction, the effects are the same in the Lanhoffer 


— — — — œ I 


FIG. 6.—Diagram of Connections 


V V’ have always a smaller section than that of the electro- 
magnete NS. The limit on the ground of speed is reached 
by considerations of a purely mechanical order. With 
smooth armature cores it is hardly possible to go beyond 
a circumferential speed of 4,000ft. per minute, and if the 
core is toothed to receive the conductors, which are secured 
by a dovetail of wood, 6,000ft. per iainute may be obtained. 

The next point to be considered in the working of this 
machine is that of the armature reaction with respect to the 
commutation. If, in Fig. 1, the two sets of field magnets 
act in the same direction, the resultant flux in the air- 
space will have its neutral axis at A A’, Fig. 5, for the field- 
magnet system, N S, of the machine, and along B’ B for 
the system V V’. 

From the point of view for the total armature reaction 
this will paes as if the reaction flax had its axis along C C. 
For any given load the angle formed by the lines A A’ and 
do will be constant, while the angle B o" o varies 
according to the voltage developed by the componsating 
machine, V V. When this voltage is small—that is, when 
the poles V V' are only a little excited—the angle B o" o is 
greater than Ao" o. It diminishes when the excitation 
increases, and when the vol is in the neighbourhood 
of e, B B' will be superimposed upon A A’, ^ 


machine as in ordinary dynamos which are well known. 
Each part, A, A,, of the armature acts, in effect, on its own 
account, and the effects set up in all cases are just what 
would happen if one had an armature with a single core 
equivalent to the sum of the parts A, and A,. Let us see 
now what happens when the Lanhoffer dynamo is wound 
so as to be a transformer with variable ratios. The armature 
reactions on the core A, will thus counteract the ampere- 
turns of the motor winding, which we have called L,, as the 
reactions are equal and opposite. The ampere-turns of the 
differentlal winding on A, are the only ones to act, and 
the resultant flux is its neutral axis slong B B', or following 
B, B,', according as the poles V V' act with or against the 
poles, N S. The armature reaction is less in these two 
cases, and the commutation still more easy, than when the 
machine does not use the motor winding, L', and acts only 
as a generator which is driven mechanically. The same 
applies when the differential dynamo is used as a motor 
with variable speeds. There is still to be examined 
the case in which the poles V V' are not exoited, and the 
part of the winding of the armature on the core A, does 
not develop any E.M.F, This case is evidently the most 
unfavourable, because the winding on the core A, carries. 
the whole current before poles which are not excited. In. 
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order that the commutation may not give trouble, it is 
necessary that a part of the winding, L, should be taken 
back round the core A, only. This shows that the 
differential dynamo does what cannot be done by mounting 
in series two independent armatures. The armature which 
developes a small difference of potential, and which in the 
meanwhile has to carry the current of the other, would 
behave very badly with respect to sparking. On the 
contrary, the arrangement of Mr. Lanhoffer, if one portion 
of the turn tends to give trouble in working, the rest of 
that turn opposes it, and practically the machine behaves 
exceedingly well under all loads, voltages, and speeds. A 
typical example is the case of a transformer with a variable 
ratio designed and constructed for the Compagnie du Nord 
by Le n Breguet, who are the licensees in France of 
the Lanhoffer patents, The Compagnie du Nord lights a 
great number of trains by means of incandescent lamps 
run from accumulators in such a manner as to run them 
independently of each other. According to the method 
arranged by Mr. Sartiaux, the engineer of the company, 
the accumulators on those carrisges making up a train 
sre charged, while the train is at rest, in groups of batteries 
in series. This system gives the most economical results, 
and renders the charging installation exceedingly simple. 
It has also been approved by long practice. There is, 
however, one difficulty which is serious, and which 
results from the number of vehicles on a train varying 
from day to day according to the requirements of the 
service. The voltage of charge thus varies from one train 
to another and from one day to another. On the other 
hand, various trains are charged in the railway stations 
possessing electric lighting plant, and there is not, pro- 
perly speaking, any special station for charging the 
accumulators on the carriages. In order to keep the 
advantages and the simplicity of the series charging, it was 
indispensable to have a machine with varying voltage for 
the needs of the service. The charging of the accumu- 
lators on a train takes from 30 to 35 amperes at a voltage 


which may vary from 140 to 500 volte, according to the. 


number of carriages. This problem has been solved by 
the Lanhoffer dynamo. In this case was employed the 
type of differential dynamo shown diagrammatically in 
Fig. 1. In certain cases the machines are driven 
mechanically, and in a great number of workshops which 
possess no motive power, and which are supplied by trans- 
mission of electrical energy at high voltage, it is not 
possible to drive the dynamo mechanically. In other cases 
where motors can be attached direct to the dynamo, they 
were only able to supply these motors at 120 volts. It is 
in these cases that the transformer with variable voltage, 
illustrated in Figs. 4 and 5, was used. This machine con- 
siste of two laminated toothed armatures on a common 
shaft, which is mounted on self-oiling bearings. The field 
magnets are mounted in a cylindrical casting of steel. This 
cylindrical casting is divided into two halves, as seen in 
the plan. Six slits are provided, which are not very wide, 
as can be seen. Each of the machines is of the four-pole 
typo, the poles being vertical and pointing inwards. The 
imensions of the machines are given in the article 
ih question, but ae these can be taken from the 
illustrations, we have not reproduced them in full. 
The over-all diameter of the field-magnet ring is 
2ft. bin. The diameter of the core of the armature 
is 16in, while its length is 10in. It is wound on 
the Gramme principle, with three turns of wire in 
each of the 52 slits from the 52 sections in the com- 
mutator. These armature dimensions apply to the 
receiving side of the motor- generator, but the other 
side are very much the same, except that the length of 
the core is 5jin. At full load the speed of the engine 
is 1,250 revolutions per minute, and the machine is able 
to give any voltage from 100 up to 550. The receiving 
aide is fed at 115 volts, as are also the exciting coils. At 
full load—33 kw.—the efficiency was 82 per cent , which 
is not bad for this size of transformer. When the machine 
is driven mechanically, the efficiency is about 91 per cent. 
Fig. 6 shows the diagram of connections of this continuous- 
current transformer, togother with its accessories for 
starting and regulating. The dynamo is practically self- 
centered. The value of E is about 300 volts, while ¢ can 
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be varied to 250 volte, according to the needs of the user. 
The reversing switch in circuit enables this voltage to be 
either in the same direction or to oppose the E.M.F., E. 
In order to vary the voltage between O and + or — 250 
volte, it is necessary to have a rheostat with considerable 
resistance. It is more advantageous to excite the com- 
pensating side by means of'a shunt current taken at a 
variable voltage between 0 and 110 volts. A rheostat of 
from 20 to 25 ohms shunted on the 110-volt circuit 
serves as a potentiometer, and permits a variable excita- 
tion to be obtained. The authors of the description, 
Messrs. E. J. Brunswick and Aliamet, conclude their 
article with the statement that they need not draw up 
a list of the advantages of the machine, because anyone 
can easily understand what can be done with a machine 
such as is described, which, while exceedingly simple, is 
able to give great variations of speed and voltage for 
continuous currenta. 

N.B.—A careful reading of the above article will show 
that the author's claims are rather too wide to be sub- 
stantiated. The Lanhoffer dynamo when used as a motor- 
generator or constant-current transformer is not novel, at 
any rate in this country, as the idea originated many years 
ago with the Electric Construction Corporation, of Wolver- 
hampton, They made a large number of machines of this 
type, which are employed at central stations on which con- 
tinuous currents at high voltages are used. As an example, 
we may mention that such continuous-current transformers 
with a variable ratio are used by the Charing Cross and 
Strand Company. In these machines will be seen the 
exact arrangements illustrated in Fig. 2. It then 
remains to be considered what there is novel in 
the Lanhoffer dynamo beyond what we have referred 
to above? This, we think, is the claim for the exceed» 
ingly wide range in voltage for which a coefficient of 5 is 
claimed. By this we fancy that the authors mean that one 
of the dynamos in question would give its full current 
equally well at any voltage, say from 100 to 500. It will 
be noticed that no test figures are given to bear out this 
claim, and it is worth considering what feature in the 
machine allows the voltage to be reduced as low as 100 
without sparking ensuing at the commutators. This, we 
believe, is not in the arrangement claimed, but to the fact as 
stated in the article that the fields have to be „ 
heavy in order that the position of the brushes may be fixe 
The sparking on the commutator is determined by, amongst 
other thinga, the field required to reverse the current in the 
section undergoingcommutation. In this respect the Lanhoffer 
machineis no better off than an ordinarydynamo. Theadvan- 
tage of the two fields for a wide range is that by reversing the 
smaller field-magnet system, low voltages can be obtained 
without reducing the magnetisation of the iron of eitb er 
machine to such a point as to be unstable. In fact, so 
far as sparking is concerned, the better way of getting a 
wide range of voltage with a constant current is to use a 
constant-current dynamo such as has been largely made b 
Messrs. Siemens Bros. and Co., and in which the voltage 
varied by varying the position of the brushes round the 
commutator. The strength of field in the air-gap is then 
designed to be just that required to commutate the sections, 
80 that the machine runs sparklesely for any position of the 
brushes, A dynamo of this kind could well be employed 
for charging in series the accumulators on the train referred 
to above.— Ep. E. E. ö 


THE INAUGURATION OF THE ELECTRICITY 
SUPPLY AT POPLAR. 


With considerable pomp and ceremony, the new works 
erected by the Poplar District Board of works for the 
supply of electrical energy to the districte of Poplar, Bow, 
and Bromley were formally oponed on Monday last. 
These works are situated in Glaucue-street, Bromley, E., 
and the aristocracy of the neighbourhoods supplied turned 
up at the opening ceremony in their hundreds. The 
inauguration of the supply marks the practical ace saves 
of a very bold scheme, and one which will certainly tend 
vastly to the improvement and security of ‘ Darkest 
London,” at the same time securing to the poor of the 
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district better lighted streets than many to be found in the 


2 


West-end of London. The undertaking has involved an 


expenditure of approximately £100,000, the work of instal- 


mont in connection with the same having been carried 


out according to the specifications of Mr. Alfred Blackman, 


NM. I. E. E., under whose able supervision the works are 
happily destined to remain. 


| It should be added that the 
necessary buildings have been erected by the direct 
employment of labour under the control of the Board's 
surveyor, Mr. Winter, who also designed the buildings. 
The direct-current three-wire system has been adopted, 
with a supply at 230 volte for lighting purposes. Included 
in the first instalment of plant are two 320-b.b.p. engines 
running at 380 revolutions per minute, and coupled direct 
to two dynamos of 200 kw. capacity each; also two 
165-b.h.p. engines running at 550 revolutions per minute, 
and coupled direct to two 100-kw. dynamos. Space is, 
however, left for considerable extensions. The arc lamps 
erected in the principal thorougbfares number about 200, 
and it is further intended to convert close upon 700 ordinary 


gas lamps by fitting them with incandescent electric lamps, 


whence it follows that Poplar should soon possess a very 
extensive system of street electric lighting. So far as 
supply to private consumers is concerned, arrangements 
have been made with the National Electric Wiring Com- 
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In the course of the further speechmaking, Mr. Black- 
man, the Board’s electrical engineer, came in for a lot of 
merited praise for the energy which he has displayed in 
getting the plant installed. All circumstances considered, 
the works were found in a very advanced stage of com- 
pletion, and time had also been found to make some elaborate 
special preparations for the Opening Creare including 
some brilliant illuminating effecta. e have little doubt 
but that the financial success of the undertaking will be 
rapidly assured under the able management of Mr. Blackman. 


ELECTRICITY IN AN AMERICAN HOTEL. 


The United States can truly boast of her fine hotels, 
the equipments and fittings of some of them being on 
such a grand and yet comfortable scale that they compare 
very favourably with even the best British and Continental 
residential hotels. Such a one is the Raleigh Hotel, of 
Washington, which ranks amongst the best hotels of the 
United States as regards its handsome and up-to-date 
equipments. These properties and fine appointments 
naturally led the public to patronise the hotel, with the 
result that it has become so popular that extensions have 
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Fia I.—Two 100-kw. Westinghouse Direct-Current Generators, Raleigh Hotel, Washington, D.C. 


pany, Limited, for the free wiring of private premises, and 

current will be supplied on the maximum demand system, 
5d. being charged for the first hour, 4d. for the second, and 
ód. per unit afterwards for lighting, while 3d. and 14d. 
will be charged for power. Already applications have been 
received for an equivalent of 5,000 8 c.p. lamps. 

At the opening ceremony on Monday, Mr. J. Morton 
(chairman of the Board) presided, and it also fell to 
his lot to switch on the lighting of the buildings. Subse- 
quently Mr. A. H. Valentine (chairman of the Electricity 
Committee) detailed the history and scope of the 
undertaking, and started one of the generating sets. 
Finally, Mr. Sydney Buxton, M.P. for the district, 
switched on the lamps in the public streets, at the same 
time declaring the supply formally inaugurated. He con- 
gratulated the district on the enterprise which had put 
put them in possesion of the supply. The Board, he con- 
sidered, had always been equal to, if not ahead of, any 
similar body in London. Having had electric light in his 
house for 10 years, he recommended it as superior to gas 
in economy, convenience, and health. He was glad they 
had gone in for municipal enterprise in preference to 
private enterprise, and congratulated the expiring Board 
of Works on this, their great and final act, before giving 
place to the mayor, aldermen, and councillors of Poplar. 


been necessary. A new wing, 11 storeys high, and of fire- 
proof construction, bas just been added, facing Twelfth- 
street. It is fitted throughout in the most luxurious style, 
and electrical power has been adopted wherever possible to 
take the place of less convenient machinery or hand power. 
This power is supplied from a central electric station in the 
basement of the new building. The plant is installed in 
an ideal place, being placed in a cellar excavated under the 
vement of Twelfth-street. Here, being quite independent 
rom the structure of the main building, all vibration and 
noises are completely isolated therefrom, and guests cannot 
detect when the plant ie in operation. Using this cellar 
under the pavement also leaves the whole of the basement 
proper for other purposes. This vault extends for a 
length of 88 5ft., it is 19ft. wide for a distance of 21ft., 
and narrows down to 14ft. for the remaining. The average 
height of the ceiling is 9ft. ; it varies with the gradients of 
the pavement, The roof of the vault is of I girders, with 
brickwork arches between. Over this is a layer of cement 
concrete, on which rests the pathway granolithic pavement, 
with a layer of tar and tarred paper between, The elec- 
trical equipment supplies lighting and the power for the 
older portions of the hotel as well as for the new exten 
sions. The old belt-driven plant was abandoned, and the 


present up-to-date arrangement was designed and erected 


— 
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by the Westinghouse Electric and Manufacturing Company 
to take up the whole of the electrical work. 

The boiler-room ia in the rear of the new addition ; its 
floor is about 6ft. below the basement floor, and it contains 
two Geary boilers of about 200 b. p. each, working at 120lb. 
steam pressure per square inch. Steam is transmitted from 


the boiler-room to the engines in the power-room by an 


Fia. 2.—20-h p. 


8in. main. This main is, of course, well lagged, asbestos 
air-cell non-conducting material being uséd. In the widest 
part of the vault or power-room are placed side by side 
two 100-kw. Westinghouse direct-current generators yield- 
ing current at 125 volts pressure at a speed of 275 revolu- 
tions per minute. Each of tbese generators is direct 


have frequently been operated under overloads of 25 per 
cent. to 45 per cent., and have always behaved very well, 
carrying the overloads successfully. There being no head- 
room in the vault, it was not possible to instal a crane to 
raise the machine or engine parts when necessary for 
inspection or cleaning. On this account the pole-pieces of 
the generators are split vertically and set upon guide- 


Weatinghouse Dlrect - Current. Motor’ operating Ice-Making Machine, Raleigh Hotel, Washington, D.C. 


plates, so that access may be had to the armature and field 
coils without removing the outboard bearing. The building 
is wired for about 4,000 incandescent lamps, running at 
110 volts. Some most artistic effects have been produced 
in the parlours, writing-rooms, and dining-rooms, where the 
effect of clusters of different-coloured lamps with their 


FIG. 8.—2-b.p. Weatirghouse Motor operati: g Pump for Ammor la Condenser, Raleigh Hotel, Washiugton, D.C. 


coupled to a Harrisburg tandem compound non-condensing 
engine. Beyond these two sets are two others, a 75-kw. 
generator and a 25-kw. generator, each yielding current at 
a pressure of 125 volts, the former at a speed of 290 
revolutions per minute, and the latter at à speed of 320 
revolutions per minute. Each of these generators is 
coupled direct to a simple steam-engine. These generators 


reflection from the marble walls is particularly soft and 
pleasing. 


In addition to the lighting, power is used in various 
parts of the building to the extent of a total of about 


50 h. p. As the places where this power is used were so 


widely scattered, steam driving was practically out of the 
question, and the conditions were such as to.just prove 
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the great advantage of electricity for power distribution 
ee The electric motors, which are of the standard 
estinghouse direct-current type, require very little atten- 
tion, perform their work efficiently, and win universal praise. 
The largest share of the electrical motor power is taken up by 
the ice-making plant, which is capable of making 10 tons of ice 
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tank on the roof 160ft. above the basement by a Gould 
triplex pump, operated by a 10-h.p. Westinghouse electric 
motor running on the 110-volt circuit. This pump is also 
connected to the fire lines of the hotel, so that it may be 
brought into immediate use in case of fire breaking out 
before the city fire brigade could answer the call The 
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F10. 4, —7j-b.p. Westinghouse Motor driving Brine.Circulating Pump, Raleigh Hotel, Washington, D C, 


motor is operated automatically. When the water in the 
upper tank falls 2:5ft. below its fall level, a float actuates 
the motor switch and closes it; when the water in the 
tank is up to its full level, the float again comes into action, 
opening 

motor 


in 24 hours. This plant requires three motors. A motor of 
20 h.p., running at a speed of 600 revolutions per minute, 
operates tbe ammonia pump. The water for cooling the 
condensing coils is drawn by a Gould pump from an artesian 
well ; this pump is driven by a 2-h.p. Westinghouse motor. 
A Gould triplex pump is driven by a 7:5-h.p. Westinghouse 


electric motor, running at a speed of 950 revolutions per 
e This pump is used for pumping brine for the ice 
plant. ' 

The hotel water supply is taken from the city mains and 
passes, after going through a battery of three Loomis- 
Manning filters, into a large iron tank in the basement. 
The water is forced from this basement tank to another 


the motor switch and stopping the pump. A 2-h.p. 
also used to operate another triplex pump, which 
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Fig 6 io. h. p. Westirghouse Motor operating Triplex Pump, Raleigh Hotel, Washington, D.C. 


is for the purpose of lifting the draining from a well in the 
basement into the city sewers. "This motor is aleo started 
and stopped by a device similar to the one deacribed above 
controlling the hotel water supply. A dumb waiter ranning 
from the kitchen to the eleventh storey is operated by a 
7-h.p. motor. There are several ventilating fans, and also, 
to alleviate the summer heat, there are a great many small 
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electric fans distributed throughout the hotel. A 1-b.p. 
motor is used in the kitchen to drive a dish-washing 
machine. A small rotary converter, taking a current of 
2:5 amperes at 110 volts and yielding a current of 
10 amperes at 16 volts pressure, ia used for the Herzog 
telesme, with which the hotel is equipped throughout. 
Each room has a dial with a pointer on which the guest 
indicates the article or service required, a corresponding 
indication being given in the kitchen or house quarters of 
the hotel. These are usually operated by current from 
celle, but the system here is so extended that it was found 
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to be much more economical to provide a small electrical 
machine for the p | 

As yet, since the installation has only been in operation 
for a few months, no actual figures as to the economy 
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Fie. 6,—2-h.p. Westinghouse Motor operating Basement Pump, Raleigh Hotel, Washington, D.C. 
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doing, and by increasing the comfort of the guests in so 
many ways, the popularity, and therefore the financial 
state, of the hotel which adopte electricity is bound to be 
considerably improved. | 


NEW APPARATUS INTRODUCED BY THE HELIOS 
ELEKTRICITATS AKTIEN-GESELLSCHAFT, KOLN- 
EHRENFELD. 


Herewith we illustrate a new form of high-tension quick. 


break switch introduced by the Helios Company, of Cologne. 
Several distinct advantages over types hitherto constructed 
are claimed for this switch. By means of the quick-break 
arrangement adopted, an instantaneous breaking of tho 
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FIG. 7, —1-h.p. Westinghouse Motor operating Dishwasher, Raleigh Hotel, Washington. D.C. 


resulting from such an extended use of electricity for hotel 
work have been obtained, but the convenience and reliability 
of the whole equipment has been well recognised. There 
is no doub’, however, that electricity will serve its purpose 
of actuating labour - saving devices with economy. By so 


circuit with a total absence of sparking is effected. All 
the conducting portions of the switch are arranged behind 
the switchboard panel, so as to ensure the greatest possible 
security in working. The action of the switch is extremely 
simple, As shown in the accompanying diagrams, the switch 
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lever is attached to a spring arranged at the side of the 
attached, in turn, through 
n switching out, the elonga- 
tion of the spring by the handle continues until the 
catch attached, as shown, to the handle lever releases 


lever handle, this spring bein 
a lever to a connecting rod. 


the lever attached to the connecting rod and spring. 


At the same moment the circuit is opened with a 


are employed for pressures up to 8,000 volts and current 
‘densities up to 500 amperes normal, according as they are 
to be used for alternating or multiphase currents. By means 
of a slight structural modification, the switch may also be 
adapted for pressures up to 15,000 volta. Practical expe- 
rience with this type of switch gear has yielded, we are 
informed, most satisfactory results. 
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High-Tension Qoick-Break Switch, Helios Company. 


sudden jerk, the spring having attained its maximum 


Another plece of apparatus recently introduced by the 


tension. By suitably adjusting the switch, it may be | same firm is a device for lubricating the trolley wire of an 
arranged that the circuit shall be broken only when a | electric railway. We referred to this device in a note 


certain amply sufficient tension has been transferred to 
the spring. Upon the breaking of the circuit, the knife 
contacts supported on porcelain insulators describe an 
upward are of considerable diameter, by which arrange- 
ment, coupled with the double breaking: of each pole, the. 
instantaneous elimination of any sparks is effected. The 
individual breaking points of the switch are insulated from 
each chet | means of partition walls of slate. The con- 
ducting portions are mounted upon porcelain insulators, 
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Trolley Wire Lubricator, Helios Company. 


the cast-iron frame being attached to the iron framework 
of the switchboard, and in this way connected direct to 
earth, Two or three pole switches of the type described 
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FIG. 1.—View of High- Tension Switch, designed by Mr. Reginald Wilson. 


somc weeks since, but are now able to give further details, 
together with an illustration of the same. In the case of 
an electric railway equipped for the overhead trolley system 
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of electric traction, a wearing away both of the trolley 
wire and the collector bow or pulley naturally takes place, 
this wear being the greater the rougher and drier the 
surfaces in moving contact, Frequent attempte have, there- 
fore, been made to reduce this wear by lessening the 
friction between the surfaces in contact, and in order to 
effect this purpose lubrication has been resorted to. 
Especially when collector bows have been employed, lubri- 
cation has been found essential in order to prevent rapid 
wear of the moving parts. Of the methods hitherto 
employed, perhaps the practice of liberally greasing the 
collector bow so that it may transfer some of the lubricant 
to the under surface of the trolley wire has found the greatest 
favour. But this practice is attended with the disadvantage 
that the lubricant is thereby distributed very unevenly in 
the neighbourhood of the termini or car depôts, an excess 
being transferred to portions of the trolley wire, while the 
more distant stretches are inadequately provided. The 
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FIG. 2,—Plan and Elevation of the Switch. 


excess lubricant transferred to the trolley wire in the 
neighbourhood of the car-sheds is, moreover, liable to fall 
upon the roofs of the cars or on to the pavement, thus 
creating a nuisance. The device introduced by the Helios 
Company is therefore designed to effect a light and uniform 
lubrication of the trolley wire. Another feature of the 
device is that it may be employed with advantage, also, 
where the current is taken from the trolley wire by means 
uf pulley collectors, since experience has shown the wear 
of the surfaces in contact even with the pulley to be no 
negligible quantity. By virtue of its slight weight and 
simplicity of construction, the device may be attached to 
the collector arm if desired. The apparatus shown here- 
with is constructed entirely of aluminium. lis principal 
dimensions are maximum height: 14in.; breadth, 
ain. x 6in. The reservoir is designed to hold 
about 2łlb. of lubricant, which is probably sufficient 
to cover a stretch of 2 to 24 miles. As shown, the apparatus 


.consists of a roller carried by a movable frame, pivoted to 


which latter is a piston which works in the lubricant 
reservoir or cylinder. The frame takes the form of a 
crooked lever, so that when the roller is pressed against 
the trolley wire the piston is forced down into the lubricant 
cylinder so far as the consumption of lubricant through the 
hollow piston rod allows. In order to distribute the 
labricant uniformly in the groove of the transferring 
roller, and hence to the trolley wire, the lubricant, upon 
leaving the discharge nozzle is pressed lightly into the 
groove of the transferring roller by means of a rubber disc. 
In this manner a light uniform coating of lubricant is trans- 
ferred to the underside of the trolley wire. The lubricator 
may be attached in several ways, or applied by hand with 
the aid of a long carrying rod. 


ee 


A HIGH-TENSION SWITCH. 


The switch illustrated below is one designed by Mr. Repna 
P. Wilson for the Blackheath and Greenwich Distriot electric 
ighting station. The gear for the station being supplied by 

essrs. Johnson and Phillips, of Oharlton, they also made this 
switch for the switchboards in the station. The features of the 
same are the long and quick double break which is obtained, 
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and which is combined with an insulating shutter, which breaks 
any arc formed when the circuit is broken. This shutter, 
worked by a lever connected to the switch handle gear, knocks 
out any arc which, under unusual circumstances, might be 
formed, in spite of the good break. It will be remembered that 
a similar device for knocking out the arc has been used success- 
fully for some years by the British Thomson-Houston Company. 
Another point in Mr. Wilson's switch is that all the contacts 
are sunk in the board, and cannot be accidentally touched. He 
also claims that when the switch is in use it can be handled with 
safety, as all metal parta connected to the high voltage are well 
protected. Another arrangement in connection with this switch 
is shown in Fig. 2, where it is provided with an automatic locking 
device, so that the switch cannot be closed under ordinary oon- 
ditions until the synchronising plug connecting the machine 
with the synchronising transformer is in. The object of this 
interlocking is to prevent a machine which is standing being 
switched on to the 'bus bars by accident. It also prevents even 
a machine which is running and is not in synchronism with the 
bus bars being switched on until at least the synchronising con- 
nections have made. 
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FINANCE. 


Now that politics may be presumed to be settled 
for & time, attention will again be directed to busi- 
ness matters. During the past ten years or so 
English companies have had an object lesson before 
them which ought by this time to have pointed & 
moral. Whether, however, any real decision upon 
the matter has been formed is a question still 
undetermined. The evolution of electrical power 
work and even of electric lighting in America 
and on the Continent has been determined, 
not so much from an existing demand, as 
by financial exploitation in connection with 
industrial concerns. This is especially the case 
in connection with tramway work and power 
distribution. It is easy to understand the reason of 
this course in the earlier stages of a new industry ; 
the question now to be solved is, will the same course 
continue? In the earlier stages of electrical engi- 
neering the subject was not generally understood, 
and those who had its interests at heart and under- 
stood the matter had to convince a larger public by 
means of successful work. To carry out such work 
money was necessary, hence the combination of 
finance and manufacture. In America companies 
were formed, each of which controlled a large 
capital. In Germany the banks came to the assist- 
ance of the promoters of the various schemes, and 
in both countries large works have been carried out 
under these conditions. Perhaps it is too early to 
say with certainty whether this kind of forcing an 
industry has paid or will pay the financiers. Accord- 
ing to all accounts, the business returns, what- 
ever the speculative may have been, has hardly 
warranted, and certainly has not yet rewarded, 
the risk. The system, although not so exten- 
sively used in this country, has been largely used, 
and is being extended. Financial groups are more 
or less connected with manufacturing concerns, and 
even now, in one or two cases, the success or failure 
of the latter is absolutely dependent upon the 
success or failure of the former. It is recognised 
that the work required to be done from the proceed- 
ings of these financial groups will be done by the 
interested manufacturing firms, hence subsidiary 
questions involved relate to the possibility of the 
work done being of an inferior quality, and the 
price at which it is carried out being too high. 
The immediate success or non-success of a financial 
group is an entirely different matter to the success 
or non-success of the undertakings carried out. The 
former may be immediate, the latter remote. The 
success of financiers, again, may lead to future 
troubles, in that they may be tempted to promote 
enterprises which come under the head of over- 
promotion, and which, considered soberly, cannot 
hope to ultimately succeed. But there is 
another and important consideration. It is 
found throughout all industrial work that the 
giving of facilities increases a demand, or 
even creates a demand. At Niagara and Rhein- 
felden, facilities were given for obtaining power, 
the result being the erection and equipment of 
factories to take advantage of the supply offered. 
Other similar cases might be mentioned. In these 


THE ELECTRICAL ENGINEER, OCTOBER 12, 1900. 


* 


523 


cases the demand has been due to the system pursued 
in America and on the Continent, and no doubt one 
result of the erection of power stations in this 
country will be the same. Probably the first ſew 
power stations will have to financed, not by obtain- 
ing money from the public, but by syndicates, the 
members of which will unload when success or 
partial success is achieved. The possibility of 
unloading at & profit will depend upon the way in 
which the facilities offered are taken. We have not 
attempted to draw any moral at present, only 
roughly to state a case. | 


CORRESPONDENCE. 


One man's word is no man's word, 
Justice needs that both be heard." 


ELECTROMAGNETIC INDUCTION. 


SIR, —I think I can promise that this correspondence will 
not last much longer, for Mr. Johnston's letter this week 
completely gives his case away. In his first letter (Elec- 
trical Engineer, Sept. 7) he said: “Suppose that one of 
the vertical sides was moving in a weaker field than the 
other, there would in this case still be no change in the 
number of lines passing through the coil, and yet a current 
Tone upon the difference between the two impressed 
E.M.F.’s would result." There certainly would be a current 
if Messrs. Slingo and Brooker’s statement is correct, but 
there certainly would not be a carrent if Prof. S. P. 
Thompson is correct in the passage which I quoted last 
week, which concludes with these words: Without a 
variation in the magnetic flux that penetrates the circuit, 
there will be no induction" Yet Mr. Johnston now 
actually says that the statement he defends in no way 
contradicte either the laws of Faraday or the remarks 
1 by Mr. Dunton from [Thompson's] Dynamo- 

lectric Machinery.’” I feel sure that Mr. Johnston is 
the only one of your readers who has not the ability to 
perceive the glaring contradiction I have pointed out, and 
therefore I should be quite content to let the discussion 
drop. But if Mr. Johnston chooses to take up the new 
ground that Messrs. Slingo and Brooker are right and 
Prof. Thompson wrong, I hope he will give a reason for 
his opinion. So far as the mere weight of authority is 
eoncerned, the balance is certainly in my favour. I will 
not deal farther with the minor points, first raised by Mr. 
Johnston, for he complains that this is drawing the dis- 
cussion into side issues." — Yours, etc, W. F. DUNTON. 

26, Tregothnan-road, Stockwell, S. W., Oct. 6, 1900. 


REVIEWS. 


Elementary Questions in Electricity and Magnetism. By 
Macnus MacLean and E. W. Marcuant. Longmans, Green, 
and Co. Price Is. 

One of the most important aids to the real under- 
standing of technical matters is the careful writing of 
answers to questions bearing upon the subject. It is of 
great importance that the questions should be properly 
selected. The engineer, as soon as he enters into practical 
work, finds that it is necessary to be exact—perhaps we 
ought to say exact within limits, because in all things 
human perfection is more or less unattainable. If, however, 
in his student days, he has been careless about exactitude, 
he will find himself left behind in the competitive race for 
success. Any student of electricity who, during his studies, 
teste his knowledge—if he have no teacher—by means of 
the questions in this work, will find that it will assist him 
to better understand his ignorance. There are 24 sections 
in the book, with questions under each section, there being 
a total of 311 questions altogether. Besides the questions, 
a series of 12 very useful tables are given, to which the 
student will find need of constant reference, and the 
collection altogether, given in such a way as this, will 


facilitate such references. The arithmetical value of the 
answers, when such are required, are given at the end of 
the book. Altogether, the book should prove of great 
servico to students of electricity. 


Electric Wiring Tables. By W. PERREN Maycock, M. I. E. E. 
Whittaker and Co. 33. 6d. 

This little book is intended for the use of those who 
undertake electric installations in houscr, etc., but the 
author hopes that it will be also found useful to electrical 
engineers generally. The information given is contained 
in about 144 pages, and at first it would seem rather a 
difficult subject to expand to fill this space. This is done 
by adding a number of tables connecting the price and 

uantities of the various materials used in wiring work. 

ming now to the contente of the first part of the volume, 
we find the usual wiring tables, and are pleased to note 
that the author has taken up the Institution standard in 
working out his carrying capacities of conductors. The 
table of contents announces that wiring details and 
diagrams are to be found on p. 13, and we looked up the 
reference, hoping to find that some few diagrams of simple 
connections in wiring work would be given. We find, 
however, that the page is devoted to the advertisement of 
another book by the author. We think this hardly fair 
to the user of the wiring tables, who would paturay 
expect to get the information which is listed in the table 
of contents. The information given respecting the incan- 
descent lamps is of the ready reckoner order, as it connects 
the current required in a great number of voltages with 
definite numbers of lamps consuming certain watts per 
candle-power. This will be of service to the wireman who 
objects to elementary mathematics. The page devoted to 
the amount of light required and to the arrangement of 
the lamps is also open to objection, on the grounds of 
scanty information. Sarely, in a handy book for use by 
wiring contractors, more information should be given on 
this most essential subject. The page concludes with the 
statement that it is obviously impossible to formulate any 
rule to meet all cases, and suggests that for ordinary 
purposes one watt per square foot of floor area affords a 
useful basis on which to work. When the watts per 
candle-power of incandescent lamps are given by the 
author as varying between 24 and x the absurdity of 
this basis of comparison is obvious. It is not the watts 
which light a room, but the candle-power, and we think 
the user of these wiring tables has a right to expect a 
general ides, at any rate, of the candle-power required 
under various conditions, such as regards the purpose for 
which the rooms are used, and the echeme of colouring 
adopted in the rooms. Some tables as to the insulation 
resistance required by various authorities, and also as to 
the pressure drop, are given, after which we come to the 
price-list portion of the book, which is hardly of technical 
interest. On the whole, we think that much more 
information of an expert character ought to be introduced 
into a book of this kind, which is to assist the wireman in 
carrying out his work, and for which he has to pay 3s. 6d. 


Tho ABC of Electricity. By W. H. Meppowororr. Sixth 
edition. John Heywood, Deanegate and Ridgefield, Man- 
chester ; 29 and 30, Shoe-lane, London, E. C. 

This is the sixth English edition of a little work which 
was first published in New York about 12 years ago under 
the endorsement of T. A. Edison. The author, to judge 
from his treatment of the elementary principles of elec- 
tricity, is evidently a born teacher, for he presents his 
subject in plain, simple language, poses. ind inducive of 
familiarising young people with the general outline of the 
science as well as with the more important electrical 
inventions which now enter into daily aad commercial life 
even more than at the time of the first issue of the book. 
Adults who have left school before the completion of the 
many electrical appliances now in use, and have not the 
leisure to study the subject in its scientific literature, will 
be able to gather from the of this book all the 
general information they require in order to keep them - 
selves up to date. | | 
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9 E their Theory, Construction, and 
The Technical Pablishing Company, 31, Whitworth-street, 
Manchester. 

The book now before us is the second edition of a volume 
issued by Mr. Pullen in 1893, and which for years has been 
of great service to those engineers who wish to ascertain 
full details as to the theory and working of injectors. The 
explanations of the actions which go on when live steam or 
exhaust steam is used to force water into a boiler against 
the boiler pressure are most clearly given, and the higher 
theory connected with the same is by no means neglected 
by the author. We are pleased to see that he commences 
his volume with an index of the symbols used. We wish 
that all writers on scientific and engineering subjests would 
do the same. for ease and clearness in reading. It is exceed- 
ingly awkward when in the middle of a mathematical 
description of the theory of any engineering problem to 
have to turn back page after page in the vain attempt to 
find what a certain insignificant symbol means, and perhaps 
eventally be unable to understand the reasoning for the 
want of & knowledge of the symbols used. "This is entirely 
avoided by an index of symbols such as the author has 
introduced, and which is also a security against the author 
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has looked up the theory and present practice is much 
better able to appreciate the various steps in the develop- 
ment of the machine as shown by the historical chapters. 
The book is published at 3s. 6d., and should find its place 
on every mechanical engineer’s bookshelf. 


HIGH-SPEED RECIPROCATING ENGINES.* 
BY ALLAN COATS, B. SC. 


(Continued from page 479. ) 

Fig. 6 shows a section of Messrs. Alley and MacLellan’s 
engine, who are the Jargest makers in Scotland of high- 
speed engines. On the expiry of Willans’s patent they 
adopted the air buffer and redesigned their engine. Nearly 
all single-acting engines place the bottom bush in the 
centre of the bearing, and thus prevent the splash getting 
free access to the most important part. 8 engine is 
well drained, and is one of the few in which packing rings are 
pst on the air-buffer piston. The valve is kept single-acting 

y receiver steam. is renders it liable to knock at light 
loads, and the application of an air buffer to the eccentric 
cross-head would be an improvement. There is a large 
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himself using any symbol with a double meaning, as not 
infrequently occurs in other cases. Another good feature of 
the book before us is the large number of practical examples 
of injectors, which are illustrated and described in detail. 
Credit is given to the manufacturers who have supplied the 
information concerning their injectors, but great credit is 
due to the author himself for the clear way in which he has 
edited the material supplied. The chapters devoted to 
the working of injectors and to the examinations which 
should be made when injectors fail to act, are interesting 
reading. The chapter devoted to exhaust-steam injectors 
shows that these are still being manufactured in quantity, 
although they are not so largely used as live-steam injec- 
tors. The eighteenth chapter deals with the problem of 
-asing the injector principle for the moving of large 
volumes of air. One of the most frequent applications of 
this is the use of a steam jet to obtain a forced draught for 
boiler purposes, although injectors and ejectors for other 
engineering applications in which air is to be moved are 
described. In contradistinction to the usual practice, the 
author gives the historical summary on injectors at the end 
of the book instead of at the beginning, and we think that 
he is not so far wrong in so doing, because the reader who 


receiver space which, in common with the Willans, would 
require to be well drained to prevent water accumulating. 
I think that these spaces ought always to have a sm 
steam-trap, and be independent of the engine attendant, 
There are two bent and two straight porta in these engines. 
They are very reliable, and the makers’ estimate of under 
22lb. per indicated horse-power should be easily obtained. 
Fig. 7 shows an engine made by a local firm, Messrs. 
Mirlees, Wateon, and Yaryan Company, Limited. Steam, 
after passing the throttle valve on the right and up the 
dotted pipe, enters the space, A, and when the valve rises 
enters the space above the high-pressure piston. From 
thence it exhausts into the receiver space, marked R. This 
space is almost five times the capacity of the high-pressure 
cylinder, and extends both before and behind the valve 
chamber, as shown, and envelopes the high-pressure 
cylinder for about three-quarters of ite circumference. The 
valve is shown admitting steam from the receiver space to 
the top of the low-pressure cylinder. From thence on the 
up stroke it is transferred to the underside of the piston, 
which corresponds to the transfer chamber of the Willans. 


* Paper read before Glasgow Technical College Scientific Society. 
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On the next down stroke the steam passes to exhaust. 


right when cold, the steam, by heating up the cylinders, 


This engine has, therefore, not only the outside but also | threw the centre lines further apart in the cylinders than 


the inside of its high-pressure cylinder exposed tc receiver 
steam, which is rather bad practice. The receiver space is 
very large, and as it is beyond the control of the governor, 
it tends to produce unsteady governing. The first engine 
had a much smaller receiver, but it was found that the 
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descending high-pressure piston compressed the receiver | wall surface to cylinder volume. 


in the bed-plate.. The line of valves in the first engines 
had no air buffer, but of course this bad to be added, the 
only curious point being that the wear had taken place at 
the sides and not at the top and bottom. Messrs. Mirlees's 
engine, although very well made, was not, I believe, very 
economical, using rather over than under 34lb. per indi- 
cated horse-power, but I have no exact figures on that point. 
A more recent engine is one by Reavell and Co., Ipswich 
(Fig. 8). Steam enters by the left-hand passage shown, and 
envelopes the entire cylinder, passing up to the small porte 
(marked A) at the top, passes through these, down the 
central tube, and enters the high-pressure cylinder by the 
passages marked ©. It is soon cut off, however, and, 
expanding during the rest of the stroke, exhausts on the 
up stroke through E and G to the underside of the piston ; 
at half stroke the valve between the upper and lower side 
of the piston is closed, and steam expands on the under- 
side and is compressed to boiler pressure on the upper side 
of the piston. This action takes up all the momentum of 
the parts at normal loads, but at light loads it is forced 
to rely on two air buffers on the two piston rods. 
The valve motion is somewhat peculiar; the central tube 
does not move at all, but the valve moves up and down by 
means of a bellcrank driven by a link from between the 
double connecting rod. This saves eccentric room, and 
gives an extra good valve motion, moving very rapidly when 
opening and closing, and remaining almost stationary when 
full open or shut. The makers claim a very high economy, 
but it is difficult to see why it should be so, the steam 
cycle being practically midway between a single cylinder 
cutting off at one-fifth of the stroke and that of an ord 
compound. On account of the central tube, this cycle takes 
place in & cylinder which has a very large proportion of 
n explanation of the 


steam above the terminal pressure in the high-pressure | economy may be found in the fact that the makers do not 


cylinder, and thus formed a toe to the diagram. Each 
buffer has very light reciprocating parts attached to it com- 
d to the Willans, etc., so that high speeds can be obtained. 

his engine illustrated very we 
ing air packing, for packings which held in steam vory 


easily would not, when applied to the air buffer, keep air 
in at all. The long sleeve shown in the illustration was one 
of the attempts to overcome this difficulty, but it, too, was 
discarded. It will be noticed that the air-buffer cylinder, 
cover, sleeve, and the gland in the steam-cylinders must all 
be in line with each other and the cylinder. This, as a 
matter of practice, is rather difficult to attain, and even if 
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include the water condensed in the steam-jacket in their 
steam consumption, but claim that it merely corresponds 
to the steam separator in other engines. I do not think 


the difficulties attend- | this is a fair conclusion, The separator in the Willans 


engine takes the water from the ateam before it reaches the 
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small that i& was not worth collecting. 
by covering his cylinders with a large 
results were very different, To quote Captain Sankey, wbo 


steam-jacket tbe 
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finished Mr. Willans’s paper after he died: The con- 
densation in this jacket was, of course, enormous, 
25 per cent. of steam going through the engine; so the 
only leeson to be learned was as to the saving in the 
steam actually passing through the engine." 


(To be continued. ) 


CONNECTING SERVICE CABLES, 


It will be remembered that at the recent meeting of the 
Municipal Electrical Engineers at Huddersfield, the question 
of the actual cost of g connections between the mains 
and the consumer’s wires was specially referred to in Mr. 
Wilkinson’s paper on “The Distribution of Electricity.” 
The high cost of these service connections is a serious 
matter in all electrical undertakings, and especially in those 
cases in which the consumer takes only a few lights. Mr. 
Wilkinson referred to the fact that service joint-boxes for 
a triple-concentric cable cost from £2 to £3. bs. In the 
discussion on this paper, Mr. Leonard Andrews, the engi- 
neer to the Hastings Corporation, stated that he had for 
some time been using a joint-box which cost only £1, and 
that one jointer was able to connect as many as eight or 
ten services in a day. This statement was received with a 
certain amount of incredality, but Mr. Andrews has followed 
the matter up, and now has forwarded us the photographs, 
which we dd e herewith, to show the general design 
of this joint-box, and how it is possible to get the number 
of jointe referred to above made in so short a time. Of 
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these illastrations, Fig. 1 shows the service and main as it 
was left by the labourers ready for the jointer. Fig. 2 is 
a photo of the joint exactly 15 minutes after the jointer 
had commenced work upon it. It will be seen that in. or 
4in. of the outer insulation has been cut away from both 
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Fic. 2. 
cables ; the outer conductor of the triple has been 


cut and splayed back, about lin. of the insulation 
between the outer and intermediate conductors has also 
been cut away, and the inner conductor of the concentric 
service has been sweated on to the intermediate conductor. 
Fig. 24 shows the joint in the same stage, except that 
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one of the half clips, used for completing the outer circuit, 
has been placed in position. The clearance between the 
inner and outer conductors is here shown. This clearance 
is filled up when the joint is completed with melted wax 
or other highly insulating compound. The other half of 
the conducting clip is shown on the right-hand side of the 


Fio. 24. 


pit in Figs. 2 and 24. Fig. 3 shows the joint 12 minutes 
after the photo shown by Fig. 24 was taken, Here it will 
be seen the outer conductors of each of the cables has been 
bound and sweated on to the outer conducting clip, 
and the bottom half of the exterior cast-iron box has 
been placed in position. The final photo (Fig. 4), taken 


> "3. 


FIG. 3. 


6] minutes later, shows the completed joint with the 
top half of the cast-iron box bolted into position, and 
the whole of the space inside the clips and between 
the clips and the outer box filled with melted wax. 
The total time taken in making this particular joint 
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from start to finish was just 334 minutes. Mr. Andrews 
justly asks if this is not a record for making a service con- 
nection. The joint-box, which is illustrated above, is the 
invention of Mr. J. Glass, the mains foreman of the 
Hastings Corporation. It hae been exclusively used on 
the Hastings mains during the past 12 months. The insula- 
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tion resistance of a completed joint is usually several 
hundred megohms, and it will stand a pressure of over 
10,000 volts without showing any signs of breaking down. 
The conductivity of the cable is practically unaffected by 
a number of joints being taken off in a comparatively 
short length, as all the joints are soldered, added to 
which, where services can be taken off the outer and 
neutral conductors, the neutral conductor is the only one 
ent. The practice at Hastings is to joint small con- 
sumers’ services on to the outer and neutral conductors, 
and large consumers' on to the inner and neutral; by this 
means the system is balanced by about one inner connec- 
tion to every four or five outer connections. The process 
of jointing a service on to the inner conductor is practically 
the same as that shown by the photographs, the only 
difference being that an additional pair of half clips are 
used for connecting up the outer conductor, which in this 
case has to be cut asunder to enable the inner conductor 
of the concentric to be jointed on to theinner of the triple. 
As the completed joint takes up very much less room than 
an ordinary joint-box, a joint can be made in positions 
where it would be quite impossible to ute an ordinary 
joint-box. It will be noted that the clearance between the 
conductors is not in any way dependent upon the skill of 
the joiner, but is fixed by the branches of the clips resting 
on the insulation of the cables. These clips are drilled 
out to fit cables for which they are intended to be used. 
There are many other useful points about this joint which 
will be apparent to those using it. 


GENERAL ELECTRIC COMPANY, LIMITED. 


This company, which for years has been building up its busi- 
ness, is at last about to give the public a chance of sharing in 
its financial success. The prospectus of the company to be 
reorganised is now before us, and it will beissued to the public 
next week. The facts in this prospectus are a good indication 
of the enormous growth of the concern, which was started in 
1880 as Messrs. G. Binswanger and Co. The present directors 
(Mr. G. Byng, Mr. M. Byng, and Mr. H. Hirst) have been 
personally responsible for the progress made, while Mr. A. 
Eckstein has taken in hand the manufacturing side and 
perfected the productions, both as regards the accuracy of 
the finish and also in economy. Thus at the present time the 
valuation of the assets of the company is as follows: freehold 
land, buildings, plant, and machinery, £140,317 ; plant and 
machinery on leasehold property, £21,274; stock-in-trade, 
£184,843. 15s. 7d.; investments (which produced last year 
£2,060), £24,640. 18s. 10d.; book debts (guaranteed by the 
vendor company) cash in hand and at banks, £212,058. 12s. 2d. ; 
goodwill and patents (out of which the vendor company pay all 
expenses of formation), £92,104. 14s.—£676,139. Os. 7d.; less 
debts and liabilities on March 31, 1900, and the profits for the 
year ended March 51. 1900, reserved to the vendors, £176,139. 
Os. 7d.—total, £500,000 (net purchase money). The company 
will have a capital of £800,000, but at present the following 
only will be issued. Of these the vendors take £50,000 of the 
debenture stock, £70,000 of the preference shares, and all the 
ordinary shares (£250,000, all as fully paid) as purchase money, 
and about £130,000 in cash. 

Now as regards the past profits, Messrs. Edwin Guthrie and 
Co. report that these were for the year ended March 31, 1898, 
£51,546. 10s. 7d.; March 31, 1899, £57,034. 3s. d.; and fer 
March 31, 1900, £76.804. 12s. 5d.— total of £185,385. 6s. 91.; 
being an average of £61,795. 2s. 3d. per annum over the three 
years. The foregoing profits are sufficient vo pay the interest 
upon the proposed issue of debenture stock 74 times over, and 
after payment of that interest the residue is sufficient to pay 
the dividend on the proposed issue of £250,000 of preference 

‘shares more than four times over. 

It is well to note, also, that some £132,841 of the present 
issue is to be used for the extension of works and for additional 
working capital. The issue is not underwritten, and the com- 

any will remain under the direction of the old directors, who 

ve achieved such a success in the past. Thus, while the 

l poe issue is large, it cannot in the light of the above figures 
considered at all speculative, and it should attract that class 

of investors who look for a regular return. We do not doubt 
but that the business firms of electrical engineers connected 
with the General Electric Company will take a large share in 


the new company. 
me 


Our Volunteers.—We notice in the list of officers 
returning home the name of Majer Crompton, who left 
the Cape on Oct. 3 on the ss, “Saxon,” homeward bound, 


LIGHT RAILWAYS. 


The Lig t Railway Commissioners held an enquiry at the 
Town Hall, Durham, on the 10th inst. 

A largely-attended meeting in support of the Witney, 
Burford, and Andoversford light railway scheme was held at 
the Boys’ Board School, Burford, on Saturday last. After 
some discussion the following resolution was carried : ‘‘ That 
this meeting of the inhabitants and ratepayers of Burford and 
district have learned with great satisfaction that the Ozford- 
shire County Council have resolved to advance £15,000 towards 
the proposed Witney, Burford, and Andoversford light railway, 
and trust that the Gloucester County Council will make a like 
advance at their meeting in October next, and that a copy of 
this resolution be forwarded to the clerk of the Gloucestershi 
County Council.“ ; ` 

At the Halifax Town Hall on the 8th inst. the Light Railway 
Commissioners held an enquiry into the light railway which it 
is proposed to construct from Greetland to Dean Head. There 
was practically no opposition to the scheme. The scheme pro- 
vided for two small branch lines to serve quarry traffic, and a 
branch line connecting the railway with the Oalder and Hebble 
Navigation. The total estimated cost of the undertaking, 
exclusive of equipment, was £61,117. 14s. The application 
was that the capital at present should be £55,000 in £1 shares, 
with the usual limit of £18,000 for borrowing powers. After 
hearing other evidence, the Chairman said that, subject to the 
agreements that had been arrived at, they would be pleased to 
recommend the Board of Trade to grant the order. 

The work in connection with the Isle of Axholme light rail- 
way is fast proceeding. On Wednesday a ty of directors 
travelled in saloon carriage along the newly-made line from 
Goole to Crowle. After inspecting the cutting operations 
through the pit hills, they were conveyed by carriage to Haxey, 
where they inspected the important work of cutting and bank- 
ing at Burnham. They returned in the evening, and were 
highly satisfied with the progress made. 

e Light Railway Oommissioners held an iad / at 
Harrogate on the 9th inst. into the construction of a light 
railway in the Nidd Valley from Pateley Bridge to Lofthouse. 

It is stated that the Commissioners will shortly hold an 
enquiry into the proposed Jarrow electric tramways. 

offer from Messrs. Leslie and C». to construct a tramway 
from Bolton to Oadshaw Bridge, and asking for an interview 
with the Corporation in regard to the extension of its tramway 
from the present terminus to Oadshaw Bridge, is being con- 
sidered by the Parliamentary Oommittee of the Darwen 
Corporation. 


FORTHCOMING EVENTS. 


Fripay, Oor 12. 

Electro-Harmonic Soolety.—Ab Sb. James's Hall Restaurant, 

firad smoking concert of season. 
Fripay, Ocr. 19. 

Institution of Mechanical Eogineers.—At 8 p.m., at Institution 
House, Storey's gate, firs) monthly meeting. Paper on 
Observations on an Improved Glass Revealer for Studying 
Condensation in Steam Engines and Rendering the Effects 
Visible, by Mr. Bryan Donkin. | 


QUESTIONS AND. ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one hilling, and for the best solution 
of any question we offer ten shillings, We also give 
fwe shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must. be ink) sent in is. considered 
when marking the relative values of these answers. All 
formule must be carefully written to eren mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter should be written on one side only 
of the paper. Questions may be sent at any time. 


QUESTIONS. 
[The following question comes from Brisbane. —Ep. Z. E.] 
515. I am in e of a few miles of underground cable 
in this city, and I have recently experienced great trouble 
with them, and would like to ask whether any of your 
readers have had a similar experi and found the 
remedy. Our supply is on the three-wire continuous- 
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current system, 220 volts between the outers ; the mains 
are all singles, lead-covered, paper-insulated, laid in tarred 
sand, protected by hardwood boxing (as shown in sketch). 


At every street corner we have 12 cables meeting in a box, 
and they are all bonded together by a copper wire soldered 
to the lead sheathing. At each customer’s service box 

hey are also bonded, and in many cases earthed to water- 
pipe or earth-platé. The lead sheathing has been badly 
eaten away in certain blocks, but the recent trouble has 
arisen in those places where the cables are good, on feeders 
which have no services on them, and which appear quite 
perfect, except just where the fault has developed and 
burnt a hole in the sheathing, the lead around the fault 
being a dark-blue colour and free from any sign of corrosion, 
whereas all the previous faults were in cables that were 80 
damaged that the paper was visible in spots through the 
holes eaten by some chemical action. This chemical action 
seems to be confined to certain blocks in the city, whereas 
the mysterious faults have occurred in back streets where 
the cables have hitherto been perfect and still look perfect. 
It is & curious thing that all these mysterious faults have 
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oocurred since the erection of our new switchboard with 
its quick-break switches, and since we have used the com- 
pounding on the balancer machines. The balancers are 
steam-driven, and were shut down once by a reversal of 
the ourrent, so they were run as shunt machines until 
lately. With the new board they run safely with the 
compound.—W. JohN Youna. 

$16. Describe the neoessaries in construction of a multipolar 
continuous-current dynamo, in order to obtain sparkless 
commutation with a fixed position of lead for all loads. 


ANSWERS. 

Question No. 309.—Explain, with sketches, all the connections 
of a belanoer-booster on the three-wire direct-current 
system where the booster is used for battery charging. 

Answer to No. 309 (awarded 78. 6d.).—The accompanying 
sketches (Figs. 1 and 2) show the arrangements of 
balancer-booster sets adopted in generating stations, the 
one in Fig. 1 being the most usual. The connections 
explain themselves, and it only remains to describe the 
functions of the several apparatus. The balancer has been 
brought into general use in connection with the three-wire 
system, as it dispenses with a number of small generators, 
admitting of the substitution of half the number of 
generators with double the voltage. These are placed 
across the outers, having no direct connection with the 
middle wire, Higher efficiency is thus obtained, and it 
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renders the duties of manipulation and regulation easier 
all round, besides securing economy. in steam con- 
nections, ete. The duty of the balancer is to supply 
the ''out of balance" current between the two sides 
of the system, and to keep the pressures constant and 
equal at the feeding points. It consists essentially of 
two armatures in series, joined with the outside terminals 
to the outers and their point of janction to the middle 
wire. These two armatures are generally run in separate 
fields with their shafts rigidly coupled together, or the set 
may be steam-driven, in which case a machine is put each 
side of the engine and the starting switch dispensed witb. 
(In the diagram of connections, Fig. 1, the set is a motor- 
driven one.) The excitation is obtained by means of 
shunt fields, which, it will be noticed, receive their current 
from the opposite side of the system from that in which 
its armature is running. This ensures better automatic 


regulation, for the following reasons: When the demands 


for current on the two sides are equal, the balancer runs 
simply as two motors in series. Supposing that the 
negative side be now more heavily loaded than the posi 
tive, the E.M F. on the negative side drops, while that on 
the positive increases. As the shunts are reversed, this 
causes the field, and consequently the E M.F. of the 
machine on the positive side, to drop, and it conse- 
quently commences running as a motor, driving the 
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armature on the negative side now as a generator 
supplying the ‘‘out-of-balance” current. The addition 
of a few series turns wound to have cumulative effect 
enhances automatic regulation. With the same inequality 
of Joad the motor field would be still further weakened, 
enabling tho set to sooner regain equilibrium and the mcre 
rigidly to maintain it. Care must, however, be taken to 
put fow enough turns on for the machincs still to havo a 
slightly drooping characteristic. Should they be overcor- 
pounded, the generator, in the case of an out of balance,” 
gives out too great a current for the required pressure, and 
this, in conjanction with the greatly weakened motor field, 
may pull the set up, burn the fuses out, and also interrupt 
the supply if there is not another balancer running or a 
battery serving the same purpose. When the only balancing 
set on a system is at the generating station, and the feed- 
ing points aro, say,a mile away, further regulation becomes 
necessary, a8 it is at the distributing mains the pressures 
have to be kept equal. To accomplish this on an out-of- 
balance” load, a great difference of voltage between the 
two sides at the station is often necessary, owing to 
the greater drop in one of the outers and aleo the 
drop on the middle wire, which is generally smaller 
in cross-section. This drop in the middle wire is rather 
important, as it assiste the lightly-loaded side and operates 


against the other. This feature is commented upon in 
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. 139 of “ Contral- Station Electric Supply,” by Gay and 
raman, and is rightly urged as one of the objections to a 
balancer consisting of one core having two windings and 
ranning in the same field. It will be obvious that regula- 
tion by variation of the field is impossible, and is only 
obtained by means of the somewhat clumsy arrangement 
of putting cells in series when required. The further 
regulation mentioned above is effected by means of one 
rheostat connected as shown. By moving the lever one 
way resistance is cut out of, say, the generator field, and 
consequently puts resistance into the motor field. Tho 
care speeds up, and the generator E. M. F. is further 

ed. 

The relative advantages and disadvantages of steam and 
motor driven balancers respectively are exclusively con- 
sidered in the answers to Question No. 225 of this series 
It is desirable in any case that the characteristics of the 
two machines should be identical. Where there are motor- 


driven balancers, the boosters, of which there are generally 


two, are coupled on their shaft ends, making in all four 
machines on practically one shaft. 'The booster armature 
is connected as shown; one pole to the bus bars and one 
contact of a two-way switcb, and the other pole to the other 
contact. The lever of the switch is connected to the arm 
of the battery-regulating switch. When it is necessary to 
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charge the battery, the switch is turned so as to include the 
booster armature in its circuit, and the field is adjusted to 
generate tho E.M.F. over and above that of the mains 
which is required to charge the whole battery. Where the 
voltage is 460 across the outers, the booster should be able 
to supply the requisite current at any voltege between 10 


— 


and 100. A point in the design of the booster which is 
important to keep in mind is that they are required to give 
out the full charging current with a very weak field (at the 
beginning of pi da Under these circumstances spark- 
less collection is difficult to achieve. With the somewhat 
ingenious arrangement shown in Fig. 2, and used at the 


Gloucester station, a description of which appeared in the 
Electrical Engineer for July 20, one booster may be done 
away with. The main battery is charged direct from the 
mains, and the regulating cells only are charged by the 
booster. The arms of the charge and discharge switch 
are so constructed that it is impossible for the charge arm 
to pass beyond that of discharge, which would reverse 
some of the regulating celle. The switches in the sketch 
are in the position ready for charging, and all the connec- 
tions not shown would be similar to those in Fig 1.— 
E. J. Evans. 


Answer to No. 309 (awarded 78. 6d.) — The term 
“balancer booster” is generally given to a combination 
of two balancers and two boosters rigidly coupled together 
in line, but having their electrical connections coupled to 
their respective circuits, The balancers usually consist of 
a pair of generators built as far as possible alike, and 
having their characteristic curves coinciding so that whon 
running together they may behave alike. Two sets of 
field magnets are, of course, used, with two armatures and 
a pair of commutators. In the diagram given, B L is a 
balancer coupled one on each side of the three-wire system 
or the main ’bus bars by means of a plug bar on the outer 
sides, and direct to the middle wire on the inner sides, a 
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double starting switch, B L S S, being coupled as shown, so 
that the machines may be brought up to speed gradually. 
In some instances the outers of the balancers are connected 
to one bus bar only, generally the “common bus, but by 
having a plug bar to each machine, as with the main 
dynamo, M D, the balancers can then be run on any one of 
the bus bars, and also any particular feeder or feeders. 
The fielde, B L F, are shown cro:s-connected, the principle 
of which needs no explanation, as such has been frequently 
described in these columns. BLF R is a resistance so 
connected to the middle wire and the balancer field coils, 
so that a little reguiation can be got by moving the switch 
clockwise or anticlockwise, thus weskening one and 
strengthening the other field. The usual field-breaking 
switch and absorbing coil finds its place in each of the 
field circuits, but for the sake of clearness is left out of 
the sketch. 

The boosters, as pointed out above, being two in number, 
should be constructed alike, the amount of “ boost 
depending, of course, upon the. number of extra cells to 
be charged, but it may be said to vary between 10 to 
100 volts for the average station. B, in the sketch is the 
booster for the negative battery, and B, for the positive 
battery. BF denotes the fields in each case, and B F R 
the shunt regulator, the fields being, of course, shunt wound. 
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In accordance with modern practice, a special change-over 
field switch, BF C, is shown. "This permits the booster 
field to be reversed, so that instead of the booster standing 
idle it may be used to help the battery to discharge at a 
higher pressure when required, and the combination of 
advantages to be derived will easily be seen from a stud 
of the diagram. BS is the usual booster switch, which is 
used to put the battery on the main bars and neutral wire, 
or in circuit with the booster for charging. Ih some cases 
a battery emergency switch is used in each battery circuit, 
but that remains a matter of choice, in the present case the 
battery fuses being left out for clearness. In the present 
case the booster is in the diagram arranged to be worked 
in between the middle wire and cells on each of their 
respective sides, but in some cases, particularly the earlier 
systems, the boosters were coupled between the outer bars 
and the cells. The writer thinks it is, perhaps, an advan- 
tage to have the former method, as it is possiblé thon to 
arrange the balancer booster switch gear allon the middle- 
wire pane), and so have the controlling of both sets near 
at hand. Bt P B is the battery plug bar in each case, an 
addition, perhaps, when pasa with other switchboards, 
but well worth the extra cost when fitted, as it can be 
brought in to reduce the booster load by plugging on to 
the 'bus bar working at the higher pressure. F D B! and 
F D B? are feeder plug bars, Bt R battery regulator. In 
order that the diagram may appear as clear as possible, 
several of the voltmeters and ampere-meters and keys have 
been omitted, but their positions need no describing to the 
average reader of this paper.—A. H. 


Answer to Vo. 509 (awarded 58.).— The practice at present in 
vogue in connection with balance-booster sets has, in common 
with all other electrical practice, been gradually arrived at, 
and it is only natural that t diversity is found, even 
with plants being at present laid down, as to the methods 
employed. The out-of-balance current on tbe two sides of 
the three-wire system was first compensated for by the use 
of steam-driven generating sets, wound for a voltage equal 
to half that existing between the outers; but as it is 
generally admitted that this resulted in a loss of economy, 
particularly on light loads (owing to the necessity of 
running more than one machine), the practice bas gradually 
given place to that of connecting two dynamos (or motors, 
as one pleases to call them), with their armatures rigidly 
oanp ee together, in series across the supply maine, the 
middle point being connected to the middle or neutral wire 
of the system. The practice, too, which was, and even now 
is in some cases, adoptod of using separate motors or steam- 
driven boosters for supplementing the line voltage when 
charging the batteries is on the wane, and one generally 
finds now, ia new stations, the armature or armatures of 
the booster mechanically coupled to the balancing set, for 
by this means the reserve of power which generally there 
exists, on light loads is turned to good account, 

Fig. 1 shows a plan of connections for such a combina- 
tion, and for the sake of clearness only absolutely 1.ccessary 
connections have been put in, and the ammeters in the 
balancer and booster circuits and the booster voltmeter 
have been omitted. In the first place, the two balancer 
armatures, B A, and B A, run asa double motor between 
the outers, and, in common with other motors, require a 
starting resistance which can be cut out of circuit gradually 
as the motor attains its proper speed—such a starting 
resistance is shown by BSR. The middle point is con- 
nected to the neutral wire of the system, N W, and half the 
resistance is on either side in series with the armature 
circuit of BA, and BA, respectively; these halves are 
simultaneously reduced by the motion of the resistance 
arm. BF,and BF, are the balancer fields, in this case 
connected together through a resistarce, R, across the 
outers—other methods of connection will be referred to 
later. An arm connected to N W slides over contacts in 
connection with this resistance ; when in tbe middle position 
an equal resistance is inserted between N W and either 
field, but by moving the arm either way the resistance is 
decreased on that side and increased on the other simul- 
taneously. The reason for so doin 
the system is more heavily loaded than the other, tbat half 
of the balancer tends to act as a dynamo, and if the resist- 
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is that if one half of 
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ance arm ie moved, cutting out resistance on the dynamo 
side, the field is strengthened on that side and the voltage 
raised, and at the same time the motor field is weakened 
by increased resistance in circuit, and the armature tends 
to increase its speed to make up for the drop in back 
E.M.F, caused by this weakening of field. This increase 
in speed still further helps the dynamo side to cope with 
its load, | 

K, and K, are two booster armatures, which each have 
one terminal connected respectively to the + and — mains 
and tbe other terminals to the throw-over switches, 
TOS, and TOS, so that K, and K, are each in 
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series, starting from N W, with one-half of the system, 
and therefore these contacts of TOS, and TOS, acquire 
a difference of potential from the neutral wire equal to 
that of half of the system + the booster voltage. 
The battery is connected by its middle point to N W, and 
its extreme ends are joined through a battery-regulating 
switch to the top contacts of TOS, and TO S,. When 
the switch arms are in connection with these top contacts, 
the battery is in parallel with the mains, but when on the 
lower contacts, it is connected to the mains through the 
booster, and the excess voltage thus derlved at its terminals 
causes it to commence charging. K F, and K F, are the 
booster fields connected, not across the booster terminals, 
but between the middle and outer wire in each half, for by 
so connecting, a much steadier field is obtained than would 
otherwise be the case. In series with these fields are large 


+ Cable 


shunt resistances, K F R, and K F R, (owing to the large 
range of voltage generally required—viz , 40 to 125 volts), 
and special field switches, K F S, and K F S., which, when 
breaking the circuit, short-circuit the field coils through a 
non-inductive resistance, and thus reduce the instantaneous 
rise of voltage due to self induction in the coils. Space 
will not permit to give particulars of these switches, of 
which many forms exist. Such is about the simplest 
system of connections for a booster-balancer set; now to 
come to some variations that exist in practice. 

Several methods are in vogue for connecting up the 
balancer fields: (1) To connect the two fields in series 
across the outers without any middle-wire connection ; 
this gives a steady field, but does hot permit of independent 
regulation, (2) Each field connected across tho arma- 
ture circuit, with a separate resistance in series with each 
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field. (5) Each field connected across the terminals of the 
other armature, as shown in Fig. 2. This makes the set 
to a certain extent self-regulating, as a heavy load on one 
aide strengthens the field on that side and weakens it on 
the other. It is well to have an adjustable resistance, 
however, as in figure. Sometimes the booster fields are 
connected in series across the outers with one resistance in 
circuit, and there are cases in which only one booster 
armature is employed. In some stations connections exist 
so that each booster may be employed to charge either half 
of the cells. Balancers, too, may be found having the two 
windings on one armature and a commutator at each end, 
but difficulties in regulation have been the means of 
„ system to drop out of fashion, in spite of its 
lower first cost. i 

Enough, however, has, I think, been said to give a 
general idea of the systems in vogue of connecting up 
balancer boosters.—W. G. MURRIN. 


Question No. 510.— Desoribe a method of determining the current 
(with a certain temperature rise, say, 100deg. F.) which can be 
carried by high-resistanoe wires, such as platinoid, rheostene, 
tinned iron wire, etc., when used for resistance ooils, and 
when their specific resistance is not known. 

Best Answer to No. 510 (awarded 10s.).—The specific 
resistance of any of these materials could, of course, be 
diesen obtained from a measurement of the resistance of a 
short length of the wire by a Wheatstone’s bridge or other 
method, but, even knowing this, it would not be safe, if 
accurate results are required, to predict the temperature 
rise from any general rule, as so much depends on the 
actual arrangement of the wire in the resistance frame and 
the amount of ventilation. It is much better to make an 
experiment. A length of the wire under consideration of 
any convenient diameter should be wound up into a spiral 
of about the same form as will be used in the resistance 
(say, a lin. diameter spiral with four or five turns to the 
inch if of No. 12 wire, or a din. diameter spiral with seven 
or eight spirals per inch if of No. 18 gange or thereabouts). 
This should be placed in a ventilated frame more or less 
like the proper resistance frame. A current should then be 
passed through it, and the final temperature rise noted by 
means of a thermometer suspended in the centre of the 
spiral. The test should be repeated with two or three 
different currents, some giving temperature rises below 
100deg. F., and some above it. A curve can then be 
drawn connecting temperature rise and current, and the 
exact current for 100deg. F. rise with that wire can then 
be read off. The result thus obtained can then be used for 
the determination of the correct current for other wires of 
the same material but of different diameters, so long as the 
general arrangements of the resistance frame remain 
unchanged. For let A be the current which, by experi- 
ment, gives the required temperature rise with a wire of 
diameter D, and a the unknown current, which will give 
the same rise with a wire of diameter d. Then tho watts 


lost in a given length of the first wire are c 5 (since the 


resistance of the wire is proportional to 550 


The cooling surface of this length of wire is « D. 
P the watts per square inch or the temperature rise 
2 
8557 * D, or e y or, say = K TL where K is a con- 
stant depending on the specific resistance of the wire and 
on the amount of ventilation. 
In the same way the temperature rise of the second 


wire = K = .. for the same temperature rise in both 


a -K ora=A 55 or the currents 
temperature rise are proportional to the 2 powers of the 
diameters, which is the well-known rule for the heating of 
bare well-ventilated wires.—Q. 


Answer to No. 510 (awarded 5s.).—The temperature of 
a body is in a certain sense the measure of the equilibrium 
of. supply of heat to a body and the dissipation of this 
heat. When the rate of supply is exactly equal to the 
rate of dissipation, the temperature of the body remains 


for a given 


constant. In the case of a resistance coil the supply of 
heat is produced by the action of a current passing through 
the wire, and is proportional to the square of the current 
multiplied by the resistance of the wire. The heat thus 
produced is dissipated by condaction and convection, and 
the rate of dissipation varies. Inthe case of coils enclosed 
in fireproof cement, the diesipation is wholly effected by 
conduction through the cement, and the temperatures 
obtained are high. In the case of spirals of wire hanging 
in air, the heat is almost entirely carried away by the con- 
vection of air currents. The rate of dissipation in the 
latter case varies according as the coils are closely shielded 
or are exposed to strong draughts. It can be seen, 
therefore, that a given current will produce different 
intensities of heat (temperatures) in the same wire under 
the different conditions enumerated above. 

We should here clear up two essential N The 
heat developed in the resistance wire - *. C? R, where k 


is a constant. But the resistance of a wire = te , where 


l= length of wire, p «specific resistance, a= sectional area 
of wire (all in suitable units). 


.. heat developed x. Ci : 


Now, the heat dissipated is proportional to m s (ti — t) 
where m = mass of wire, s = its specific heat, ¢, — mean 
temperature of wire (the temperature of a wire varies from 
centre to circumference), i = temperature of substance 
immediately surrounding the wire. But m varies as i xa: 
so that when a constant temperature is obtained in the 
wire (i^, heat generated = heat dissipated) we have that 


0 Y. Jas (ii - tz), where y is another constant, or 


c? y (b tz) 

USE VU SM UI e ES 2 
3 

.. t 5 (2) 

179 "FAV 


we2 . (5) 
a 
where z= E = constant. But by hypothesis t, is invariable 


when the coil has been in use a little time, and we are 

endeavouring to so design our resistance that 11 is also 
2 

constant. 1 -t is constant, and.. (£) = — = K, 

where K is a factor determined by experiment. 


P : = VK, and ＋ is the current density in the wire. 


Therefore, we learn that (1) the heating effect is 
independent of the length of the wire (provided that 
the whole length of the wire is equally exposed); (2) 
we can determine the above factor by experiment on one 
specimen, and by using this can readily determine the sizo 
of wire neces to any current. n 

It is a fairly simple matter to determine this constant in 
the case where the wire is surrounded by a material which 
conducts heat badly. A piece of the wire (preferably of 
small diameter) of len „ay 24 in. (in order to prevent 


any cooling action at the ends of the wire having a great 
effect), is coiled round a glass rod, which rod is suitably 
bent to go inside a small tin or copper pan, somewhat as 


shown. The wire is soldered at both ends to thick insulated 
copper leads making circuit with a set of resistance coils 
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(for regulating current), an accarate ammeter, and some 
cells (preferably a secondary battery) in series, The pan 
is filled with paraffia oil above the level of the coils, and is 
covered by a lid having holes in it for (a) a stirrer to 
agitate the oil, (b) a thermometer (Fahrenheit in this case), 
(c) the insulated leads. This pan is placed in a large tin 
packed loosely with cotton wool or silicate cotton. As 
much as possible of the same substance is placed on the top 
of the tin. A current is passed and adjusted by the resist- 
ance until tho thermometer remains steady at the required 
temperature of 100deg. F., the oil being constantly stirred. 
A certain time is necessary for the oil to heat up. Once 
the temperature is attained the current should be kept as 
steady as possible for, say, a quarter of an hour, and its 
mean value taken on the galvanometer. The wire should 
now be unwound from the rod and éarefully calipered with 
a micrometer (or mil) gauge in several places and the méan 
diameter found. The area is easily determined from this 
and the current density obtained, from which we get our 
factor. | 

The method for determining the factor for coils in air is 
not so accurate, but as in practice the conditions vary so 
much, it is sufficiently exact for use. A long glass tube is 


wound with the wire under test and connected up as before, 
and the arrangement placed inside another vertical tube, 
preferably coned outwards at the bottom. The passage of 
the current heats the coil and this expands the air in the 
tube, causing a gentle draught ap the outer tube, a condi- 
tion approximating to practice. If now a thermometer be 
placed at the top of the tube, it will encounter air which ia 
sensibly at the same heat as the wire, having passed along 
B rs length. The rest of the experiment is as before.— 
A. S. 


Answer to No. 310 (awarded 58.).— The simlpest method 
of determining the carrying capacity of any resist- 
ance wire for a definite temperature rise is to pase a 

ually-increasing current through the wire until the 
tter reaches the temperature of boiling water. It is easy 
to tell when this temperature bas been reached by touching 
the wire with a wetted splinter or needle, and noting 
whether the water immediately boile off. This method can 
be applied with considerable accuracy to large sizes of wire, 
and from these results reliable fignres can be calculated for 


the smaller sizes from the formula Coc dz, where C = current, 
and d diameter of wire. Suppose, for instance, we want 
to know how much current a wire '018in, diameter will carr 

with a temperature rise of 100deg. F. We take a thick 
wire, say ‘116in. diameter, of the same material, and find 
that a current of 20 amperes heats it to boiling point from 
atmospheric temperature 72deg. F., corresponding to a 
temperature rise of 140deg. F. Then the current to 


heat our ‘11l6in. wire 100deg. F. will be 20 x 100 


140 


= 17 amperes; therefore the current which will heat 


our ‘018in. diameter wire 100 degrees F. will be 
: Ni 
17 x (a)? = 1 ampere. In the practical design of 
116 
resistances several other considerations have to be taken 
into account, such as the nearness to each other of the 
spirale, the direction of the ventilating currents of air, ote. 
DISPAR. 


ee 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Varna.—The Municipality invite tenders for the lighting of the 
town by electricity for 40 years by Oct. 15 (concession). 


Bermondsey.—The Vestry invite tenders for the erection of 
steam dynamoe, etc. Tenders by Oct. 15. Details in our adver- 
tisement columns. 


Paris.—The Postal and Telegraph Department, rue de Grenelle, 
No, 103, invite tenders for & number of telephone apparatus. 
Tenders by Oct. 16. 


Sunderland. —The Corporation invite tenders for 24 car bodies 
and electrical equipment. Tenders by Oct. 15. Details in our 
advertisement columns. : 


Maidstene,—The Corporation invite tenders for a surface con- 
denser and feed pumpe. Tenders by Oct. 16. Details in our 
advertisement columns. 


London County Counotl —The Council invite tenders for the 
supply, for one year from Jan. 1 next, of engineers’ 
electrical stores. Tenders by Oct. 29. 


Santiago.—Offers are invited for the laying down and working 
of a telephone system in Santiago de Compostela, in the province 
of Coruna, Spain. Tenders by Oct. 19. 


Palma.—The Municipality of this town, in the province of 
Baleares, Spain, invite tenders for the installation and mainten- 
ance of 60 arc lamps. Tenders by Oot. 30. 


Cortegana.—Offers are invited for the installation of electric 
lighting and the working of same for five years in this town, in 
the province of Huelva, Spain. Tenders by Oct. 19. 


Whiteohapel. —The Electrical Committee invite tenders for the 
supply of a hand-driven overhead travelling crane for their new 
electricity supply station. Tenders by Oct. 23. Details in our 
advertisement columns. 


Whitehaven.—The Water and Lighting Committee of the Cor- 
poration invite tenders for the supply and erection of a switchboard 
at their electric lighting station. Tenders by Oct. 13. Details in 
our advertisement columns, 


Aberdeen.—The Tramways Committee invite tenders for the 
manufacture and supply of 25 electrical tramcars, and equipments 
for six horse cars, about to be converted. Tenders by Oct. 17. 
Details in our advertisement columns, 


Cardiff —Tenders are invited for slow-speed vertical engines, 
slow-speed generators, boilers, and economisers. Specifications, 
ebo., may be obtained from Mr. A. Ellis, M. I. E. E., Old Post 
Office-buildings, Cardiff. Tenders by Oot. 23. 


Grantown-on-Spey.—The Commissioners of the burgh invite 
tenders from electric light companies to supply electric light for 
public and private consumption within the burgh. Tenders by 
Nov. 6. Details in our advertisement columns. 


Glasgow. —The Corporation invite tenders for (1) cables for 
connecting up plant; (2) transformer connecting bars. Specifica- 
tion, etc., can be obtained on application vo Mr. John Young, 


general manager, 88, Renfield.street, Glasgow. Tenders by Oct. 13. 


Bradford.—The Corporation invite tenders for the construction 
and erection of a 30-ton electric travelling crane for their new 
electricity works, Valley-road, to operate on a 500-volt direct- 
current circuit. Tenders by Oct. 25. Details in our advertise- 
menb columns. 


Cienfaegos (Cuba) — Tenders are invited for a service of public 
electric lighting for the above town. Intending contractors can 
present their estimates and state their conditions until Oct. 26. 
Ali enquiries and tenders should be addressed to the Secretary's 
Office in Cienfuegos, Cuba. 


Ayr.—The Corporation invite tenders for supply and delivery of 
steel tramway rails aod fishplates for the work required in con- 
nection with the proposed tramways. Specification, etc., may 
be obtained from Mr. J. Young, C.E., town surveyor, Town 
Buildings. Tenders by Oct, 12. 


London, N.E.—The Acme Wood Flooring Company, Limited 
invite tenders for the electric lighting (Section 1—wiring) of their 
mill premises at Victoria Park, N. E. Specification, ebo., may be 
obtained from Messrs. Taylor and Field, 14, Viotoria- street, 
Westminster. Tenders by Oct. 13. 


Dartford.—The Urban District Council invite tenders for the 
erection of an electric light station at Dartford, in accordan-e 
with drawings and specifications prepared by their architects. 
Specifications may be seen at the office of Messrs. Hesketh and 
Stokes, 110, Cheapside, E. C. Tenders by Ocb. 20. 
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-Glasgow.--The Corporation invite tenders for the supply. of 
1,000, 2,000, or 3,000 tons steel straight track rails; 100, 200, or 
300 tops steel curved rails ; 50, 100, or 150 tons steel fishplates. 
Speciflcations, etc., can be obtained from Mr. John Young, general 
manager, 88, Renfield.street, Glasgow. Tenders by Oct. 23. 


Aberdeen.—The Town Council invite tenders for the supply of 
materials and the construction of works in connection with the 
laying down of the permanent way of new electric tramways. 
Specifications, etc., may be obtained on application to Mr. Wm. 
OIN M.I.C.E., engineer, Town House, Aberdeen. Tenders by 

cb. 18. 

Whitechapel —The Board of Works invite tenders for erection 
of a chimney shaft and the construction of economiser chambers, 
flues, and cableways at the new electrical supply station yard, 
Oaborne-street, Whitechapel, E. Drawings may be seen ab the 
offioe of Mr. M. W. Jameson, engineer and surveyor to the Board. 
Tenders by Oot. 16. 


London (City)—The Streets Committee of the Corporation 
invite tenders for the hiring of a mechanically-driven dust-cart for 
collecting and removing the dust, trade refuse, and street sweep- 
ings from the 1 the Corporation’s depót at Lett's Wharf, 
Commercia]-road, Lambeth, S. E. Tenders by Nov. 10. Details 
in our advertisement columns, 


Kendal.—The Corporation invite tenders for building engine- 
house, boiler-house, accumulator-house, chimney shaft, offices, 
etc., in connection with the electric lighting station to be erected 
ab the gasworks, Kendal. Specification, ete., may be seen at the 
office of the engineer, Mr. T. N. Riteon, A. M. I. C. E., Gas Offices, 
Parkside-road, Kendal. Tenders by Oct. 29. 


India, —Tbhe Secretary of State for India in Council is prepared 
to receive tenders for the supply of a complete electrical installa- 
tion for supplying power to a factory from a waterfall about three 
miles distant from factory, The generator will be required to 
develop about 500 kw., and bhe installation is to include complete 
pans of generators, line, transformers, cables, motors, etc. Con- 

itions, edc., may be obtained from the Director, General Stores, 
India Office, Whitehall, S. W., and tenders are to be delivered at 
that office by 2 p.m. on Oct. 16, 

Norway.—The Secretary for Foreign Affairs has received a 
dispatch from her Majesty's Consul.General ab Christiania stating 
that tenders are invited by the Stavanger Corporation for the 
establishment of electrical communication or transmission of 
power from the Altesrig Waterfalls to Stavanger, a distanoe of 
about 39 kilometres, in accordance with the plans of a civil 
engineer named Schoien. Tenders must be received by Jan. 2, 
1901. Further information may be obtained on application to 
Mr. E. Berenteen, British Vioe-Consul, Stavanger. 


RESULTS OF TENDERS: 


Stockport.—The Council have accepted the tender of Messrs. 
Dick, Kerr, and Co. for 20 top-seab cars, at £675 each. 

Bedford.—'The Electric Lighting Committee have accepted the 
tender of Mr. W. Laughton for building a sub station on the Silver- 
street Market Hill, at £33. 10s. 

Newcastle.—The Council have accepted the contract of the 
National Construction Company for the eupplyin and laying of 
conduite for the additional new tramways ab sc eduled prices. 

Tunbridge Wells.— The tender of Mr. J. Jenkins, Swansea, has 
been accepted in connection with the erection of chimney sbaft, 
S in height, ab the central electric light station, ab £3,835. 

Rechdale.—The Guardians have accepted the tender of the 
Ejison and Swan United Electric Light Company, Manchester, for 
the supply of 3,000 yards of tubing and 6.000 yards of wire for an 
electric light installation at the new workhouse infirmary. 

Middleton and Castleton (Lancs.).— The British Electric 
Traction Company have accepted the tender of G. Freeman and 
Sona, of Hollinwood, Oldham, at £38,781, for the construction of 
light railways in Middleton and Castleton, near Manchester 
(length in all about seven miles). | 

Bangor, —The Lighting Committee have accepted the tender of 
Patterson and Harford, at £56. 10s., to supply and fix the neces. 
sary fittings required at the electric supply station. The offer of 
Meesrs. Verity to exchange the present testing set for an Evershed 
ohm-meter ab an additional cost of £5. 58. has been accepted. 


War Office. —The War Office have accepted the tender of 
Pritchetts and Gold, Feltham, Middlesex, for supplying and fixing 
a battery and stands for each of the three Spithead. Forts. There 
will be 33 cella ab tbe Spitbank Fort and 44 at both Horsesand 
and Noman’s Land Forts, and in all cases the boxes will be of 
lead-lined teak. : 

Worksop.—The Electric Lighting Committee have placed the 
order for the generating plant, balancers, and boosters required 
for the new electricity worke with Witting Bros., Limited, 49, 
Cannon-street, E. O. The steam dynamos will be three in number, 
each consisting of a multipolar dynamo of Wibttipg's standard 
pattern direct coupled to a high speed Scott and Mountain engine. 


Grays.—The Urban District Council have accepted the following 
_ benders with regard to the electric light scheme : Mesers. Danks, 
boilers, £2 325; British Schuckerb Company, steam dynamos, 
£2 147. 10a.; Messrs. Green, economiscr, £241. 103.; General 
Electric Company, switchboards, £628. 158.; D. P. Battery Com- 
pany, battery, £836. 1s.; Messrs. Carrick and Ritchie, crane, 
£95. 10s.; Messrs. Callender, cables, £3,545 ; electric light build. 
Pre £4174; engineering and road work, £1,005. 14s.—total, 


Allen and Oo. ................ cee sve ses MERECE aatem e. 3 571 0 
British Westinghouse Company .............—... rn 3,510 0 
British Westinghouse Company (alternative) ....... .. 3,490 0 
British Schuckert Oompany ß €——— . $158 0 
British Schuckert Company (alternative). . 3190 0 
British Schuckert Company (alternative) ............... .. 3.433 0 
Bruce Peebles ................... "n em — ... 0,402 0 
Bruce Peebles (alternative) .......... eem erem soso . 3405 0 
Bruce Peebles (alternative) ............. DEN mE 3,490 0 
Bruce Peebles (alternatives . . s 0,604 0 
Brush Electrical Company  ............ „ . 3, 600 0 
Brush Electrical Company (alternative). 4,500 0 
Olarke, Chapm.n, and Co. . . 2.2. . 3,664 0 
Orompton and Co. nne. „„ eee eee (KLEK) 3. 225 0 
Orompton and Oo. (alternative . . . es. 0,487 0 
Orompton and Oo. (alternative). . 5,633 0 
Dadgeon and Coo €——— 2995 0 
Electrical Construction Company, Limited.................. 8.483 0 
Electrical Construction Company, Limited (alternative). 3,614 0 
Electrical Construction Company, Limited (alternative). 3,956 0 
Eleotrical Oompany, Limited --. . 5,225 0 
Electrical Company, Limited (alternative). 8 280 0 
Electrical Company, Limited (alternative)........—...... 3,420 0 
General E'ectric Oompany........ . . . . 2890 0 
General Electric Company (alternative) ..................... 8408 0 
Holmes and Co 2 — 8.000 0 
Holmes and Oo. (alternative). ... .. . 3, 800 0 
Holmes and Oo. (alternative) o 2. 8,400 0 
Holmes and Oo, (alternative) . 8.500 0 
Jackson and Co ã . FCC 8.470 0 
Jackson and Oo, (alternative) .. 3.590 0 
Jackson and Oo, (alternative eee . 5,730 0 
Johnson and Phillips. 2 . . 3,090 0 
Johnson and Phillips (alternative) ............... . . 5.110 0 
Johnson and Phillips (alternative) ............... esses. 0,040 0 
Lancashire Dynamo and Motor Oompany ............-.. 5,064 0 
Lancashire Dynamo and Motor Company (alternative) 3102 0 
Lancashire Dynamo and Motor Company (alternative) 3,230 0 
Lancashire Dynamo and Motor Company (alternative) 3,332 0 
Mavor and Coulson . s=. —n € MER . 2836 15 
Mather and Platt 2 —— 0,400 0 
Mather and Platt (alternative) . . ern 8 415 0 
Mather and Platt (alternative)................... esses. 3.475 0 
Parsons and Oo. (turbines) .................... . esses. 8,888 0 
Parker and (o m OO. 3,010 0 
Parker and Oo. (alternative). . , 5,888 0 
Parker and Oo. (alternative) 2 .. 0,069 0 
Reavell and (o. —— MÀ e . . 2,772 0 
Reavell and Oo. (alternative) ...................... — 2 2858 0 
Rosling and Appleby............ — ——— TEEN . 6466 0 
Belby bi oand o 3 -.. 5.680 0 
Scott and Mountain (accepted). ... .. 2,860 0 
Laurence, Scott, and Co. . . . 2 . 2,982 0 
Laurence, Scott, and Oo. (alternative) .............. 2. 2952 0 
Laurence, Scott, and Oo. (alternative) ..................... 3.203 0 
Laurence, Scott, and Oo. (alternative. 23, 305 0 
Laurence, Scott, and Oo, (alternative) ................—.. . 8285 0 
Laurence, Scott, and Oo, (alternatives „ 5.459 0 
Laurence, Scott, and Oo. (alternative) ........ e - $800 0 
Siemens Bros, and oo. . 2 . 5821 0 
Siemens Bros. and Oo, (alternative) . . 4885 0 
Siemens Bros. and Oo. (alternative) ............. m 4. 40635 0 
Thames Ironworks . ..........—.....— erro TRA . 2,760 0 
Thames Ironworks (alternative) ........ —— . 6,81 0 
Thames Ironworks (alternative) . . . . . . 3, 357 0 
Westminster Engineering Oompeny ..... ............. se. 5,176 0 
Westminster Engineering Oompany (alternative) . 8602 0 
Contract No. 2. — Boilers, &c. 
Danks and Co. (open) . N 1,139 0 
Davey, Paxman, and Co . . 2. 1,600 0 
J. Fraser and Son. eee eee eee eee ee to e ~ 1,980 0 
J. Fraser and Son (alternative)... m ees, 1,900 0 
Fraser and Fraser ................... ——— 090 
Taylor and Sons E n 1.580 0 
Tinkers, Limited.... seso . ——— 1,976 0 
Oontract No. 3.—Steam-pipes, condensing plant, &c. 
Alton and Oo... 29296666, % „, „„ „ „66 2,8. 9 0 
Babcock and Wilcox ..... .—.. . . . . . 2,252 0 
Blackwell and Oo. (accepted) -. .. 1.731 15 
Crompton and Co 5 2627 0 
Roeser and Russell. — MÀ V . 2,756 10 
J. Spencer and Co. .. 2,247 0 
Contract No. 4.—Manhole covers. 
, assa —— 3 475 16 
Callender's Cable an l Construction Company (accepted) 501 3 
Haley and Oo................. —— wiles —— -.. 586 19 
Mackenzie Bros. — Á——— ET eese 076 15 
Watson, Gow, and Oo., Limited... .... — BN DAL T 
Western Electric Company  ................... ——— ODL- 10 
Contract No. 5. — Arc Jamp posts. 
Allan, sen., and Son. eere UM E E 4. 1,874 4 
Bradley............. Poi sip ENS —Á " M esses 1,685 0 
Orompton and Oo. 9009002090090 „ „c „„, 2,010 5 
General Electric Company... . . . . . . . . 8,547 15 
f Haley and OOs ———————ÁÁ'Á'Á' — Tt. 8,076 10 


, Worthing.—The Corporation have received the following tenders 
for supply of electric lighting plant: 
Contract No. 1.—Steam dynamos. 
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Kershaw OOO OOD 6 OE 0b Ok 08 OME POSTER 00090090 009009€6009000500999000 00990 1,622 0 0 

Law ———— EE OEE EEE TS (EEEE EE d 1.567 0 0 

rry des eecsetes e. - 9609009060909 9599 99990905099 «er o Gn o 99 6 99 0459 OOO 0900 0 * 9 1,883 0 0 

Macker zie (aocepted) .-...... —€— TR esses. 1 353 B 0 

McDowall, Steven, and oo. . . . „ 1,786 0 0 

Rowland, Oarr, and Oo. . . . . .... 1,681 9 0 

Western Electric Company .. . . 1,952 0 0 

Oontract No. 6 —Stoneware casings. 

Albion Clay Company (accepted) ................ M». 2.102 3 6 

Doulton and Co. . e 3 102 3 6 

Western Electric Oompan p.. . e... 2,298 0 0 

Contract No. 7.—Cable work. 

British Insulated Wire Oompeny ... . . .. 6,166 14 10 

Callender's Cable Company (aooepted) . . . .. 5967 15 3 

pa pies 5555 FF bee ^ : 
enley's Telegra mpan7/ . . . . 6. 

Siemen and F . w= 6991 8 8 
t. Helen’s Oable 5 sosmes 56870 0 O 
elegraph Manufacturing Company, Limited ........... 9095 4 3 

Western Electric Oompany .esesse cesses mee . . 0,406 10 5 

Oontract No. 8,—Arc lampe. 

British Schuckert Company . . . „ 766 0 0 

Brockie, Pell, and Oo. © oro o 04 o me o oo o oo 0 © 90990090 „„ 6 6 6 . 1.143 16 8 

Orompton and Oo. e9—9009009000 900920 0090990000 0090099 099000 HE 9 OO 1,166 0 0 

Electrical Com J. Limited 90990 9*9 eo e e eee eee: 99 698 0 0 

General Electric Oompany. . . . . . . „ 1,140 0 0 

Gilbert Aro F. e —— — SOA- 0 

Johnson and Ph ipe (0960006050 €990090900909€90009000009 00000000 005006 1 524 0 0 

Oliver and Oo. *«»0900«0909000009 SED 090000023090020090000090090 09000900 Ome 850 17 0 

Western Electric Company . . 4 „ 1,624 0 0 

Westminster Engin Company .....—..—.e- 1149 0 0 

Ooutract No. 9. —Storage batteries, 

Obloride Electrical Store ge Syndicate ................... . 2145 0 0 

D P. Battery Company . 2 2 -... 1,986 0 0 

Eclipse Brass and Copper Compeny (accepted). . 964 4 0 

Electrical Power Storage Company .............—..—..—.... . 1973 0 0 

Hart Accumulator Company. 8 . 1.585 0 0 

Tudor Accumulator Company ......... 2 4.22... . 1.860 0 0 

' Oontract No. 11.— Boosters, &c. 

British Westinghouse. „ TON 2.2. 1,016 0 0 

British Sohuckert Company .. „ 976 0 0 

Bruce Peebles . . „ 996 0 0 

Brush Electrical Engineering Oompan g . 959 0 0 

Crompton and Coo . . 4 2 2 1 177 0 0 

Du Igeon and Oo. ....... —————Á—Á———— 10.0 

Electrical Company, Limited . . . 988 0 0 

General Electric Company.. . ese ee een KAK] 850 0 0 

Holmes and Oo. nene 0692009600 609 OSC HES PEO eee eee eee Oe 1,040 0 0 

Laurence, Scott, and Oo. (accepted) .................—. 710 0 0 

Lancashire Dynamo and Motor Oompany ................ . 888 0 0 

Mavor and Ooulson .. . . . emn». 918 15 0 

Parker and Co. . e ees.» 1,047 0 0 

Rosling, Appleby, and Co. .. .. eecsses, 980 0 0 

Siemens and Co.... . . . o 1469 0 0 

Thames Iron works. . . S ues E ep AT . 95 0 0 

Oontract No. 12. —KEoconomiser, 

Oarter and Son... . . "sms. 385 0 0 

Green and Oo. eee eee eee „ee „% * 00€ eee ö 3800 10 0 

Lowoook, Limited (accepted )................. . e. 372 10 0 

Roberts Bros. re a EY VERSES %%% o oo o s 0 So 04 390 0 0 

Contract No. 13,—Travelling crane, 
J. k and Son COC %%% % 0009000900900090 099090090000 5000099 [EI] 211 0 0 
k and Ritchie (aocepted).................. . 3165 0 0 

Ohatteris Engineering Company =s. 167 0 0 

Higginbottom and Maennock . . .. 176 0 0 

Larmuth and Ce... . . . ee cete eso tenue . 2830 0 0 

Measures and Co.. F ee... 300 0 0 

Pickerings, Limited 4 . ẽ 329 15 0 

Southgate Eogineering Oompapy........... . =.=. 84410 0 

Spencer and Oo. .......... ETOO EE baee vue dirt a aee. 238 0 0 

Ile and o 3 e —.— 371 0 0 


Note.—Tenders for Contract No. 8 not yet decided, 


BUSINESS NOTES. 


TRACTION. 


' Bury. — Messrs. Lacey, Clirehugh, and Sillar have been 
appointed consulting engineers for tramway purposes. 

Falkirk.—The Town Council have appointed a committee to 
draft an agreement with the electric tramway company. 

Lowestoft. — We understand that the Corporation bave engaged 
Mr. Walter Beer to prepare plane, eto., for the Corporation's 
tramway scheme. 

Folkestone. — The Town Council on Wednesday decided to apply 
for parliamentary powers to construct electric tramways, at an 
estimated cost of £98,000. 

Piymouth.—The possibility of extendin 
round into the Alezandva-coad will be con 
Committee at their next meeting. 


Dundee.—The electric system on the Lochee tramway route is 


the Lipson tramway 


now practically completed, and a trial run was made on Saturday, | M 


when everything was found to work smoothly, 


ered by the Tramways | 
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Wigan.—We understand that the first line of track of the 
electric tramways will be opened in the first week of December. 

Tarton.—Tho Tramways Committee of the Bolton Corporation 
have resolved not to make any offer to the Turton District Council 
with reference to the proposed tramways in their district. 

Lineeln.— The City Council have made a grant of 100 guineas 
to Mr. Vesey Brown, electrical engineer, for his services in con. 
nection with the Lincoln Corporation (Tramways) Acb, 1900. 

Ecoles.—The Town Council have resolved to promote a Bill in 
the ensuing seesion of Parliament for doubling and altering the 
existing tramlines in the borough for electric traction purposes, etc. 

Erdington.—Ab the next 5 of tbe District Council a 
resolution will be proposed affirming the advan of constructing 
ad once a system of tramways properly equipped on an up-to-date 
system. 

Darwea.—Five of the new cars have already been delivered. 
The Council have promised to give the application of Hoddlesdon 
with reference to tramways being laid to that place their closest 
attention. 

Liverpeol —The tramway extension debate ab tbe City Council 
on Wednesday was without definite result. The Irish Nationalist 
members refused to vote, and thus the statutory number of 
78 votes could not be obtained. . 

Redoar.—The Redcar Urban Council, having decided to institute 
power for electric light, have now been adv to have electric 
trams in the town, either for the convenience of visitors or for 
inter-communication between Redcar and Saltburn. 

Leeds.—Tho receipts from the city tramways last month yielded 
416 674. 5s. 6d., as compared with £10,263. 19s. Id. in September 
last year. The Dewsbury-road section, recently opened, con- 
tributed £1,108. 12s. 4d. and the new Beeston- hill section over £500. 


Watering of Tramways.—The legality of wate ring tramway 
lines will shortly be tested by the National Cycliste’ Union, who 
are under the impression that excessive watering is a nuisance for 
mus tramway authorities have no justifieation under their Act of 

arliament, 


Audenshaw.— Aba recent special meeting of the Council a formal 
resolution was pee requiring the Manchester Com- 
pany to sell to the Council so much of the tramway undertaking 
as authorised by the Manchester Suburban Act, and upon terms 
specified in the Aot. 

Shipley.—The Bradford Tramways Committee intend to recom- 
mend the Corporation to extend their tramways to Dumb Mill, 
Frisinghall, and to run through Shipley and Windhill to Thackley, 
and also along the Otley- „ Shipley, in the direction of Charles- 
town, and Tong Park, Baildon. 

Birkdale.—Notice is to be served upon the Southport Tramway 
Company requiring that company to sell to the Birkdale Urban 
District Council so much of their undertaking authorised by the 
Southport Tramwaye Order, 1872, as is situate in the eaid urban 
district, upon the terms specified in the eaid section. 

Aberdeen.—The Tramways Committee have under considera- 
tion the question of converting the Constitution street baths into 
tramway sheds, and a report as to the cost of such a echeme is to 
be obtained. Mr. Bell and Mr. Moonie have taken steps to imme- 
diately procure cow-catchers to be pub in front of the fenders on 
the cars. 

Chester.—The Town Council on Wednseday resolved to apply 
to Parliament for an Act empowering them to take over the 
Chester tramway undertaking and to adapt it for mechanicel 
traction, and to extend the system beyond the borough boundariee. 
The price to be paid by the Council to the tramway company is 
£18,800, plus the rolling-stock at a valuation. 

Lee.—Ata recent meeting of the Lee Vestry a resolution was 

posed to the effect that the Vestry regretted to find that the 
Board of Works had expended public money in activel 
opposing the light railway scheme of the London County Council 
from New Croes to Eltham, whicb the Vestry believed would have 
proved a great public boon and a sound and profitable investment 
of public funds. A long discussion ensued, and finally, on a 
division, eight voted for the resolution and 12 against. 


Birmingham.—W ork has been commenced at Bournbrook upon 
the equipment of the Bristol-road tramway as an overhead. system, 
The rails are being bonded together, and the poles are being laid 
by the edge of the pathway ready for erection. The work of laying 
e electric cable will be undertaken by the Electric Supply Com- 
mittee, and the Public Works Committee will have the supervision 
of the reconstruction of the lines in Bristol-street and the Horse 
Fair, where the use of the centre poles necessitates a wider space 
between tbe two sete of metals than ad present exists. Birmingham 
Daily Post, 
Lewisham.—A letter from the London County Council with 
reference to the proposed tramway from Camberwell green to 
Forest Hill is being considered by the Worke Committee. The 
London County Council are asking whether, upon a reconsidera- 
tion of the whole subject, the District Board of Works could see 
their way to give their consent to the construction of the tramway 
along the portion of the thoroughfare within their district, and to 
contribute one-third of the net cost of the necessary atreet-widen- 
iog in Lewisham. It appears that the districts through which the 
greaber portion of the line passes have refased to contribute. 
Glasgow.—The Tramways Committee have confirmed their 
previous decision in the matter of thab part of the tramways 
report which had been referred back to them, and arranged that 
essrs. Macartney, M'Elroy, and Co. should proceed at once 
with the erection of the overhead work for the tramway exten- 
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sions in Alexandra - parade, Cumbernauld-road Keppochbill-road, 
and Great Western- road, and that the Lorraine Steel Company 
should proceed with their contract for the special track work, 
which ie mainly for crossings. The proposal to apply for parlia- 
mentary powers to extend the tramways to Cambuslang, Renfrew, 
Clydebank, and Bishopbriggs has been adopted by the Council. 


Traction Trucks.—We are glad to observe that Eoglieh manu- 
facturers are commencing active operations in bhe manufacturing 
of tramway materials, The Brush Electrical Engineering Com- 
pany, Limited, bave now taken up the manufacture of traction 
trucks at their Falcon Works, Loughborough, Leicestershire. 
They make three standard types, which cover the general needs 
of electric traction in this direction—namely, the four-wheel 
single type, the four-wheel bogie type, and the maximum traction 
type. A special shop has been erected and equipped under the 
control of Mr. E. E. Cook, an engineer who has bad long and 
Dem experience in this branch of manufacture in the United 

tates. 

Hampton Wick.—The District Council have adopted a number 
of recommendations of the Highway and Lighting Committee with 
regard to certain options which the Council have power to take 
under the recent Act of the London United Tramways. The 
paving from the railway station to Kingston Bridge is to be con- 


atructed of Jarrah wood blocks, and before the tramways are 
commenced notices will be issued to the owners and occupiers of 
houses along the route pointing out the desirability of renewing 


their service pipes from the water company’s mains before the 
wood paving is laid, as the expense afterwards would be consider- 


able, and that the attention of the gas company be also called to 


the matter. 


London United Tramways.—The local authorities in Middlesex 
and Surrey have received notice of the company’s intention to 
apply in the next session of Parliament for powers to construct 
23 miles of lines in curre d 20 

8 


additional tramways, incladin 
miles in Middlesex, and 20 miles in the county of London. 
aries Sy. under this scheme, will be extended to Fu 
Marylebone, St. Pancras, Putney 

Sunbury. A new street and new b 
Richmond extensions. A number of lines are to 


lham, 


Hill, Surbiton, Tolworth, Hook, Long Ditton, Thames Ditton, 


and 


Eeher and Hampton Court, Brentford and Paling Twickenham 


and Kempton. Park, Putpey and Richmond, Hounslow 


"o 


Cranford, te. 
—Thbere is, or was, a dispute between the Oldham, 


Ashton, and Hyde Electric Tramway Company and their 
employés. Aboud 80 went out on strike, and the company were 
obliged to run a reduced service of cars in the daytime with ae 

ne 


assistance of imported non · society. drivers and conductors. 
atrike originated with the dismissal of a number of men who were 


on the maximum wage list without what was thoughb a eatiefaotory 


reason. The strikers have an organised system of picketing, 
and they have induced many men brought into Ashton 
to take service on ‘‘s new route” to return to 


Manchester agency.—Last week all the men, numbering 500, 
employed at the electric car works, Hadley, near Wellington, 
Salop, recently removed from Birkenhead, came oub on strike. 
The men have left their work. to support 40 others who have been 
locked out during the past fortnight for objecting to the employ- 
ment of unskilled workmen on certain ines at an alleged loss. 


Stirling.—Abt the lasb County Council meeting, the committee 
appointed to enquire into the application for the consent of the 

uncil to the construction of an electric tramway on a circular 
route between Falkirk; Carron, Stenhousemuir, and Camelon, 
reported the terms on which they were prepared to give their con- 
sent to the undertaking. First, the company to pay to the Council 
an annual wayleave of £40 per mile of route within the area of 
their jurisdiction, and to maintain the road between the rails and 
to the extent of 18ip. on each side ; or, second, to pay the Council 
ab the rate of £72 per mile per annum, the Council maintaining 
the roadway, with the exception. of the tramway rails and their 
supporte, In any event the company ab their own expense will 
construct the road way with setts the rails and on esch 
side. . Olaubes were inserted for the purchase of the under 
taking by the Town and County Councils on certain condition» at 
the expiration of 25 years and other s uent periods. It was 
stated that the line was a aingle one, crossing places and 
that there was sufficient room on the roads for other traffic. The 
only difficulty was the. canal bridges, and these were outside the 
county. The matter was left in the commitbee's hands. 


East Mam. —The electrical engineer and the surveyor reported ab 
the laeb meeting of the Urban Distritt Council that the total extras 
in connection with the tramway track recently constructed by 
Dick, Kerr, and Co. wete EI 682. 94. 2d., which was due to the 
eubstitution of wood paving for tarred macadam, additional 
granite pitching, removal of gas and water mains, and the work 
n connection with the East Ham railway bridge, and which were 
not included in the contract. Also that an estimate had been 
received from the Eaa engineer and the surveyor, together 
with the tender of Dick, Kerr, and Co., for the extension of the 
tramway track from the Denmark Arms, along the Ba: kivg-road 
to the Barking boundary, and from the north metropolitan sewer 
embankment to .Cyprus-place, and the committee, having fully 
considered the same. recommended that the tender of Dick, Kerr, 
and Co. be aecepted, swbjech to their agreeing to conetruob the 
portion of track across tha Great Eastern Railway (Beckton vp 
after the sanction therefor has been received from the Boerd 


firsb consignment of cables 


Willesden, Southall, and 
ridge are included in the 
give inter- 


communication between different parts of Kingston, Patney 


their 
homes. Free labour was supplied fairly plentifally through a 


; reference to the pro 


Trade. The electrical engineer reported that the whole of the 
been laid, completing Forest-drive, 
Station-road, and Carlyle-road. He had tested about 6,500 yards 
of distribution cable, in the presence of a committee and coun- 
cillors, to their satisfaction, at Mesare. Callender’s works, and this 
was now on ite way from the works to Romford-road, where it 
would be laid as soon as it arrived. The laying of the conduits 
for the lighting feeder cables at Plashet-grove was being proceeded 
with The whole of the tramways poles in High-street South and 
Barking-road had been erected, and the erection of poles in High- 
street North would be proceeded with at onoe.— West Ham 
Guardian. 
Colonial —We are indebted to the well-informed New South 
Wales Railway Budget for the following summaries: The Hon. 
J. L. Stirling moved the second reading of the Electric Tramways 
(Private) Bill (No. 1) in the Legislative Council of South Australia 
on July 11. During a lengthy speech, the hon. member stated 
that the object of the Bill was to attain the sagen | powers to 
abolieh the antiquated system of horse traction, and substitute 
the modern system of electricity. Theee powers were asked for 
by the Westinghouee and the Callender Companies, who had 
jointly secured the right to purchase 60 miles out of bhe 70 miles 
of the Adelaide and Suburban Tramways. To provide the city 
and suburbs with the intended conveniences, the companies 
claimed that it will be neceseary to incur an initial expenditure 
for the purchase of the existing lines of nesrly £400,000; and a 
further expenditure for the work proposed by this Bill, about 
another £400,000, which did not include the conversion of the 
whole of the lines. A sum of £8,000 had been paid to the Govern. 
mend as a guarantee that the work would be proceeded with, It 
was nob proposed to make this a foreign company, as an oppor- 
tunity was to be offered to the shareholders of tbe preeent com- 
panies to reinvest their money in the new concern. The debate 
was adjourned until July 17, and on the 18th the second reading 
was carried, and referred to a select committee. — Mr. W. Gentry 
Bingham, representative of the Electric Tramways Company, 
recently returned to Auckland to take up the work in connection 
with the Auckland electric tramways echeme. He states that 
the work of constructing the tramways will be put in hand as soon 
as ever the negotiations with tbe suburban authorities are com- 
leted. The equipment of the city lines will be undertaken without 
elay, and he considered it would be s great advantage to ali 
pertes if matters could be satisfactorily settled with the suburban 
odies, so as to enable the completion of the scheme in one con- 
tracb. The points at iseue, with the exception of those raised by 
Newmarket, Mr. Bingham considered of minor importance, and, 
considering the sympathetic spirit in which he had always been 
meb by the local bodies, be had every hope of being able to adjust 
them satisfactorily.—Several proposals for the conetruction of 
rivate railways are now before the Queensland Legislature. The 
llide Coal Syndicate Railway Bill was read the first time in 
the Assembly on July 25. The company asks for power to con- 
struct and maintain a line of railway and branch lines to connect 
its land with Gladstone Harbour. The line is to be constructed 
within three years from the date of the passing of the Act, and 18 
to be 75 miles in length ; no branch line, bowever, is to be more 
than 10 miles long. The gauge is nob to be lees than 2ft. ; the 
rails are to be of steel, and weigh not lees than 35lb. to the yard. 
The Government is $o convey over the public railways al] material 
for the construction of the line at the rate of $d. per ton per mile. 


LIGHTING AND GENERAL, 


Morley.—Several electric light cables are about to be extended. 
Lytham.— The electric lighting scheme has been abandoned for 
the present. — a 
Canterbury. Further extension.of the electrico light works hag 
become necessary. . 
Sudbury.—Application is te be made 
electric lighting works. . 1 c 
West Bromwich.—The report upon the free wiring, extracts of 
which appeared in our last iseue, has been adopted. 
Acorington. — The engineer's last report shows that there have 
Mer been received 33 applications, equivalent to 1,460 10.o.p. 
mpe. Te i 
Reuter’s Telegram Oo.—The directors announce an interim 
dividend at the rate of 5 per cent. per annum for the half-year 
ended June 30. -- diis Be os l 
Watford.—Major Cardew is engaged in making a report apes 
electric lighting works and additional plant required by the Urban 
District Council. | | 
Wireless Telegraphy.—The ''St. George" cruiser has been 


shortly for & loan for 


fitted at Portsmouth with masthead semaphore and wirelees 


telegraphy apparatus. 

Shoreditch. — The insurance of the electricity and dust 
destructor works has been placed in the hands of the Fine Art and 
General Insurance Company. 

Farnham.—A committee of the whole Council have considered 
the question of the provisional order for electric lighting, and the 
clerk is to make certain enquiriee. 

55555 lighting of Devon- road with electric lamps 
is to be completed, and the cable extended so that 2 and 4, Peel- 
streed may be supplied with electric light. l 

Molesey.—The Council have consulted Mr, Albion T. Snell with 

spew of the Edmundson Electricity Corpora ; 
tion for supplying the district with electric current, 2 
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The Galveston Disaster. —The Western Union Telegraph 
Company announces that telegraphic communication with Mexico 
and South America vid Galveston is now completely restored. 

Direct United States Cable Co.—The directors announce an 
interim dividend of 33. per share, being at the rate of 3 per cenb. 
per annum, for the quarter ended 30th ult., payable 26th inst. 


Sale of Piant.—We beg to refer to an announcement which 
appears in another column for particulare of a sale of an electric 
installation by Messrs Galloways, Limited, Knott Mill Ironworks, 
Manchester. 

Wioklow. — A letter from Mr. S. J. Warden - Stevens, 
A.M.I.E E., of London, stating that he would prepare a report 
for the application of an order, etc., is before the Managing Com- 
mittee of the Urban District Council. 


Mefiat.—Mr. W. J. Forman, electrical engineer, St. Leonards, 
Moffat, who is of opinion that an electric lighting echeme could be 
carried out with profit to the burgh for about £2,500 (water power 
being utilised), has been asked to prepare plans. 

Brierley Hill.—Tho Midland Electric Corporation are pro- 
gressing with the laying of the electric cables. They have given 
notice of intention to break up Bank street, Dadley-street, High. 
street, Brettell-lane, Mount-p d, and other streets. 

Pickering.—The question of making an application to the 
Board of Trade for an order to establish works for supplying 
electricity to the urban district was again discussed ab the last 
Council meeting. Finally the matter was again deferred. 

Stafford. —Ic is reported that about 80 acres of land have been 
bought near Stafford for the pur of erecting large electrical 
works close to the main line of the London and North-Western 
Railway, snd that when completed these works will employ over 
1,000 people. 

Beckenham.- Judging from the progress of the worke, it ie 
expected that current can be supplied from the middle of 
November. The wiring rules have been adopted, with the 
proviso that ls. 61. per 8 c.p. lamp per annum taken as the 
minimum payment for wiring. 

Stratford-on-Avon.—The Town Council intend to oppose the 
application to the Board of Trade by the United Electric Light 
and Traction Company for a provisional order, the Council having 
decided to apply themeelves for such provisional order to supply 
electricity within the borough. 

Chefeo-Tientsin Oabie.—The cable which was laid between 
Chefoo and Teintaa for account of the German Government was 
opened for the trantmiesion of meseages on Oot. 4. The territory 

Kiao Chau ie thus joined to the internationai cable system. No 
change will be made 1n exieting rates. 

ValBirk.—A special meeting of the Town Council is being 
called, on a month’s notice, in terms of the Electric Lighting 
Acts, for the purpose of coneidering and, if so decoded, of 
resolving to make an application to the Board of Trade for a 
provisional order for electric lighting. 

Kocles.—There sre now 8,044 lamps connected with the gene 
rating station, and the supply of the electric light last week was 
the highest on record. The Connell have confirmed the appoint- 
ment of Mr. H. W. Angus, late chief assistant to the Bolton 
Corporation, as their electrical engineer. 

Bourmemouth, —We understand that the Town Council have 
written to the National Telephone Company informing them that 
the Council are considering the propriety of applying to the 
Post master General for a license, and ask them if they are pre 
pared to reduoe their charges in Bournemouth. 

St. George (Hanover-square).—A special meeting of the Vestry 
was held yesterday to receive and coneider the report of the 
apacis committee of Vestry re electric lighting, recommending 
thad the agreement between the Vestry aud the Westminster 
Electric Supply Corporation be aporoved: ani sealed. 

Banbury.—Ab the quarterly meeting of the Town Council, the 
question was raised whether the electric lighting scheme was pro- 
gressing or otherwise. Io was known that a company secured the 

visional order some years ago, but no one seemed to have any 
Eris information about the point. The time limit must be nearly 
expired. 

Oriental Telephone and Blectrie Co.—The directors bave 
5 an interim 8 hy — par cent 1 n 125 rate of 

per cent. per annum) on the ‘up cap of the Company, 
free of income tax, payable to thoee shareholders whose names 
were on the register av Oct. 10. The warrants will be posted 
3lst insb. . 

Dudley.— Mr. H. Percy Buulnois, M. I. C. E., has held air ett 
into the application of the Town Council to borrow £10,000 
for the purpose of defraying the cost of the free wiring of houses 
and business joue for electric lighting. It is proposed to ae 
6d. per unit for the first two hours’ consumption per day, and 14d. 
per unit afterwards. | 

Consett. —The Urban District Council have adopted a recom- 
mendation to illuminate the streete by electricity and to provide a 
refuse destructor. The Council have also sanctioned, subject to 
certain conditions, the proposed application of the Northern 
Counties Electrical Supply Company for a provisional order in 
respect of the urban district. 

Airdrie.— Draft sgreements from the Soottish House-to-House 
Electric Company relatiog to the propoeed transfer of the 
provisional order obtained by the Town Council for supplying 
electric light in the burgh, and also providing for the lighting of 
the etreet lampe and supply to D pee houses, etc., are under 
consideration by the Town Counoll, ! 
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Removal —The old-establisbed firm of Johnstone, Benjamin, 
and Co., late of Wenlock-road, City road. have removed their 
offices and works to Crown Electric Works, Ascham street, Kentish 
Town, N.W., near to Midland Railway Station, where they bave 
installed an entirely new plant for the manufacture of electric 
light cables in order to cope with an increasing business. 


Meltham.—In consequence of a letter from Mr. A. H. Gibbings, 
M. I. E E., consulting electrical engineer, Bradford, stating that a 
propoeal was on foot for the forming of a joint electric lightin 
scheme for the distriets of Slaithwaite, Linthwaite, Marsden, 
Holmfirtb, the Urban District Council have appointed a small 
scar to confer with the representatives from the other 

uncils. 


Appointments Vacant.—The Corporation of Motherwell invite 
applications for the appointment of burgh electrical envineer.— 
The electricity department of the Leyton District Council require 
& shift engineer. Full particulars of these vacancies appear in our 
advertisement columns. — The Corporation of Southampton require 
the eervices of & mains superintendent, ab an annual salary of 
£150.—Tho Tramway Committee of the Machester Corporation 
require the services of a lady superintendent for their tic ket and 
cash counting department. 

New Swindon. —Application is to be made to the Loca! Govern- 
ment Board for power to borrow £31.000 for carrying out the first 
portion of the electric light echeme for the town. "That eum i$ 
£800 in excess of the engineer s estimate, and includes the pur- 
chase of all the engines and machinery necessary for both light 
and traction and the laying of tbe whole of the cables throughout 
the town. The steam dyoamos will cost about £6,000, and the 
Council will advertise for three steam dynamoe, as recommended 
by Mr. Lacey, so as to ensure early delivery. l 

Stock Exchange.—The Stock Exchange Committee have 
appointed Ocb. 17 as a special settling day for St. James's and 
Pall. Mall Electric Light Company's £150,000 34 per cent debenture 
stock. The committee have also ordered the St. James's and Pall 
Mall Electric Light Compeny's £151,000 3j per cent. debenture 
stock, and the Western Telegraph’s Company's £348,777 4 per 
cent. debenture stock, to be quoted in the official list. Tne com: 
mittee have further been asked to allow Folkestone Electricit 
Supply Company's 10,000 ordinary shares of £5 each. fully paid, 
noe 1 to 10,000 (renewed application), to be quoted in the same 
ist. i 


Hornsey.— Ab the last meeting of the Dietiict Council a letter 
was read from the Board of Trade approving of the system upon 
which the Electric Lighting Committee pro to work. The 
Higbways Committee reported having bad before tbem a letter 
received from the Board of Trade enclosing a copy of Colonel 
Yorke’s report on his inspection of the Highgate hill tramway, 
and aleo a copy of a letter received from Meesre. Weekes and (o., 
instructed by the tramway company, as to the cost of repairing 
the roadway, and stating that the Board of Trade had consented 
e a ri of cable traction on the tramway for six months from 

ept. 


Paisley.—The Town Council have received a tanar from Mr. 
J. Balderaton Whyte, C.A , relative to the financial condition of 
the electric lighting works, stating that the capital expenditure 
till date is £94 832. 15a. 1d. , after allowing a margin of £500 for 
contingencies or £14 832. 15a, 1d. in excess of the preeent borrow- 
ing powers. No allowance has, however, been made to cover the 
oosb of laying additional mains and connections. He adds that 
he is informed that the three engines supplied by Ferranti. 
Limited, are to be removed, and two engines are to be supplied 
of equal capacity, without further expense to the Cor tion, 
A further report on the subject, including a tabalated statement 
of the original estimates showing additions to esch department 
since these were accepted, and whether these additions were 
necessary or for ornamental worke, will be prepared. 

London Gaszette.—A receiving order has been made oub re 
W. Haines, 261, Bury New-road, Whitefield, Lancashire, on 
debtore’ petition. The firet meeting in the estate of the above 
will be held on Oct. 16 at the official receiver's office, Exchange- 
street, Bolton, at 11 a.m , and the public examination on Oct. 23 
ab the Court House, ee Bolton, at 3 p.m.—The 
first meeting in the estate of T. W. Greaves and W. G. Randall 
(lately trading as T. W. Greaves and Co., 230, East India Dock- 
road, E) will be held on Oct. 18, ab 1 p. m., ad Bankruptcy? 
building, Carey.street, W.C., and the public examination on 
Nov. 15, at 11.90 am., at Bankruptcy-buildings, Carey-street, 
W.C.—4A first and final dividend of 2«. 53 1. per £ has been 
declared re B. Symmons (trading as B. Symmons and Co.), 2, 
North - st reed, Quadrant, Brighton, payable at the offices of Ward 
and Wilding, 17, North-street, Brighton, from Oct. 11. 


Sunderland. — The Lighting Committee's report, the first 
portion of which recommended the recision of the minute passed 
by the Council as to inviting competitive designs for a new electric 
lighting station in Hylton-road has been adopted. Io was 
explained that Mr. Snell, the electrical engineer, had himself pre- 
pared a plan for the erection of a etation, which was so satisfactory, 
and which seemed to meet all requirements, that the committee 
had considered that the Council need not be put to the expense 
of engaging an architect. The Council on Wednesday authorised 
the committee to borrow £73 035 with which to construct the 
new electric lighting supply station at Hylton-road, out 
extent ions of mains, and other purposes. Iv has also been decided: 
that, excepb on special contracte, customers should have the option 
of being charged according to the maximum demand aystem, or 
ab a uniform rate of 5d. per unit with a scale of discounts, the 
rental of meters also being reduced in proportion. > 
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Hastings. — Electric light mains are to be laid in the under- 
mentioned roads: Linton-road, estimated cost £208 ; St. Saviour's- 
road, £251; Sedlescomb-road, £995; Sedlescomb.road (high- 
tension main), £120; 8b. Mabthew's.gardens, £140; Boscobel- 
road, £135—total, £1,149. Application is to be made to the 
Local Government Board for sanction to the borrowing of the total 
estimated cost of the work. 


Ashton.—A presentation of plate has been made to Mr. Vincent, 
the chief engineer, who has just returned from his holidays, and 
also his honeymoon, he having been married during his leave of 
absence. Mr, Bruton, first assistant engineer, formally made tho 
presentation, which was seconded by Mr. Markland, second 
assistant engineer, and most heartily endorsed by the whole of the 
ataff present, to the number of 20. 


Cardiff.— The gas company are going to raise their price. The 
Corporation propose to iseue circulars with a view of making the 
electric light much more popular as an illuminant, setting oud the 
advantages of this particular light, The consideration of the report 
from Mr. Appelbee upon the arrangement of the electrical staff 
has been deferred. The Chairman stated at lasd week's meeting 
thab everything was proceeding smoothly at the electricity works. 


Much Woolton.—A draft agreement with the National Tele. 
phone Company for laying underground cables in the district was 
submitted to the Disbrico Council last week, also a letter regretting 
the company's inability to agree to certain clauses inserted by the 
Council. Io was resolved: thab negotiations cease, and tbat the 
clerk be instructed to ascertain from the Bristol Corporation 
the terms upon which the Telephone Company are permitted to 
lay cables under the roads in their district, 


Islingtom.—' The Vestry having decided to light Hornsey-road 
and Drayton-park with electric arc lampe, ib is considered advan. 
tageous to continue the lamps from Hornsey-road along Benwell. 
road to Drayton-park. The engineer's estimate for the work is 
£1,450, and we understand that the work of laying and erecting 
conduite, cables, four arc lampe, columns, etc., included in the 
estimate, will be carried out after the usual consent to the borrow- 
iog of the necessary funds has been received from the London 
County Council, and that a loan is to be raised for the purpose. 


Worcester. —À resolution concerning the supply of electricity 
to churches and chapels led to an animated discussion at the last 
City Council meeting. The Chairman of the Electricity Com. 
mittee, in moviog That the Council be recommended, as from 
Sept. 29 next, to fix the prioe for current supplied to churches 
aud chapels at 5d per unit, on the understanding that as far as 

ible the current is not used during the time of the highest 
oad, bebween 5 and 7 p.m.,” said the transaction was a purely 
business one, the obj sob of the committee being to increase the 
users of the electric current on Sunday. The resolution was lost. 


Bury St Edmunds.—Sanction has been obtained to the borrow- 
ing of £800 for the purpoee of public electric lighting, provided 
no part of the loan be employed in providiog incandescent lampe. 
The engineer is taking steps to procure the necessary cable and 
lamps for public street-lighting. Two five-ampere arc lamps are 
to be fixed at the waterworks yard, each having an illuminating 

wer of 500 candles. Below tho aro lamps, two small incandescent 

rackete will be placed for the purpose of lighting the yard when 
only a small amount of ligho is required. The cost of lamps and 
kia is estimated ab £15. 10:., and the annual cosb of lighting 
ab £5. i 


Crook.—Messrs. Pease and Partners, Limited, are taking stops 
for the laying down of an electric installation, The Council have 
accepted their offer of 35s. per lamp for public lightiog, the firm 
taking all the expense of the initial cosb. Most of the lampe are 
to be 32 c.p. Apart from the occasional renewal of the lampe and 
the cost of cleaning, the charge of 35s. will cover the entire 
expense per lamp. The districd to be lighted is Inatitute-terrace, 
White Lea equare, Billy-hill, the whole of the houses on the hill 
top up to the junction by the Stanley Church. Mesars. Pease 
N Partners will place their generating station ab the general 

ops, 


Bermondsey.—A tablet is to be placed in the chimuey ehsfb at 
the electric lighting station, bearing the towing iascription : 
This stone was laid by Thomas Cox, chairman of the Electric 
Lighting Committee, September, 1900. Committee: J. B. 
Andereon C. E. Barber, A. Barton. H. Gardiner, G. H. W. 
Grace, W. J. Holliss, J. Manser, G. W. Marner, J. R. Martin, 
G. W. Mitchell, J. J. Paice, H. C. Rogers, H. A. Rye, G. 
Simpson, T. Taylor, H. Walker, N. Welle, J. H. Wilkinson, 
Felix T. Pridm ore, J.P. (chairman Bermondsey Vestry). 
Kincaid, Waller, and Manville, engineers. Hughes and Stirliog, 
builders. Fredk. Ryall, clerk to the Veetry. 


8t. Marylebone.—Ab a meeting of the Vestry yesterday a 
report was submitted by Advisory Special Electric Lighting Com- 
mittee recommending that the Vestry withhold their consend to 
the execution of the works referred to in the no:ice from the 
Metropolitan Electric Supply Company of their intention to lay a 
low. tension armoured ‘main along the east side of Edgware road, 
from north side of Seymour-street to south side of Bryanston- 
street; from No. 84 to south side of Upper Berkeley-street ; and 
from north side of Bürwood-plaoe to north side of Natford-place, 
crossing ab north side of Seymoar-street, south side of Upper 
Berkeley-street, and north side of Burwood-place. 


Middlesbrough —At a recent. meeting of the Eleotric Lighting 
Committee of the Corporation, Mr. Hammond, the consulting 
engineer, laid a plan before the committee showing the positions 
of 40 suggested lamps in the Market-place, South-sbreet, Sussex- 
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street, Linthorpe - road, Newport- road, Corporation - road, and 
Albert - road, which would do away with 147 existing lamps. The 
gas lighting costs £782. Os. 8d., and 40 lampe, with half of their 
number turned out ab 12 o'clock at night, at a charge of £20 per 
lamp, would coat £800 per annum, which was practically the 
same. The committee decided to make such an offer to the Watch 
Committee, Mr. Clayton, clerk of the works, was appointed as 
resident engineer. 


A Flad.— The following story has been going the rounds of the 
Press: ''A conductor on the Venetian elecoric trams named 
Nicola Cicchino has just had a great stroke of luck. In July, 
1898, he found in the Via San Lorenz» a draft for £10,700 on the 
Marseilles Land Bank, payable to bearer in gold. Ib was signed 
‘Attanasio.’ Cicchino deposited the cheque with the authorities, 
awaiting the appearance of the owner to claim his legal 10 per 
cent. The owner, however, has never appeared, and a few days 
since Niocola received an official notification thao the cheque, 
having never been claimed, was now by law his property." Io is, 
however, not stated whether the cheque has not been stopped at 
the bank, nor whether there were any fands to meet it. S 


London County Council —The firs) meeting of the Council 
after the summer recees was held on Tuesday at the County Hall, 
Spring gardens. Upon the recommendation of the Finance Com- 
mittee ib was agreed to lend the Islington Vestry £3,187 for the 
purchase of electric light meters, and the Battersea Vestry £5,145 
for arc lamps and standards. The Fire Brigade Committee recom- 
mended that the tender of Mr. F. J. Coleby to maintain for three 
years after the expiration of the current contract the electric bells 
belonging to the fire brigade and the telephone installation at the 
chief station be accepted, the price to be paid being £315 
annum for the number of belle existing on Ocb. 3, 1900; and that 
no additional charge be made for the use of the combined bell and 
electric light call switches at any station. ; 


Birkenhead. —Thab portion of the corporate estate entrust 
to the Gas, Water, and Electrical Committee was inspected on 
Saturday by the members of the Council entrusted with its 
control, and as their guests were also the chairman of other com- 
mittees and leading officials. At the electrical generating station 
in Bentinck-street was made obvious the rapid development of 
this branch of the doparbment. An engine of 500 h. p. had got to 
work for the first time, and at the back of the works was found 
rapidly springing to completion the new atations for supplying 
energy for the electrical tramways. Mr. Bates and Mr. Shall. 
croes accompanied the party over the works, lucidly explaining a 
somewbat complicated branch, and later at Flaybrick-hill they 
conducted the company through the new generating station now 
supplying Noctorum and Bideton with the electric light. Ab tho 
conclueion of the inspection, dinner was served at F'laybrick-hill 
waterworks, and at which Alderman H. Bloor presided. The 
usual toaste were proposed and duly honoured. 


Lowesteft. —The last report of the Eleotrio Lighting Committee 
states that, in reference to Mr. Hawteyne's report on the cost of a 
complete system of public lighting by electricity of the borough 
instructions were given to Mr. Hawtayne as to the revision thereo 
(ia conjunction with the borough surveyor), he to submit his 
revised scheme to a further meeting of the committee, Mr. 
Hawtayne was also requested to report to the committee as to the 
substitution of electric motive power for the gas-engines now in 
use ab the pumping station. The surveyor was directed to furnish 
to the committee a complete report upon the number of public 
lamps in the borough, and the cost of public lighting by gas, to be 
considered in connection with Mr. Hawtayne's rev report on 
public electric lighting. Thirty.six applications have been received 
for the post of resident electrical engineer. The demand for 
electricity is proceeding vey satisfactorily. There are now 2,271 
private premises wired and fitted up, and it is expeoted that the 
lighting of the borough will be an accomplished fact by the middle 
of December. 

Sunbury.—The District Council have adopted a report of the 
General Purposes Committee on the draft order submitted by 
the Twickenham and Teddington Electric Supply Company stating 
that (1) the Council were empowered by the order to carry out, ad 
the expense of the company, the works of excavating and reiastat- 
ing the roads and footways iere for the undertaking, but the 
committee do not recommend tbat the Council teke advantege of 
this provision. (2) The order provides that the company 
within two years from the date thereof, lay sufficient mains in part 


‘of the district to be defined in the order and called the com- 
pulsory area." The committee recommended that the compulsory 


area for this district be the lighting district, and that the com- 
pany be requested to insert a provision to this effect in the pro- 
visional order, (3) The committee aleo considered as to the terms 
of the order with res 
authorities, the price of electricivy, and other provisions general to 
the whole of the urban districts included in the order, and they 
recommended that the clerk write to the other local authorities 
concerned, to ascertain whether they wish to obtain any amend- 
ments of or alterations in the general clauses of the provisional 
order, and decided to defer further reporte until the receipt of the 
answers to the enquiry. 

Stroud (Gloucestershire).—A special meeting of the Urban 
Distriob Oouncil:was held last week to consider tbe desirability of 
applying for a provisional order for the electrico lighting of the 
district, Ib was stated that a private company was about to 
apply for power to light the district, and if the Council obtained 
& provisional order now they would poeet their own rights. Mr. 
English thought the question to be decided now was whether they 
wanted the electric light or nob. The Chairman said they might 


d to purchase by the respective local 
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obtain the pone now, and teke action in the future. Ib was 
further eaid thab to light the town of Stroud they would require 
a minimum of 5,000 incandescent lamps at a cost of not less 
than £3 per N Probably they would require 10,000 lampe, 
so that they would have a capital expenditure of £30,000. That 
was a large eum for Stroud, practically equal to the whole of 
their assessable value. Other speakers were strongly in favour of 
the introduction of electric light. It was urged that they could 
protect themselves, and begin work for an expenditure of £150 
or 20 ; ib would not be thrown away, and they would have the 
right to carry on the work when circumstances were more favour: 
able. The tradespeople in the town were practically unanimous 
in favour of the electric light. The ratepayers of Stroud were 
greatly dissatisfied with the prm hting of the town. The 
meeting was adjourned for a fortnight for the purpose of further 
considering the mabter. 


Celchester.—The Electric Light Works Committee recently 
met at the electriciby stetion, and inspected ib and the plant, and 
expressed their satisfaction with the condition thereof. 
The new engine at the time of inspection was runniog ab 240 h.p., 

8,100 lampe were being supplied with current. The new 
boiler will shortly be ready for delivery. The recent 5 
partial failure in the supply of current arose through a loss of 
steam in the early part of the evening, which could nob be recovered 
owing to the fact that one boiler only was available, the No. 2 
boiler being under 8 iy 5 and the intended No. 3 
boiler nob yet delivered. The partial failure was remedied within 
a comparatively short time, and no similar one is apprehended. 
From the minutes adopted last week we gather that Messrs. 
Siemens Bros. and Co. wrote that if the whole order for the 1} 
miles of new feeder cable for the Sobraon and Goojerat barracks 
be given at once, they will adhere to their original quotation of 9a. 
per y The chairman reported that in the circumstances he 

eemed it prudent to order the cable, and his action was confirmed. 
The surveyor was requested to report upon the question of the 
committee bearing part of the additional cost to be incurred by 
the Roads and Drainage Committee in laying slabs in the pave- 
ments in certain streete so as to facilitate the laying of cables 
thereunder whenever needfal. The electrical engineer submitted 
applicatione from three owners of premises in Maidenburgh-street 
for current for a 2-h.p. motor, and a total number of 36 16-c.p, 
lampe, and stated that the cost of laying a cable 150 yards long 
would be £54. 7s. 6d. Ib was reeolved that, subject to the Council's 
approval, the cable be laid, the committee being fully satisfled that 

e demand for energy is sufficienb to justify the expenditure. It 
was also resolved that three prepayment (slot) meters be purchased 
ab £3. 10s. each. 

Price-List.—We have received from the Sunbeam Lamp Com. 
y, of Gateshead-on-Tyne, an abridged edition of their cata- 
ue of Sunbeam lamps. The book is very neatly gob up, and is 

thamb-indexed, so that one can open it at any particular place. 
It will be found very useful to carry in the pocket for reference 
when ordering lampe, and in this way possesses a great advantage 
over a full catalogue. Amongst the reasons put forward as to 
why Sunbeam lamps should be used in England is, we are pleased 
to note, tbat they are made in England, by English workpeople. 
of English material, and with British capital. The lampe have, 
we learn, been adopted for the Houses of Parliament, and also by. 
the Admiralty, General Post Office, etc.— We have also received a 
mpblet sebting forth the advantages of the Renewable Electric 
mp Company's goods. This company, whose offices are in City- 
road, make their lampe with a rather long neck to the bulb, and 
when a filament beocmes burnt out the glass neck of the bulb is 
cut and a new filament inserted, the lamp being closed and 
exhausted in the AT e and it is then fit for use again. 
It is interesting to note that the pues for the renewal of a lamp 
is just half of its original cost, this being a great saving where 
many lamps are used. —Mr. G. Braulik has also sent us an illus. 
trated sheet dealing with the patent arc lamp couplings, of which 
he makes a speciality. These patent couplings preven‘ ha untidy 
appearance which loose wires give to an arc lamp. Th. « 1pliog 
has aleo the advantage tbat when a lamp is pulled auwn for 
recarboning it is out out of circuit, and there is thus no danger of 
abock. The price ch for these ood one is 358. each. We 
have received also a card from Mesers. Johnson and 2 8 0 setting 
forth the sizes, weights, resistances, etc., of their electric suppl 
main cables. These range from condactors of ‘05 square inc 
section to one equare inch. , | | 


Bradferd.—At the meeting of the Town Council on Tuesday 
the following report, for which we are indebted to the Bradford 
Observer, was adopted : ''Mr. T. H. Shaw, chairman of the 
Electricity Committee, moved the minutes of that committee, and 
in doing eo read the report of the work of the electricity depart- 
ment during the half-year ended on June 30 last. He stated 
that the total income for the half-year was £17,723. 9a. 5d., as 
compared with the corresponding period in the preceding year 
of £13,256. 128. 114d., or an increased income of £4,466. 16s. 54d. 
The total expenditure for the half-year (including interest and 
sinking fund) was £16,751. 1s. 34d., as against £11,523. 102. 4d. 
for the corresponding period of thé preceding year. The net 
profid for the half-year, therefore, was £972. 88. 14d.. as against 
£1,733. 2s. 7id., being a decrease of £700. 14s, 6d. on the 
corresponding period of the preceding year- The number of 
consumers was: 1,178 as against 965, or an increase on last year of 
22 percent, The total number of units consumed was 1,449,409, 
against 996,807, or an increase of 45 per cent, (irrespective of current 
supplied for publie lampe). The totel 


paying interest and: sinking fund, amounted to £96,980, Os. 64d., 


additional director». 


largely due to this fact. 


fit since the opening of 
the eleetricity works (in September, 1890) to June 30. 1900, after 


and the total amount written off for depreciation has been 
£14,372. 17s., leaving the sum of £12 613. 3s. 6d. to be appro- 
priated as the Council might direct. The trade profit—that ie the 
profit before charging interest and sinking fund—for the half-year 
ended June 30, 1900, worked out to £3. 78. 2d. per cent. on a 
capital outlay of £241,838. 8a. 11d., and the net profit—i.e , after 
charging interest and sinking fund—shows a percentage of 8s. on 
the same outlay. Taking the June half year and tbe p 
December balf.year together, the trade profit amounted to 
£18,186. 14e. 1d., representing £7. 10s. 5d. per cent. on the capi 
outlay. The net profid for the same half-vears amoun to 
£4,369. 133. 104d., and represented £1. 163. 24. per cent. on the 
capital outlay. 


COMPANIES’ MEETINGS AND REPORTS. 


NEWCASTLE ELECTRIC SUPPLY. 


An extraordinary general meeting of the Newcastle-upon-Tyne 
Electric Supply Company, Limited, was held on Oct. 4 ab the 
offices of the Company, 50, New Bridge-street, Newcastle, 

Alderman T, G. Gibson presided, and moved the adoption of a 
resolution to change an article in the Company's articles of aseocia- 
tion so as to empower the directors from time to time, and at any 
time, to appoint any shareholder to be a director, but so that the 
total number of directors shall not at any time exceed 12. He 
said two sites had been secured on the riverside at Wallsend. Of 
course, they could not take advantage of thoee two sites without 
agreeing with the Wallsend Urban District Council and the 
Wallsend Gas Company, but they had been able to make satis- 
factory arrangements with both of those bodies, and they now had 
power by Act of Parliament to build for the supply of electric 
energy for lighting and power for the distriob deecribed in the 
map. The sites were advantageous for tbe purpose, being weil 
situated for the Goeforth district and the east end of the town. 

Dr. Merz seconded the resolution, and it was unanimously 


agreed to. 


The Chairman raid the directors ab the preeent time had had 
the eubjeco of tramways ander consideration. It was in connec- 
tion with the Newcastle trams, and would cover the country 
between Newcastle and North Shields. With this object in view 
they bad formed a private syndicate to apply to Parliamend for 
the neceseary powers. He asked the rg re! approval of the 
appointment of Sir Lindsay Wood and Mr. J. H. Noble as 


Sir Riley Lord moved the approval of the Company, and 
Mr. Monorieff seconded, i 


- NEW ST. HELENS AND DISTRICT TRAMWAYS. 
The first annual meeting of the ehareholders in the new St. 


Helens and District Tramways 3 Limited, was held ab 
i 


the Law Association Rooms, k-street, Liverpool, on Oct. 8. 
Mr. John A. Willox, M.P., who presided, shortly reviewed the 
object and work of the Company. The Company was formed to 
take over the businees of the old company who had worked the 
tramways of Sv. Helens with steam haulage, and also to acquire 
from the Corporation of St. Helens the working of the new and 


extended system of electrical tramways which they were con- 


structing. The Corporation undertook to lay down the rails and 


the electrical equipment and to eupply the motive power, while 


the new Company was to provide the rolling-etock and the ataff 
for working on the lines. At the outaet the Company was ad 
some disadvantage financially, as it bad to pay rent, but was nob 
in a position to recoup itself by the revenue arising from traffic. 
Seven months after the Company came into existence their first 
electric section was opened—namely, that between St. Helens and 
Preecot. Since then other sections had been opened, and the 


work was being pressed forward vigorously. At the date of the 


report, June 30, only about one-half of the tramway system 
had been completed, but since then other sections had been 
finished and opened, and they hoped that in a compara- 
tively short time fully 20 miles of rails would be available. 
The delays at St. Helens might no doubt have arisen from 
unavoidable causes, but the result had been rather hard on the. 
Company. They had been Paying rent, providing rolling-stock, 
and incurriog all tbe charges of administration, and had not been : 
able to recoup themselves by the receipts from traffic. Now they 
might look with confidence to the whole system being brought 
into working order and producing a favourable revenue within a 
reasonable time. They had such an abundant stock of cars already 
on hand that they were in a position to commence the service 
whenever the lines were ready for use, therefore there would be. 
no delay on their part in utilising the lines. The cars had given 
entire eatisfaction to the travelling public, and the service had 
been maintained on all the routes with regularity. Itb was only 
right to give a word of praise to the Corporation for tho excellence 
of their supply of power, which had been adeqaato and uninter- 
rupted, and the efficiency. of the Company's service hai been 
The receipts on the various sections 
now in use were large and progressive, and realised the 
expectation of the directors. They might, therefore, look 
with confidence to the future, both as to the carrying 
power of the Company and the profid on the business, 
An important factor would probably be the South Lancashire 
Tramway Company. Parliament had sanctioned the construction 
of an elaborats system of electric tramways in the pòpuloub 
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district between Liverpool and Manchester for passenger and 
goods traffic. The St. Helens tramways would be an essential 


link in this important network of cheap locomotion, and it would | 


be the policy of tbe Board to encourage its development, knowing 
that it would be advantageous to the public and to the Company. 
They bad assumed no financial obligations in relation to the South 
Lancashire scheme, but they would be glad to handle any traffic 
which it might bring them, and to facilitate ite development in 
any reasonable way. 

Councillor H. Martin, J P., seconded the motion, which was 
ge te without discussion. 
Alderman Lloyd Higginbottom (Manchester), the retiring 
director, was unanimously re-elected. as were also the auditors, 
Messrs. Chalmers, Wade, and Co., of Liverpool, 

On the motion of Councillor Martin, and seconded by Mr. J. 
Atherton, the chairman was thanked for presiding and for the 
manner in which he had conducted the business of the Company. 


TYPEWRITING TEL*- GRAPH. 


The firet ordinary general meetiog of this Corporation was 
held at Winchester House, Old Broad-streeb, on Oct. 4. 

Sir James Fergusson, chairman of the Company, presided, and 
said that that. was the first (or statutory) meeting since the incor- 
poration of the. Company, and the financial position was that 
20,800 shares had been taken up and allotted, making available 
£15,000 clear for the development of the business of the Company. 
That would be quite. sufficient, because they did nob require a 
great deal of capital to carry on the business, as the General Pos: 
Office and the National Telephone Company were very large 
customers with them, and paid for the instruments as they 
acquired them. Negotiations were in progress for the sale of 
certain of the patent rights, includiog those for America, Germany, 
South Africa, France, and Scandinavia, the profit in respect to 
which would come entirely to this Company, because they had 
acquired the whole of the patent righte. Enquiries were being 
received for installations, which would be fitted as fast as the 
insbruments could be supplied. Contracts with the General Post 
Offioe and the National. Telephone Company were being com. 
pleted, and would in all probability be sealed immediately. He 
had coufidence as to the euccees of the extremely olever invention 
which the Company possessed, and he had been approached to 
take the position of chairman, he being & director of the National 
Telephone Company, which was one of their chief customers. He 
hoped and believed that profitable results would accrue to the 
shareholders from their investment in the undertaking. | 

Mr. Crouch asked whether the total eubscribed was 26,8 
shares and the working capital £15,000. 

The Chairman said that was the amount of the subscription ; 
a8 the shareholders would be aware, a portion of the purchase 
money was paid in shares. The total number of shares issued 
was 71,000, leaving a balance unallotted of 29,000. 

Mr. Crouch said that he presumed, therefore, that they would 
have to pay dividend on the 71:000 shares, and he would like to 
know whether iv was contemplated to begin to do so soon. 

The Chairman said nob before the expiry of six montha. 

Mr. John A. 81Ja:s, chairman of the vending company, said 
that his company's rights had been perfectly satisfied, and he had 
to congratulate the shareholders. 

Mr. Mordey, the Company's consulting engineer, gave a 
technical description of the machine owned by the Company, and 


pointed. out that it could be used in conjunction with the tele. | 


phone, and that it had the advantage of setting down in writing 
the essentials of a telephone message, and, moreover, an additional 
advantage was that messages in foreign languages could be 
recorded in plain writing. 

A vete of thanks to the chairman closed the meeting. 


PROVISIONAL PATENTS, 1900. 


OCTOBER I. - l 
17379. Improvements relating to electric meters, Henry 
Harris Lake, 45 Southampton-buildings, Chancery-lane. 
London. (Société pour L’Exploitation des Compteurs 
Electriques Rettener eb Cie., Switzerland.) T 
17399. Improvements in or relating to electric arc Jamps. 
Charles. Oliver, Birkbeck Bank.chambers, Southanipton- 
buildings, Chanoery-lane, London. : 
l Potes OCTOBER 2. N 5 | 
17437. Improvements in telegraphones. Edward C. Paramore, 
III. Hatton-garden, London. (Complete specification.) 
17458, Imprevements in and relating te electric perforating 
and recording machines. George Howlett Davis, 77, 
_  Chsncery-lane, London. (Complete specification.) 
17467. Improvements relating to telephone switchboards, 
Henrik Tore Cedergren and Aekar Kahr, 45, South- 
‘ampton-buildings, Chancery-lane, London. (Complete 
. ., specification.) . |. |. 
17475 Improvements in and relating te the manufacture of 
substances similar to indiarubber. Carl Adolp Resen 
'Steenstrup, 322 High Holborn, London. (Complete 
-specification.) - 
17479. Improvements in automatio releasing mechanisms for 
phonographs and the like. Julius Wall, 6, Lord-street, 
Liverpool. 3 2E. 
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17487. Improvements in dynamo - electric machines and 
motors and in means for regulating the same. 
Llewelyn Birchall Atkinson, 1; Queen Victoria-street, — 
London. 

Improved electrical apparatus for automatically 
Playing violins and the like instruments. Arthur 
Douglas Douglass and Norman (Collins, 53, Chanoery- 
lane, London. : 
Improvements in the manufacture ef secondary 
battery plates. Berthold Kuettner, 37, Chancery-lane, 
London. l 
Improvements in and relating to coiling roses and 
terminals for electrical lamps and power installa- 
tions. Hugo Hirst and Henry Bevis, 165, Queen 
Victoria-street, London. 

OCTOBER 3. „ ES 

Improvements relating to electric lanterns to be fixed 
on tho top of posts. Harold Faraday Proctor, City 
Electrical Engineer's Office, Temple Backs, Bristol. 
Improvements in electrio switches. Edward Woodrowe 
Cowan and William Pancras Hamlyo, Springfield-lane, 
Salford, Manchester. 

Improvements in electrically operating signal bells 
and apparatus for that purpose. Paul Millington 
Jerrard, Birkbeck Bank-chambere, Southampton-build- 
ings, Chancery-lane, London. (Complete epecification.) 
Improvements in or relating to prepayment mechanism 
for eleotrio meters. Thomas Herbert Minshall, 322, 
High Holborn, London. 

Improvements in electric convorters. Frederic de Mare, 
72, Cannon-street, London. 

OCTOBER 4. 

Improvements relating to lanterns for gas or eil 
lighting to be placed on the top of posts for street 
lighting or the like. Harold Faraday Proctor, City 
Electrical Eagineer’s Office, Temple Backs, Bristol. 

Apparatus for automatically turning on gas should: 
the current fail in a place electri illuminated. 
George Calvert and Reginald Morrell, 166, Fleet-street, 
London. . 

A nów or improved instrument for measuring direct 
or alternating currents and potential differcuces, 
William du Bois Duddell, Norfolk House, Norfolk-street, 
Strand, London. | 


17489. 


17490. 


17406. 


17507. 
17514. 


17649. 


17568. 


17575, 


17598. 
17635. 
17642. 


OCTOBER 5. 

An improved method of combining a telephone with a 
s ef electric bells. Herbert Alexander and 
Archibald Duncan Hunter, 28, New Bridge-street, 
London, (Complete specification.) E 

Improvements in systems of electrical distribution. . 

Charles Ira Young, Westinghouse-building, Norfolk- 
street, Strand, London. (Date applied for under Patente, 
etc., Act, 1883, Sec. 103, March 6, 1900, being date of 
application in United States.) : 

Improvements in or relating to the attaohment of aro 
lamps to their weather-hoods or supports. Charles 
Oliver, Birkbeck Bank chambers, Southampton-buildings, 
Chancery - lane, London. i . 

: OCTOBER 6. | i 

Improvements in torpedo steering, an appliance to 
permit of wireless telegraphic i:fluence being 
received by submerged torpedoes for steering or 
other purposes. Cecil John Varicas, 27, Avenue-road, 
Weymouth. | | 

Improvements iu or in connection with electrico light 
fittings. Clarence Metcalfe Stead and Frederick Scott, 
30, Park-row, Leeds. | 

Au improved fitting for incandesoent electric lights, 

Clarence Metcalfe Stead and . Frederick Scott, 30, Park- 
row, Leeds. ; 

Improvements in dynamo-eleotrio. generators. Cyril 
Talworth Batchelor, 104, Colmore-row, Birmingham. 
(John George Herbert Batchelor, Brazil.) (Complete 
specification. ) a 

Improvements in and relating to electrode plates. 
William Phillips Thompson, 322, High Holborn, London. 
(The Akkumulatoren und Elektricitats- Werke Aktien 
Gesellschafo, vormals W. A. Boese und Co., Germany.) 
(Complete specification.) 

An improvement in connecting the glow bodies of 
incandescent electric lamps to the leading-in wires. 
Paul Scharf, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. 

Improvements in alternating -current electric gene 
rators. Sebastian Ziani de  Ferranti, Hollin wood, 
Lancashire, n i 


17670, 


17675. 


17694. 


17715, 


17722 
17723. 


17734 


17787. 


17765. 


17778. 


7 


COMPLETE SPECIFICATIONS ACCEPTED. - 
To be published on Oct, 27, 

: . 1899. 

15895. Magnetic compasses. Haddan. (Heit.) 


19785, Electro-chemical process for cleaning metal surfaces, 
- . Vereinigte Elektricitite Aóbien-Gesellschaft and Klandy, 
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19793. Electro-plating and burnishing of certain articles and 
apparatus to be used therein. Round and Round. 

19867. Telegraphic apparatus. Crehore and Squier. 

20216. Receiving apparatus for high-speed telegraphy. 
Siemens Bros. and Co,, Limited. (Siemens und Halske, 


COMPANIES’ STOCK AND SHARE LIST. 


Kame. Amount Price last 
Commereial and Industrial.— i 


Akbtien-Gesellechaft. ) Aron Blectricity Meter, 6 p.c. Oum. Pref. Shares, 1-125,000 1 $ A 
20246, Manufacture of incandescing electric lamps, Voelker. | 40001 700 OFL, 140,00 amon mnt 5 1.465 
20390. Apparatus for automatically connecting any twe of a T 140,000 - 5 =a .o 88. 
number of electric circuits branching from a central 5 per cent. Mortgage Debentures 2 — =- 
20877. Manufacture of reflecting opalescent surfaces fer | _—— cent. First pu .18 — 9 
 electrio lamps or glass refiectors. Improved Electric | Brun E eis o per oant. Frei. - * : 
Glow Lamp Company, Limited, and Barnes. — Non. Cum., © per cent. FFF 111 
21079, Timo indicators for use in connection with a telephonic Pe ck Debenture Stock....—-.-... -— =- 100 .. 1061 
service. Sutherland. ce Dale, b. beter: reger. M8 Z HOI 
22143. Electrical accumulators. Lug are. I ———Ordinwy.....-—- oo 2 =o ce me ne =o =e a =e =o b — 1 
23004. Coupling appliances for the electrical conductors of =e — : I 4 
electrical railway and tramway vehicles. Siemens d per cent. Debentures .... a. 0 os as os os we me se =o o — — 211. 
Bros. and Co., Limited. (Siemens und Halske, Aktien. | Edison and Swan United, Ordinary ~. -= = — -- = ~ — - 
Gesellschaft.) ~- per cent. Dobent urs B ww 
——— per cent, Deb, Stock, om eee ce mo99 @ GO as 100 cua 
$3154. Electrical indicator. Eckstein and Coates. — 5 per cont, Second Dod. Stk., Prov. Cris 70 .. 9.100 Kd 
$8319. Electrical measuring instruments. Atkinson. 661 ee H 
£3371. Switches, specially applicable to switches for electro- ——— 4 per cent. Perp. lst Mort. Deb..... — æ 100 ~ 102-1 
. motors and the like. Sloan and Barnes. WT, Henley s Telgrepa WOES ORGY ocu ee E IM 
$9413. Construction ef dynamo-eleetrio machines, Robinson | —— Die cent. Debentures . . . 100 1081 
and Sankey. India Rubber, Gutta Percha, and Telegraph Works ...... E 20) $14 
3 4 cent. Debentures ........ ee.. a nos. as a . 100 . .102 xd 
23900. Electric switeh or governor. Cros. Telegraph Construction and Maintenance .. — = = =- == = — 84-88 
— $ cent. Bond 100 — 101-104 
1617. Carbon contacts for electrical switches and the like. | Willans HL Aereo 1. Ordinary, 1 iie 7 355 E meus 
Reichwald. (Firm of Fried. Krupp. ——— 6 per cent, Cum. Pref., 80,001-60,000 ......... . 0-73 
— 4} per cent. M Dobenture Stock. Red. 100 .. 106-107 


10688. Telephonie fire-alarms and other similar call systems. 


Wells and Brown. Electric Lighting and Supply.— 


11406. Etectrical equipment of railway vehicles for the purposes | Blackheath & Greenwich District Ordins ry 1,201-101,200 .. 1 $- 
of lighting, heating, and ventilation, Zohden, o „%% m i 
11557. Ballast resistances and cut-outs for Nernst lamps. —— Debenture Stock, Red. see . 100 . 101-104 
Potter. Brompton ington, Ordinary a s 2 T8 
11868, Systems of lighting by Nernst or like electric lamps. | calcutta Electric Supply Corp., Ordinary, 'Nos130000.... 8 = 
Wurts. Charing Cross and Strand. JC D cee 9-1 
11559. Starting apparatus and out-outs for Nernst and like | oboissa per cont. Cum. Pra seria 5 sr atr 
electric lampe, Wurts, Potter, and Hanks. — í} per cent. Debentures Maud Sauer teen ee cd ee 100 - bits 
11507, Flexible conduits for electrical conductors. Osburn. City of 1 V =: T + iih 
19009. Apparatus for receiving and recording messages. — — per cent. Debenture Stock e... 100 .. 1961 
Lake. (Gordon. County of on and Brush Provincial, Ordinary ....— 10 — S 
( ) — per cent. Cum. Pref. 1 11.1 
18733. Art of reducing attenuation of electrical waves and | —— 4} per cent; Debentures "Prov. Certs. All pd. Rd. — — 107-110 
apparatus therefor. (Papin.) (Date applied for under Edmundsons’ Blectricity Corporation, Ordinary, 1-17,400.. 8 —  4}-5 
International Convention, Dec. 14, 1899.) ——— 4 per Su Reb Deb. 5 m — pen 
13005. Storage battery electrode. MacRae and MacRae. London Bieotrio, igs or cus ceo ` = du 
13790. Methods of operating dynamo-eleotrio machines. | —— 9 per oe» ~ : 
Britah Thomson Houston Company, Limited. (Berg. | yccronche eni 6. Debenture Book, Bed. z ES. 
14919 Electric farnace. Boult, (Union Carbide Company.) — & per N First Mo = tare, Bad ony m — d 
14807. Collectors for use in overhead systems of electric | Notting err Lightine ae —— 10 — mhis 
traction and the like, de Kandó, Orien F 1 d ws d 
15381. Thermal electric cut-outs. British Thomson-Houeton | ——— 44 5 „555 
Company, Limited. (Emmet.) Oxtord Electric, ary, 1-06 and 407-10,810 „55 : K 3 
15717. Electric railways working on the closed - oonduit ver Plate indi id 3 "en Ra 
system. Dion. m cent. Fires Shares M * age Debentures $100 .. 108-105 xd 
= Smithfield Markets Electric Supply ,132,000.. 6 . 
— — 4 per cont, Debenture Stock ..e...eee.seeseoeee 100 .. 25 
Bouth London, Ordinary diris — H 
ot, James's and Pall Mal, “Ordinary, 101-20,080 . 3 : še ei 
TRAFFIC RETURNS. JJ c o ee ase 
t K © na. 1118 
Returns for Increase Total 7 tor Electric Railways.— 
Line. og i : C teal Lo d Ordi ee 99 co m 9090090000 % % ee „%„% e288 „„ QD 10 [3 1 1 
Ending 1900. 1899. decrease. 1900. | 1899. V Pret Half Share de i é a "TH 
£ 2 £ | £ | £ Olty and Bouth London, Consolidated Gd — 100 .. 65.6 
Aberdeen Corp'ratn Oct. 8| —| —| — — — per cent. Debenture Btook eM 100 — 120 125 
Birmingham Trams. „„ 6 4, 5704, 321 + 2490 174.560 166,014 5 per cent. POPA * b esas . 22 10) .. 188-143 
Blackburn Corp' rat' n i 8 — DES ET — = 1 Overhead Mant: Pu 9» 990060099 5 Ld 100 aa 117181 à 
BlackpoolCorporatn. ,, 4| 673| 482 + 241 25,146 18,657 D recto and city, OF 3% uu Lcd e. ME 
Blackpool. Fleetwood ,, 8| 407| 422 — 15 18.070 |17,958 Nee Tramways 
Bradford City Trams ,, 7547 374 + 173 14,037 11,002 ys. | 
BrisolTremwaysCo. ,, 4 3,306 2.94, + 362| — | — ee eec e Gey Jor ud 
Carlisle Tr'mw'ys Coj ,, 8 — — f — British Columbia Electric Ballway Go,, 5 pee cent. PreL .. 10 . 10.1 
ef Puer PE Ry. 5; ! 5,103 "n — us id British Xisotsio Traction, 05 pies sees haces os " is ipid 
& South don] „, 1.616 1,019 + 597 21, 2370 — 6 per oe POOO — N—2Vꝛ2.ͤ2— — 
Cork E. T. and L. Co. ., 4 458 390 + 68 16.625 15,240 | ——— © Percent. Perpetual Debentare ioak: 133 
Dover Tramways 4, 6 224) 202 + 22) 8.458 | 8,075 | B. Ayres& ano Tram “a6 per cent. Om, Pt, 140,000 6 .. 4}-5xd 
Dablin & Lucan E. R ,, 6 988 77 + 211,590 — ——" B" per cent. Gm, Pf 5⁰⁰0..——— none — 814 
DublinU.T.,elec.care| ., 5 3.623 1,885 +1,738 | — — „ . deiecti E 100 .. 104-10 
Dablin S.D. Electric) „ 5 836| 72v| + 116| — — Kidderminster and bittet! Lighting and Traction, Pref... 10 10} 
n dd Corporation| ., 6 |9,441/9,229) + 212 -- — New General Traction, Ordinary.........2...cccscacsscece 6. 83 
Corporation 5 8 fen cci cm TM z= 6 per cent. Cum. Pret —— — 66 us M. ou -b 
Hall Corporat’ E. ^. „6 [1278], | „2875 [338570 7) P 
Heri ee e e e eee pl E 
od 1,5921, + .272c23,079 —— per oen 0.0000 — = 
Bb. Helens Tram js 3 609 363 + 246 Tw — — 4j per cent, Debenture Btock. — 00 104-107 : 
Sheffield Corpora „ 7 2,5911 — — — — Telephones.— 
Southampton Trame „ 8| —| — — — — National Telephone, Ordinsry: «os. won ov menn 5 43 
Swansea Tramways..| „„ 5 447| 263 + 184 7,093 | 4,462 6 per cent. Cum. First Pref. 22 10 15-15 


Oriental Telephone and Biectrio Company 


laaaanaen 1 


Le rM M cH x QUA 6 per cent. Cum. Second Pref; J ²˙· dU c {IBIS 
R b Partly elentrical. c Since Jan, 1. e From July 30. Ei 
f From June 30. = 
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NOTES. | 


Glasgow and West of Scotland Technical 
College Society.—The opening meeting of the session 
of this society is to be held to-morrow (Saturday) in the 
large hall, 38, Bath-street, Glasgow, when the president, 
Mr. David Home Morton, will deliver his inaugural 
address on The Standardisation of Machinery.” This is 
a subject which is very interesting to all engineers, and 
the opening meeting should for this reason be well 
attended. 


Institution of Junior Engineers.—The annual 
general meeting of this institution is to be held next Friday, 
Oct. 26, at the Westminster Palace Hotel. This meeting 
opens the session 1900-1901. On Saturday a visit to 
the London Hydraulic Power Company's station has been 
arranged. Sir Lowthian Bell, Bart, F.R.S., of Northallerton, 
has, we are informed, been elected president of this institu- 
tion, in succession to the Hon. C. A. Parsons, F. R. S., of 
Newcastle-upon-Tyne. 


Electrical Apparatus in Brazil.—A gentleman 
bearing the high-sounding name of Dr. Olympio De 
Assis, of Minas, Brazil, has written, stating that in his 
town some electric railway lines are to be constructed, 
and he requests manufacturers of electrical apparatus 
and of other kinds of street railway material to let him 
have price-liste, catalogues, and any other information they 
may care to supply. The request was originally semt to 
American firms, but there should also be a chance of some 
of our English firms securing contracta, if these latter are 
worth having. 


Compensation,—4A subject which has not been much 
in evidence lately is now again to receive attention, this 
being the question of the compensation to be paid to the 
church authorities of St. Mary Woolnoth with respect to 
the City and South London extension to Moorgate-street. 
The company, it will be remembered, made use of the 
church during the construction of the line, and a claim is 
now being made for rent. 'The case is to be heard before 
Mr. Robt. Vigers at the Surveyors’ Institution, and the 
City Press considers that the amount of compensation 
awarded will amount to several thousand pounds. 


The Alaskan Cable.—The laying of the cable from 
St. Michael to Unalakleik, Alaska, has been seriously 
hindered by the cable ship “Orizaba,” which was engaged 
in laying it, stranding upon a rock, which was apparently 
uncharted. The ship stranded on the afternoon of Sept. 20, 
and is probably still aground. Vessels have been sent to 
the rescue of the steamer, and they will probably take off 
the crew and the cable material and apparatus. The master 
of the “Orizaba is of the opinion that the ship can be 
saved, but the mishap will prevent the completion of the 
Behring Sea cable this year. The total length of the cable 
when finished will be 187 miles, of which five had been 
paid out at the time of the accident. 


Clapham Junotion.—There are, we learn, improve- 
ments about to be effected at Clapham Junction, amongst 
Which figures an electrical indicator denoting the plat- 
forms from which the trains are to start. This improve- 
ment, if carried out, will, we are sure, save a large amount 
of the time and energy which is now wasted by passengers 
at that station in hurrying from one platform to another 
asking which their train goes from. Every railway official 
tells one a different platform, and the subway in tho station is 
frequently crowded with people trying to catch a train 
which apparently goes from two or three platforms at the 
same time. However, let us hope that with the advent of 


the electrical indicator this waste of time and energy will 
be prevented. 


Society of Model Engineers.—The monthly meeting 
of the Society of Model Engineers took place on Tuesday, 
Oct. 9, in the Memorial Hall, Farringdon-street, E.C., about 
50 members and friends being present. The Chairman drew 
attention to the new curved portion of track made by 
Messrs. Burnbam and Orford, and the tool and buffer box 
constructed by Mr. H. S. Boorman. The formal business 
terminated at 8 o'clock, after which the trials of loco- 
motives took place over the new extended track. The 
next meeting of the society, to be held on Thursday, 
Nov. 8, will be the annual general meeting, when will 
take place the election of new officers for the next session 
and other business, 


St. Marylebone Lighting.—The Metropolitan Electric 
Supply Company do not seem entirely to have got rid of 
theobstruction which the St. Marylebone Vestry have offered 
to their works. Thus we notice that the Advisory Special 
Electric Lighting Committee of the Vestry have recom- 
mended that the Vestry shall withhold their consent to the 
execution of works referred to in a notice from the Metro- 
politan Electric Supply Company of their intention to lay & 
low-tension armoured main along certain roads in St. Maryle- 
bone. The refusal to consent to the laying is apparently 
only an outcome of the old quarrel existing between the 
company and Vestry. It is a pity that a body of men 
chosen to look after the interests of the public and a 
parish should put aside these interests in order to indulge 
in petty spite, which would appear to be the case in this 
instance. 


The Central London Railway.—The directors of 
the Central London Railway are not, it would appear, slow 
in learning a lesson, and the recent unfortunate accident 
bas already produced its results. Thus, one theory as to 
how the unfortunate man, Field, met his death was that 
he was knocked off the train whilst, endeavouring to look 
through the windows at the side to see if anyone was 
smoking in the non-smoking compartment. The directors 
have now taken measures to prevent an accident again 
occurring from such circumatances, and are placing in the 
doors which shut in the carriages glass in the upper panels 
instead of the wood previously used. It is thus possible in 
the trains which are fitted with glass to look from one end 
of the train to the other. Apart from questions of safety, 
the glass panels with the neat monogram in the centre tend 
to improve the appearance of the carriages. 


Victorian Water Power. — The question of the 
utilisation of the waterfalls in Victoria for the generation 
of electrical energy having been raised, Mr. Jas. Stirling, 
the Government geologist, has in his report for March 
given a list of the waterfalls which have come under the 
notice of the officers of the Geological Survey. The list 
gives the name of the falls, the locality in which they 
are situated, and the height of the fall. The fall having 
the greatest drop is the Yarra Fall, which has a drop of 
about 1,000ft. The next highest fall is one on the Don- 
dangadale River, which drops some 400ft. The height of 
the other falls ranges between 300ft. and 28ft. Some of 
the streams are liable to cease running during very hot 
periods, but the majority of the streams are perennial. 
Several of the water-supply weirs could, we learn, well 
be used to store water for the generation of electricity, and 
one of them—the Goulburn weir—actually is used to 
generate electricity for lighting purposes. 

Fuel Gas.—Tho Trade Journals’ Review, in its issue for 
Oct. 5, has a leader dealing with fuel gas and its use 
for driving various plants. Our contemporary goes on to 
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explain that fuel gas is not illuminating gas, and speaks 
of its great use for driving small electrical plants. The 
fuel gas spoken of is producer gas, which is said to contain 
80-per cent. of the heat energy of the coal consumed. A 
producer gas plant can be installed for about the same coat 
as a steam plant of the same capacity, and its performance 
is said to be better than that of steam. Tests are stated 
to have shown that the same result can be obtained with 
producer gas with half the amount of coal required for 
steam plants, the coal also being of an inferior quality. 
Our contemporary, however, while not doubting that the 
power gas will replace steam in a very large number of 
cases, does not go to the extreme of stating that the steam- 
eogine will become defunct, but thinks that steam must for 
mauy years hold its own in certain circumstances, such as 
ship propulsion, etc. The real trouble with the use of fuel 
or power gas appears to be with the maintenance of the 
gas-engines and plant. | 

Eleotromobiles in France.—We gather from the 
French Press that the Touring Club of France ia compiling 
a card of electric stations in that country at which electro- 
mobiles can be charged, and has sent to private persons 
owning electrical installations a number of questions as to 
the nature of the current produced by their machines, 
whether continuous or alternating. If the current is 
alternating, whether they have transformers to obtain 
continuous current ? If the voltage is continuous, what is 
the voltage? They also ask if the owners are willing to 
sell their current for recharging electromobile accumulators, 
and how many amperes they are willing to dispose of, and 
at what hours? It is also asked if ampere and volt meters 
are available, and also if the owners of the plants possess 
suitable rheostats ? This card, when finished, should be of 
great service to the electromobile tourist in Franco, as it is 
not possible in all cases to obtain a supply from a public 
authority or electric lighting company, and many of the 
manufacturers possessing an installation for their work 
would no doubt be pleased to sell a small amount of their 
current at a reasonable rate. 

Street Obstruotion.—The laying of the Post Office 
telephones i» proceeding, but it would hardly be right to 
say rapidly. The work of laying mains in London is not 
easy, but one might hope that in the streets of the City, 
where the traffic is very heavy, some effort would be made 
to burry on the work and cause as little inconvenience as 
possible. This, however, does not appear to be the view 
of those responsible for laying these telephone lines, and 
the consequence is that all the busiest thoroughfares in the 
City are torn up, and work is proceeded with in a very 
loisurely fashion. We are informed, for instance, that there 
is no night work done, such as there should be in a place 
where a great number of vehicles are continually passing. 
The city engineer recently reported to the Court of 
Common Council that he had endeavoured, without success, 
to make the Post Office employ men on night work, and 
thus hurry on the operations. The Common Council have 
therefore again appealed to the Post Office on the matter, 
and we learn that the matter is now under consideration. 
While this is so, we suppose that workers in the City are 
to lose their time and suffer great inconvenience. 

The Coal Strike in the States.—It will be remem- 
bered that at the time of the lamentable coal strike among 
the Welsh miners there was, in consequence, a large number 
of prosecutions in London on account of the smoke nuisance. 
We now note from the columns of the Electrical Review 
of New York that that city has experienced the same 
inconvenience in consequence of the coal strike in the 
States. Our contemporary’s remarks on the subject are as 
follows: “ Even to the casual observer it was evident that 


a coal strike was in progress last week, when the formerly 
smokeless city of New York became covered with dense 
clouds of black smoke, shot upward from a thousand 
chimneys that have done their work unnoticed for years 
past. New York has enjoyed a practically smokeless atmo- 
sphere for several years, and when it is considered that it is 
the largest manufacturing city in the United States, and 
that the enormous total of steam power developed in it 


‘requires the daily consumption of vast quantities of coal, 


it will readily be understood what a difference is made 
when pitchy and smoky bituminous coal is substituted for 
the almost smokeless fuel that has been lately in use. At 
this writing the prospects for the immediate ending of the 
strike seem excellent, and if for no other reason than that 
we desire to see the sun again, and emerge from the murky 
atmosphere of the last few days, this consummation is one 
that we all devoutly wish for.” We see no note, however, 
to the effect that the various industrial undertakings in the 
city of New York are being persecuted because they are 
not able at once to make their chimneys smokeless, in spite 
of the fact tbat coal such as the furnaces were designed to 
burn cannot be obtained. 

Jointing.—A patent has recently been granted to Mr. 
W. F. Barber, of Wilkesbane, U.S.A., for a metallic cement, 
which, he claims, acts as a solder, and does not require 
heating. Thus the wires are twisted, or mechanically 
secured together, and the cement is then applied. The 
cement consists of an amalgam, with a little binding 
material added, the mass having about the consistency of 
putty. When in mass the cement does not harden except 
at tho surfaco, where a thin crust is formed. When worked 
between the fingers the mass becomes soft, and can then 
be applied to the wires. The amalgam is stated to consist 
of four parts of zinc, two of tin, two of copper, two of 
cadmium, four of bismuth, two of lead, one of antimony, 
and eight of mercury. The solid metals are granulated 
and melted together, after which the mercury is added, the 
mass being stirred at the same time. When cool the mass 
is pulverised in a mortar, and a binding material, consisting 
of liquid glucose and silicate of soda, is thoroughly mixed 
with the metals. The cement thus formed when in bulk 
will not harden, and may easily be worked between the 
fingers, but when spread out upon a joint it not only 
adheres to it, but hardens in from 12 to 24 hours. The 
cement may be applied to the wires without any previous 
application of acid, and by amalgamating with the con- 
ductors it forms as perfect an electrical union as could be 
formed by the application of solder without the incon- 
venience attending the application of the latter. The 
application of the cement prevents oxidation of the wires. 
The above details must be amplified by others concerning 
the resistance and endurance of the joints made before any 
valuable opinion can be formed of the method. 


Wanted Electrical Comforts.—That electricity 
could be used to a very much larger extent than at 
present for the comfort of human beings will not be 
denied. Mr. R. S. Hale, in commenting on this fact in 
the Electrical World, mentions a few of the ways in which 
he would increase his comfort by the use of electricity. In 
the first instance he refers to the lighting of a house, and 
advocates a ayatem of three-point wiring, in which the 
lights can be turned on or off from various places as may 
be convenient. This system, though apparently little used 
in America, is very common in England, many large houses 
and other buildings being fitted in this way. The author 
also mentions the lighting of the stairs on one floor 
of a building only, switching on or off at the bottom 
or top of each staircase. For bedroom lighting he 
states he has a switch at the door by which he turns 
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on the lights before entering the room, and also 
another switch close to the bed by which he can turn 
the lights on or off as occasion requires without getting 
up to do so. Another arrangement which finds favour in 
his eyes is an electric bed warmer, by means of which and 
the help of a pendant switch he warms his bed when he 
feels cold. For stair-lighting he recommends the use of 
push switches, it being easier with these for a servant to 
switch stair-lights on and off when carrying a tray or other 
article. The author thinks an electric lamp should be placed 
in every cupboard and wardrobe, by which means the 
dropping of grease from a candle on to the clothes may 
be avoided. The extra cost of the fittings of which 
he speaks would, he states, not add 25 per cent. to the 
cost of wiring a house, and would add 10 per cent. to 
the comfort. 


Bacterial Light.—Speaking of the uses which are 
now being found for various micro-organisms, the Lancet 
mentions as a thing to be cultivated that kind of bacteria 
which emits a phosphurescent light. The phosphorescent 
microbe, it states, if properly fed, will grow and multiply 
enormously, emitting during its development a strange 
phosphorescent light. In the past this light has been 
looked upon as indicating phosphorus in the neighbour- 
hood, but in a large number of cases it is not due to any 
chemical change, but to countless micro-organisms. In the 
case of the phosphorescence of the sea this is so, and in 
this case the phosphorescence is best when the sea is 
disturbed and the maximum of light is emitted from the 
crest of a short rapid wave, or in the foam produced by 
the water striking the shore. The light in this instance 
may be intensified by the addition of a combustible food- 
stuff, such as sugar, the light being caused by the oxida- 
tion of the bacteria, and if oxygen be excluded the 
light is at once quenched. . The glow seen upon stale sea 
fish is said to be also due to these organisme and not to 
phosphorus, and it is possible to cultivate the phospho- 
rescent bacteria so as to obtain a strongly phosphorescent 
fiaid. This may be done by placing the flesh of fresh 
haddocks or herrings in a 2 to 3 per cent. solution of 
common salt and keeping it at a low temperature, say 
7deg. above freezing, and it will then be found in a few 
days that not only the fish but the liquid give off a pale 
greenish light, which becomes more brilliant if sugar be 
added. The Lancet says, however, that it is not possible to 
say whether the culture can ever be carried to such a pitch 
that the vessel containing it can be used as a street lamp or 
as a Chinese lantern at garden parties. 


The Strike on the Ashton Tramway.—With 
respect to the strike of tramway employés which recently 
took place on the Oldham, Ashton, and Hyde Electric 
Tramways the directors have issued a statement to the 
effect that, owing to the falling off in traffic following the 
conclusion of the fairs which are held in the district on 
Sept. 5,12 motormen and conductors were given one week's 
notice to leave, but while working out their notice four of 
the 12 men were re-engaged to fill vacancies which had 
occurred during the week, so that on Sept. 10 eight men 
left the company’s service. There is, it is stated, no truth 
whatever that the dismissal of the eight men was due to 
their being members of the union. With reference to the 
atatement that the company dismise men when they are in 
receipt of the maximum wage, the company point out that 
of the eight men two only were in receipt of the maximum 
wage, the remaining six being in receipt either of the 
minimum or intermediate wage. The present position is 
that 74 of the employés are on strike, 15 have remained 
with the company, and 61 new men have joined the service 
of the company, making a total staff at present of 76. For 


the service of cars the company are desirous of running 
during the ensuing month or two about 100 men are 
required, and the 24 vacancies are being gradually filled. 
In a letter which the chairman of the company has 
addressed to the local Prese, it is clearly stated that the 
company has no wish whatever to interfere with the right 
of the men to join the union. The directors also are 
willing to reinstate the mon now on strike to fill 
the vacancies in the order in which they apply, and have 
instructed the superintendent to give preference to the men 
of good character, and to reinstate them at the same rate 
of pay which they were receiving prior to the strike. The 
only point at issue is the number of men to be employed to 
do the work of the company, and of this the directors nu 
of course, be the sole judges. 


A Closed-Conduit Traction System, — In the 
issue for Sept. 19 of the Electrical Review of New York 
we notice a description of a system, invented by Mr. L. M. 
Machan, for operating a closed conduit for electric tramways. 
The top of the conduit is made of iron, forming practically 
a third rail in the streets. This third rail is divided up 
into sections, which are successively energised by the car 
passing over them. The length of the section is about 
one-fourth that of the car. At intervals of 4ft. are placed 
contact-making receptacles, which consist of a porcelain 
cell containing an aluminium cup. The cup is partly filled 
with mercury, and in this is immersed the stem of a rivet- 
shaped contact-making device, which is adapted to be 
attracted upward against the under surface of the working 
conductor when the latter is magnetised. Attached to the 
car isa pair of electromagnets, hinged to which for con- 
venience are the collectors. These magnets are energised 
by a storage battery of small size on the car. The magnetic 
effecta produced by these two magnets on the third rail are 
expected to lift up the plungers described above, and it is 
claimed that the system is novel. We are surprised that 
the editor of our contemporary allows such a claim to 
appear in his columns. The system is a reproduction of 
one of the crudest systems of closed-conduit working, and 
we make bold to say that the inventor has not tried it on 
a large scale with apparatus made as illustrated in our 
contemporary. The eddy currents produced in the body 
of the third rail, if sufficient lines of force are to go 
through it to attract the plunger, would be very great indeed; 
and although the magnets might be energised with a small 
storage battery, they would give rise to a very great waste 
of power in this way. In fact, we doubt if with high 
speeds it would be possible to work at all as proposed. 
Unfortunately, in these days it is so much easier to write a 
description for a technical paper than to carry out the 
practical work necessary to prove the truth of what is 
written. In this case, however, the system can be rejected 
on theoretical grounds. 

New Incandescent Lamp.—A new process of 
manufacturing incandescent lamps is now in operation 
in the Paris Exhibition. The process consists in producing 
the vacuum by the absorption of the gases by certain 
chemical substances which have been previously introduced 
into it. In this Malignani process, as it is called, a partial 
vacuum is first obtained in the bulbs by an air- pump; to 
absorb the remaining gases red phosphorus is stated by 
the Scientific American to be the compound generally used, 
and it is formed into a somewhat liquid paste, which is 
introduced by means of a piece of cotton on the end of a 
wire into the tube by which the bulb is exhausted, and tho 
walls of the tabe are coated with the paste. A vacuum is 
first made by the air-pump, and it is found that at a low 
pressure many of the gases will be absorbed by the com- 
pound used, especially oxygen, hydrogen, nitrogen, and the 
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hydrocarbon gases; the latter are most easily absorbed, 
and are in consequence used in practice. After the partial 
vacuum has been reached, the hydrocarbon gases are intro- 
duced into the bulb to displace the air; the pump is operated 
for half a minute while a current is sent into the filament, 
which brings it to dull redness. When the vacuum is 
made as nearly complete as possible by the air-pump, a 
stronger current is passed through the filament, and the 
outside of the bulb heated by a smail gas furnace placed 
below it. When the vacuum has reached a certain point, 
a light-blue discharge appears at the positive pole, which 
increases, and eventually fills nearly the whole of the 
bulb; at this point the lamp is separated from the pump 
by melting off and closing the tube. The chemical product 
on the walls of the tube is then heated, and it absorbs the 
remaining portion of the gases ; at this point the discharge 
appears to fill the whole of the lamp, having a light-blue 
appearance. Upon heating the lamp for a few moments, 
the discharge disappears, and the vacuum is complete. 
The glass tube is then removed from the bulb by melting 
off in a blow-pipe flame. The advantages claimed for this 
lamp are that the vacuum is better, the operation is more 
rapid, and it does away with the inconvenience of using 
mercury pumps. 


Institution ef Electrical Engineers.—We bave 
received the list of meetings of the Institution which are to 
take place during the coming session. The opening meeting 
is fixed for Thursday, Nov. 8, at 8 p m., when the premiums 
for papers read in 1899-1900 awarded will be presented, 
aud the president, Prof. J. Perry, M.E, D. Sc., F. R S., will 
doliver his inaugaral address. As usual, there are two 
meetings set down for each month, the last being on the 
annual goneral meeting, which is to be held on May 23. 
The total number of meetings set down on the list is 14. 
We bave also received a card giving the arrangements for 
the meetings of the local sections. These sections are 
formed, ^s announced last session, at Birmingham, 
Dublin, Glasgow, Manchester, and Newcastle-on-Tyne. 
Of these, the Birmingham section has not yet been 
properly constituted, and in consequence the arrange- 
ments have pot yet been settled. At Dublin, 
bowever, the sossion will open on Nov. 22, and a 
meeting will be held each month at the rooms of the 
Royal Dublin Society. The hon. secretary for this section 
is Mr. F. Gill, Telephone-buildings, Dablin. At Glasgow, 
where considerable progress was made in the past session, 
Mr. E. G. Tidd acts as hon. secretary, his offices being at 
25, Gordon-street, Glasgow. Here, again, seven meetings, 
beginning on Nov. 14, will be held, the rooms of the 
Institution of Engineers and Shipbuilders at 207, Bath- 
e reot, Glasgow, being used for the purpose. Tho 
Manehester section will hold two meetings each in 
November, February, and March, and one meeting each 
in December, January, April, and May, the opening 
meeting taking place on Nov. 15. The place of meeting 
will be tbe Owens College, Manchester, Mr. E. W. Cowan, 
Springfield-lane, Salford, acting as hon. secretary. At 
Newcastle the session begins on Nov. 12, but finishes on 
March 25. "There are, however, between these dates to be 
11 meetings. Mr. J. F. C. Snell, of the Sunderland Cor- 
poration electricity works, has consented to act as hon. 
secretary, and the section is to meet at the College of 
Science, Newcastle-on-Tyne, if possible. A footnote on 
the card informs us that the dates are subject to alteration, 
if necessary. 


Railway Power Transmissien.—On Sopt. 18 Mr. 
A. H. Armstrong read a paper before the Street Railway 
Association of the City of New York on the above subject, 
in which some useful conclusions are drawn as to the 
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advantages of the various systems of distributing power 
for railway work. The available systems he classes as five 
in number. The first of these is the ordinary 500-volt 
direct-current supply. The next system employs series- 
wound direct-current boosters in the feeders from a 
500-volt station. The third system is a three-wire one, 
using the track as neutral The fourth is an alternate- 
current distribution, with sub-stations containing step-down 
transformers or rotary converters. The last system 
mentioned by the author employs alternate-current induc- 
tion motors on the cars with the same system of distri- 
bution, with the exception that the rotary converters can 
be dispensed with. For tramway undertakings covering 
comparatively small areas the first two systems are 
undoubtedly the best. The author goes on to state that 
where larger systems of tramways are required, the local 
conditions must largely determine whether it is better to 
employ the direct-current supply with boosters or the 
alternate-current supply with sub-stations containing rotary 
converters. When, however, suburban roads have to be 
operated with great lengths of track, heavy cars, and high 
speeds, it will be found that the alternate-current supply 
with sub-stations and rotary converters is more economical 
than to build a number of small direct-current stations at 
various parts of the roads. When, on the other hand, the 
existing steam railways for sabarban work and trunk lines 
have to be supplied, with a comparatively unfrequent 
service of heavy trains, the author considers that the 
induction motor bas several advantages. For instance, it 
saves the large labour account which is caused by the 
running of machinery in substations employing rotary 
converters, and it provides by means of the induction 
motors a fixed speed to trains independent of grade and 
line voltage. When, even with these trunk liner, the 
service becomes more frequent, be considers that it may 
still be advantageous to reconvert intodirect current. The 
final conclusion of the whole matter is that no hard-and- 
fast rule can be made, but that each system must be 
considered on its own merits. 


International Association of Municipal Elec- 
triclans. — At the fifth annual convention of this 
association, held in Pittsburgh, U.S.A, from Sept. 25 
to 28, Mr. J. L. Morgan, formerly city electrician 
of Kansas, read a humorous communication, in which, 
according to the American Electrician, he said he was no 
longer an active member of the association, as the office 
of city electrician had been abolished some six months 
before. Referring to some of the conditions under which 
the city electrician labours, Mr. Morgan said that “his 
employers consist chiefly of the mayor and a city council, 
or probably the city council and a mayor. Characteristic 
curves of the mayor may be more or less easily plotted, 
but no one can foretell the vagaries of the city council.” 
The ethics of the profession, he continued, domand that 
dignity should be omnipresent, but dignity and aldermen 
are strangers. "In vain you attempt to discuss with an 
alderman plans which you have for bettering the electrizal 
condition of the city, or money that you have saved by 
the elimination of electrolytic electrolysis. The alderman 
dismisses such a proposition with a gesture, and brings 
you down to earth with a jar by telling you that he has a 
friend whose door bell doesn't work, or that his electric 
light meter is working overtime. If he doesn’t want a 
door bell fixed or a meter shunted, he probably wants 
a city telephone placed in his hall, or a city arc lamp in 
his parlour, or perhaps he only wants his gasolene stove 
repaired. When the influential member introduces you to 
his brother-in-law, and confides to you that he is to be your 
chief or sole assistant, that ho is a first-class Kalsominer, 
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and iu a few days will learn to be a good electrician, you 
must cheerfully accept this as an axiomatic proposition ; 
never show the slightest annoyance ; if you don’t like him, 
take him out and connect him up with the alternating- 
current primaries. This is not crime, but philanthropy. 
Endorse unreservedly any and every proposition advanced 
by any member at any time or at any place. It is also 
wise to express an eagerness to personally assault any 
person, not a councilman, who has the slightest views 
opposed to those of the aforesaid member.” Speaking in a 
more serious vein, Mr. Morgan advo:ated State control as 

a remedy for the more or less grotesque conditions per- 
taining to municipal systems, contemplating the appoint- 
ment of a chief electrician who would have deputies to 
supervise the work, not only in large towns, but in small 
ones as well. This arrangement, he pointed out, would 
aleo remedy the existing defect that small cities and towns 
have practically no expert protection. 


The Pan-American Exhibition. —Oar American 
contemporaries, in most of their recent issues, have some- 
thing to say respecting the Pan-American exposition, the 
buildings for which are now in a well forward state of 
construction. The electricity building is 500ft. long and 
150ft. wide, but has an exhibition space of only 25,000 
square feet owing to architectural work. In the north- 
west corner is to be placed a 5,000-h.p. transformer plant, 
consisting of 19 250-kw. General Electric air-blast trans- 
formers, which will transform the Niagara Falls Company's 
polyphase current at 11,000 volts down to 1,800 volta for 
distribution, Other step-down transformers will also be 
used in the buildings. In addition to the 5,000 h.p. from 
the Niagara Falls Company, an auxiliary power-house is 
to be located in the grounds for lighting the large number 
of arc lamps with which the exposition will be lighted 
Prof. G. F. Sever, who is superintending the electrical 
exhibits, has issued an announcement setting forth that 
electricity is to be used in lighting the grounds and 
buildings of the exhibition, it being the most con- 
venient and adaptable aystem of lighting. He states 
that probably all the buildings will be outlined in incan- 
descent lamps, and aleo the electric tower, which will 
be & central figure. There are also to be many novel and 
interesting electric fountains, and displays with combined 
water and electric effects. In order to carry out the 
suggested sehemes over 200,000 incandescent lamps are to 
be utilised, and in order to get the best eftects arc lighta 
will be confined exclusively to the borders of the grounds. 
The illumination of the aisles and interiors of the buildings 
is, however, to be done by arc lamps. The electrical and 
mechanical buildings are to be placed close together, in 
order that clear comparisons may be made. It is proposed 
to make the electrical section of this exposition unique. 
Previously, electrical exhibits at expositions have been 
largely confined to large apaces filled by individual 
exhibitors, so as to demonstrate the amplitude of their 
resources, but for the Pan-American exposition each manu- 
facturer is invited to contribute only such articles as may 
be considered really novel or of interest, thus making the 
exhibit a collective one, rather than one exclusively com- 
posed of individual commercial exhibits. Another important 


factor which has necessitated a selective exposition in 


this particular instance, is the small amount of exhibition 
space as compared with the area occapied by the buildings. 
The exhibite will therefore be divided into two groups— 
the collective exhibit, which will consist of retrospective 
- exhibits of historical interest, illustrative models or practical 
contrasts showing the advances in the art; and the com- 
mercial exhibit, which will be composed of those exhibits 
possessing distinctive merit, whether this consists in 


workmanship, novelty, or useful applications. The exhibits 
are to be classified into 19 different sections, and it is 
intended to place commercial and operative exhibita 
together in one part of the building, the historical exhibita 
and models being in another portion. The cost for floor- 
space in the bailding is to be from 4s. 2d. to 6s. 5d. per 
square feet. 


Institution of Civil Engineers. The eighty-second 
session of this institution will open on Nov.6, at 8 p.m., when 
the president, Mr. Jas. Mansergb, will deliver his inaugural 
address and distribute awards for papers read in the past 
session. Mr. J. H. T. Tudsbery, the secretary of the 
institution, has sent us a list of subjects upon which papers 
are invited, and also a copy of the rules for the admission 
of studente, There are some 83 subjects set forth upon 
which original papers are invited, and amongst these we 
notice in the railway section : the increase of speed in express 
travelling; the application of machinery in large railway 
goods yards and sheds and street railways, having roference 
to different systems of traction—viz., steam, cable conduit, 
electric trolley, electric rail contact, electric conduit, and 
electric storage battery. In the machinery section papers 
are invited on: turbines; the most suitable steam-power 
equipments and the size of units for electric light stations ; 
the theory and development of the compound steam- 
turbine; methods of testing the lubricating values of oils, 
grease, etc. ; and methods of removing moisture from steam, 
and of reducing losses by radiation from steam-pipes. 
In mining and metallurgy papers are asked for on: 
mechanical appliances for coal getting; the manufacture 
and use of steel for electromagnetic purposes; and the 
extraction of metals from their ores by electrolytic pro- 
cesses. There are 10 suggestions put forth as to electrical 
subjects, these being : the use of electric energy in working 
mines; the utilisation of electric energy for heating pur- 
poses; the application of electricity to traction on roads 
and tramways; the first cost and economy of operation of 
electric traction on railways with heavy trains ; the atilisa- 
tion of electric lighting plant during hours of small demand; 
the use of electric motors for driving machines in textile 
factories and in engineering workshops; the use of elec- 
trical machinery for lighting and for the transmission of 
power in warships and in the mercantile marine; the 
regulation of electric pressure in large lighting circuits as 
carried out at the engine, the dynamo, or the exciter ; 
the progress of telegraphy and telephony at home and 
abroad ; the electrolytic action of return currents in 
electrical tramways on gas and water mains, and the 
best means of providing against electrical disturbances. 
Amongst the premiums which the institution awards for 
papers read at the institution, the first is the Telford Fund, 
which produces £235 annually, and is expended in annual 
premiums under the direction of the council. The Manby 
Donation is also given for an annual premium for papers 
read. The Miller Fund provides for a scholarship, which 
is awarded each year, and is tenable for three years, the 
scholarship not exceeding £40 in value. The Howard 
Bequest provides for a prize or medal, which is presented 
once in five years, for a paper on The Uses or Properties 
of Iron," or for some new and valuable process relating 
thereto. The Crampton Bequest provides a prize or medal 
for the author of the best paper on The Construction, 
Ventilation, and Working of Tunnels of Considerable 
Length.” The James Forrest Medal is annually presented 
to the student contributing the best paper in that class. 
The James Prescott Joule Medal is given svery third year to 
a student for the best paper presented on an engineering 
subject, preference being given to one Mad with the 


transformation of energy. 
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LIVERPOOL ELECTRIC LIGHTING. 


Mr. A. Bromley Holmes was born at Derby, June 8, 1849, and 
educated at Repton School, near Burton-on-Trent. In 1868 he 
commenced pupilage under Mr, A. Buchanan, of Messrs, Andrew 
Handyside and Co., engineers, at Derby, and was subsequently for 
seven years in the employment of that firm. In 1881 he com. 
men business as coneulting engineer in Liverpool in partner- 
ship with Mr. J. C. Vaudrey, and was managing engineer for the 


Liverpool Electric Supply Company, Limited, from its formation 
in the year 1883 till its purchase by the Corporation of Liverpool 
in 1896. On July 1, 1896, he was appointed city electrical engineer 
by the Corporation of Liverpool. Mr. Holmes was elected a 
member of the Institution of Civil Engineers in 1888, and is a 
member of the Institution of Electrical Engineers. 


Through the courtesy of Mr. A. Bromley Holmes, the 
city electrical engineer of Liverpool, we are able to give a 
few particulars of the new electric light stations which have 


SCALE Of MILES 
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electrical department to meet. It was accordingly decided 
to build two new large power stations. In Fig. 1 we give a 
general map of Liverpool, in which the positions of these 
two stations can be seen. The one is at Lister Drive, 
and the other at Pumpfielde, in Vauxhallroad, which is 
nearer the docks. As will be seen by the scale, the actual 
distance between these two stations is about 2} miles, and 
the heart of Liverpool is between the two. The Pumpfield 
station, in which the photographs given below were taken, 
is built on the Leeds and Liverpool Canal; the other 
station, at Lister Drive, adjoins the London and North- 
Western Railway. The architecture of the two stations 
is practically the same, as is also the arrangement of the 
various departments. This arrangement is shown in Fig. 2, 
and in section in Fig. 3. These two illustrations were pre- 
pared from the actual drawing used for the Lister Drive 
station, in which the coal is obtained by railway instead 
of by water. These buildings were designed by Mr. 
Thomas Shelmerdine, the Liverpool Corporation sur- 
veyor, and the buildings were erected by Messrs. 
Morrison and Sons, of Liverpool. It will be seen that 
the arrangement of the station is such that the plant 
is divided up into four sections, each of which can be 
worked quite independently of the others. Each of these 
sections contains seven boilers, with an economiser in the 
main flue which leads to the chimney, and three steam 
dynamos with their accessories. The size of these steam 
dynamos is practically 800 kw., so that the ultimate output 
of each station will be, without spares, 9,600 kw. The 
engine-rooms in each station are made some 247ft. long and 
50ft. wide, while the boiler-rooms at either side of the 
engine-room are 53ft. wide. The external appearance of 
these buildings can be seen from Fig. 4, which is the front 
elevation of the Pumpfield station, while Fig. 5 shows the 
back elevation of the same works. In this last illustration 
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FIG. 1,—Map of Liverpool, showing the positions of the Blectric Supply Stations of the Corporation. 


recently been put to work in that city. It was on his 
advke in 1898 that the Corporation determined to provide 
amply for the rapidly increasing demand for electrical 
energy. This demand even as far as electric lighting 
only is concerned has increased in a remarkable way in 
Liverpool, but the introduction of electric traction for the 
tramways has given a still further demand, which only 
prompt forethought could have enabled the Corporation 


the arrangement adopted for getting coal into the works 
can be seen. This consists of an horizontal canvas belt near 
the canal, which is seen in the foreground, which delivers 
the fuel on to an inclined conveyor belt, which delivers 
it into the bunkers over the mechanical stokers. The 
space between the canal and the station can be used for 
storing fuel, but the bunkers and coal stores over the 
boilers hold a very large supply. 
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At the Lister Drive station a railway siding is provided 
on each side of the works, from which the coal can be 
delivered into the wrought-iron storage chambers over the 
mechanical stokera. The arrangement at this station can 
be seen in Fig. 3. The ashes from the mechanical stokers 
are also raised by elevators on to à platform, from which 
they can be delivered either into railway trucks or into 
carts for removal. The mechanical stokers in use at these 
works can be seen in Fig. 6. These stokers are of the 
Vicars type, and it will be noticed that the hoppers are 
well cased in, so that the stokehole should be easily kept 
clean and free from dust. The stokers, elevators, and 
conveyors, as well as the scrapers of the economisers, are 
driven by motors. 

The boilers at the Pumpfield station were supplied by 
Messrs. Tetlow Bros., of Hollinwood, and at Lister Drive 
by Messrs. Galloways, Limited, of Manchester. Thoy are 
of the Lancashire type, 50ft. long and 8ft. diameter, flues 
óft. Zin. diameter, each fitted with five Galloway tubes. 


COLIN NL ON 


= 


16{in. The bearings are lined with white metal. The 
engines are fitted with a high-speed sensitive governor and 
speed regulating gear, and also with automatic expansion 
gear. The armature of the dynamo forms the flywheel. 
These engines, with their dynamos attached, can be seen 
in Fig. 7, which gives a very good idea of the neatness of 
the station. 

The dynamos are of the Siemens multipolar type, 
having an output of 1,420 amperes at 550 volte. The 
field magnets are mounted on & steel ring, made in halves 
and strongly bolted together, carrying 10 steel bolts. The 
magnets are shunt wound. The armature winding consists 
of copper bars, individually insulated and securely fixed in 
slots formed in the armature core, which is built up of best 
charcoal iron securely fixed tothe steel centreof the armature. 
The commutators being of large diameter, special care has 
had to be taken in their mechanical construction in order 
to provide for the great centrifugal force which occurs at 
the comparatively high speed at which they are run. For this 
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Fic. 2. — Plan of the New Liverpool Electricity Works at Lister Drive. 


The shell plates are of steel, in. thick. The circular seams 
are double riveted with lapped jointe, and the longitudinal 
seams are butt-jointed with straps inside and outside, and 
are treble riveted. The flue plates are jin. thick. Each 
boiler is fitted with 8in. parallel slide steam stop-valve, a 
safety valve for high steam and low water, and a duplex 
safety valve, and the other usual fittings. As mentioned 
above, each section of seven boilers is worked independently, 
and in the flue from each section is placed a Green's 
economiser. Each of the boilers is fitted with an injector 
for injecting the feed water into the boiler, and a duplicate 
supply is obtained from a vertical direct-acting steam feed 
pump. 

5 55 the present the engines used are all of the Willens 
and Robinson type, designed to run at the speed of 230 
revolutions per minute, with an output of 1,200 i h. p. on 
continuous load and 1,500 f. h. p. for short periods. The 
engines are single acting, having three cranks, the crank- 
shaft llin. diameter. The cylinders are 15in, 
20}in., and 348in. diameter, and the length of stroke 


purpose steel enters very largely into the constraction. The 
brush gear is of most substantial design, and is worked by 
a worm and wheel adjusting arrangement. As is usually 
the arrangement with such machines, the brushes are of 
carbon. The leads connecting the alternating sets of brushes 
are contained in the hollow casting which forms the support 
for the brush gear. 

Both the two stations are working condensing. At the 
Pumpfields station the Korting ejector condensers are 
employed, and the condensing water is raised from the 
canal by Allen’s steam-driven centrifugal pumps to over- 
bead tanks. The water flows from the. condensers by 
gravity in pipes along Vauxhall-road to a branch of the 
canal adjacent to Leeds-street, between which point and 
the station a large cooling area is provided. At Lister 
Drive the condensing is effected by a Klein counter-current 
jet condenser and steam-driven air and circulating pampe 
The condensing water is cooled by means of two Klein's 
patent chimney coolers. The condenser is fitted with an 
automatic exhaust relief and oil separator., 
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Each station is provided with an accumulator room, | accumulators are used to equalise the load for the tramway 
with accommodation for four batteries of 240 cells each, | service, and to assist in balancing the load on the two sides 
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each battery being capable of giving a discharge of 200 | of the three-wire supply for the lighting service. Balancers 
amperes for one hour, or 80 amperes for four hours, The | are also provided at each station for equalising the load 
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on the three-wire lighting mains, and motor-generators are | is on the three-wire system of 460 volts between the outer 

also provided for the charging of the accumulators. conductors, the middle wire being earthed at the station. 
At each station there are two switchboards (Fig. 8), one | The following figures are of interest as showing what an 

for the lighting service and one for the tramways. The! important undertaking the electric lighting of Liverpool 
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IId. 5.— Back Elevation of the Station, showing Coal Elevator. 


dynamos on one side of the station are connected to the | now is. Thus at the present time there are the equivale:.t 
tramway switchboard, and on the other side of the station of 152,000 lamps of 16 c.p. connected to the supply mai: s8 
to the lighting switchboard. The two switchboards are | of the Corporation, and more than 150 electric cars are in 
so connected that any set of plant may be used | daily service on the tramways. The number of units 
either for the lighting or for the tramway service. | supplied during the half-year ending June 30, 1900, was: 
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Fig 6 View cf the Boller- Room, showing Automatic Stokers. 


By this means it is possible to work the plant in the for tramways, 2, 197, 957; for lighting and power, 2,243,225 — 
station in such a way that each set may run the same | total, 4,441,162. 

number of hours annually. The distribution of electrical | In addition to the two large stations describe! above, 
enorgy for the tramways is at 500 volts preasure, with an | electrical energy is distributed in the contral portion of tho 
esrth return, and the distribution for lighting and power | city from the Oldham-place, Highfield-street, and Paradise- 
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street stations, each having a capacity of about 3,000 b. p. 
Small supplementary plant is in operation at the Smith- 


energy have been constructed at Fairclough-lane and 
Lodge-lane in connection with the new power stations. 
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| Fic. 8, —The Switchboards. 
down-road and Cobbs Quarry refuse destructors of the 
Corporation. 


Sub-stations for the distribution of electrical 


The residential district of Sefton Park and Princes Park 
derives its supply from the Lark-lane station, 


which, with 
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ths three town stations referred to above, were purchased 
by the Corporation from the Liverpool Electric Supply 


Company, Limited, in the year 1896. 


The revenue of the electricity department of the Cor- 
poration of Liverpool last year exceeded £73,000, in spite 
of the fact that the electric tramways were not nearly 
completed. This year a higher return, both for lighting 
and traction, is to be expected. We have to express our 


thanks to Mr. A. Bromley Holmes for the photographs and 
drawings from which our description of the new stations 
were prepared. At the same time, we would congratulate 
the people of Liverpool on these new works, and on the 


economical production of electrical energy which will result 


from Mr. Holmes's careful designs. 


THE VERBAND DEUTSCHER ELEKTROTECHNIKER. 


EIGHTH ANNUAL MEETING AT KIEL. 
[BY OUR OWN CORRESPONDENT. | 
(Continued from page 269.) 


Another and undoubtedly one of the most useful papers 
contributed to the proceedings of the Verband at Kiel was 
that by Mr. Gisbert Kapp, which described an instrument 
for measuring the tractive effort required for motorcars on 
electric railways. The following 1s an abstract of the 
paper : 

In the car to be equipped a tube is mounted parallel to 
the track, the ends of this tube opening up into vertical 
limbs, Let us assume the track to be perfectly level and 
the tube filled with water up to a point marked upon one 
of the limbs, which we will call the zero point. In order 
that the level of the water may be observed, this limb 
consists of a glass tube. If the main tube be inclined, 
the level of the water will change in proportion to the 
tangent of the angle of inclination, and we may thus 
conceive a scale marked upon the vertical glass tube with 
the zero point as its centre, the divisions of which corre- 
spond to the gradients 1: 1,000, 2 : 1,000, and so on. The 
spacing of the division marks will depend upon the internal 
diameters of the vertical limbs and the length of the 
horizontal tube. Now, assuming the car to be at rest on 
an incline, the instrument, as described, being so mounted 
that the tube lies parallel to the track, the water-level will 
indieate with sufficient accuracy the gravity component 
in the direction of motion in kilogrammes per tonne of rolling 
weight, or other unit selected. The reading will not be 
absolutely correct, because the change in the water-level is 
proportional to the tangent, while the. gravity component 
is, on the other hand, proportional to the sine of the angle 
of incline. Even in the caso of considerable gradients the 
error is, however, extremely small. For instance, with a 
gradient of 5 per cent., the difference between the tangent 
and sine amounts to 210, or 0°13 per cent., and for the 
maximum gradients met with in tramway work—that is 
to say, about 10 per cent.—it is only ,},, or 0°54 per cent. 
cf the recorded value. That portion of the tractive force 
required to overcome the gravity component may therefore 
be read on the graduated glass tube without difficulty when 
the car is ascending a uniform gradient at a constant speed. 

Now let us consider the case with the car moving upon 
the level at a variable speed. The accelerating force acting 
upon the water in the horizontal tube, due to the accelera- 
tion of speed, causes a change of the water-level. If I be 
the length of the horizontal tube, and 5 the difference in 
height between the water-levels in the two limbs, then 


IP= h, 
g 
p representing the acceleration imparted to the car, and g 


the acceleration of the gravity. Ast is always smaller 


than 1, we may put 
P — sin f, 
g 
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as that resulting from acceleration on the level track. 
Hence the tractive force required to accelerate the speed 
of the car may also be read on the scale, so that the water- 
level at once indicates the total force in kilogrammes per 
tonne of rolling weight requisite for the gradient and 
acceleration. The following investigation will serve to 
show the degree of accuracy with which these data may be 
obtained. In Fig. 1 let ad represent the horizontal tube 
of the length I, a c and ad. its two vertical limbs, a the 
angle of inclination of the track, and p the acceleration 
imparted to the tube parallel to the direction of its length. 

Further, let B and F represent the water-levels in the 
two limbs. Of the total indicated difference of level 


AF=/ tan (a 4- B), 
A C=! tan a, 
represents that part due to the gradient, and 


CF- EF 


, 
COs a 


the part due to the acceleration, whence 
E F=} ,/1 + tan? (a+ B) sin £, 
CF =I 1+tan? (a +8) sin B. 
cos” a 


Without falling into appreciable error, we may take these 
root values as our units. The tractive effort indicated 


Fie. 1. 


on the scale is AF kilogrammes per tonne; the actual 
value is 


1,000 (sin a +2) kg. per tonne. 


Hence by introducing an error fastor into the calculation, 


which we will denote by 1,000 f, we obtain the equation 


1 tan (a + 3) = 1,000 f + 1,000 (sin 4 +? ) 


As the relative dimensions of the instrument exert no 


influence upon the theory of its limit of error here investi- 
gated, we may give / what value we please. If we make 
the tube 1m. long,the scale divided into millimetre 
divisions will indicate the tractive effort in kilogrammes 
per tonne. The above equation now assumes the simpler 
form : 


tan (a + 8) — f 4- sin t 


tan (a+ B) —f 4 sin a sin 5. 


It is at once clear that the error will be the greater, the 
greater the gradient, and the greater the acceleration. As 
a mean value for the acceleration, we may take 04 for 
atreet tramways, while 0 75 may occasionally bo reached, 
though, having regard to the comíort of the passengers, 
the latter figure would hardly be exceeded under ordinary 
circumstances. When the brakes are applied, especially if 
the emergency brake be used, tbis value may, however, be 
considerably exceeded. If the instrument is to be employed 
to determine the tractive effort of the motor, it would be 
well to take p —0 75 as the extreme limit of acceleration. 
But should it be desired to investigate the effect of the 
brake, we must assume a maximum retardation of about 


1:40 upon the level in order to determine the maximum 
error, 


where f represents the angle at which the stationary appa- 
ratus must be inclined in order to give the same deflection 
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5 with a 5 per cent. grade and an acceleration 
of 0'4, we, obtain 
sin a2 0 05; 
04. 
slo B= a gr! 


tin a ＋ sin B = 0907. 


Assuming the instrument to be free from error, it wouid 
indicate a difference of level amounting to 907mm. In 
reality, it shows a difference of 1,000 tan (a+ B), which, 
calculated on the basis of the above assumed values, gives 
us about 91mm. The instrument, therefore, indicates 
about 0'5mm,—that is to say, one-third per cent. too much. 
In a similar manner we may determine the errors corre- 
sponding to other conditions of working, and so obtain the 
following tsble for starting up and braking the car : 


TABLE OF THE LIMITS OF ERROR WHEN STARTING. 


Approximate Approximate 
Profile of track. Level. 5 pP fall. 
— — "TY 5 70 10 yA ene 5 pA 10 j^ 
Acceleration.......-.. 4, 04 075 .. 075 04 .. 0 75 O4 
Percentage of error.. 0:00 099 .. 060 082 .. 023 038 


TABLE OF THE LIMITS OF ERROR WHEN BRAKING. 


Approximate Approximate 

Profile of track. Level. P Pp fall. 
— — em 178 10% eo 6% 10% 
—— 075 14 .. 07475 14 .. 075 04 
Percentage of error.. 029 103 .. 023 080 .. 0°60 08 


In each case the error is either smaller or of the same 
magnitude as the personal error in reading such instru- 
ments, whence the instrument may be taken as correct for 
all practical purposes. But another and, indeed, a greater 
source of error consists in that in ascending a rise and 
when starting, the forward car springs are somewhat 
relieved, while the load on the rear springs is propor- 
tionately increased, the reverse order of things being the 
case when the car is on the descent or upon applying the 
brakes. In consequence of this circumstance, the tube is 
not supported parallel to the track, but given a slight 
inclination towards the same. The tilting effect is aggravated 
by a small wheel base, and also by an increase in the height 
of the centre of gravity of the car above the supporting 
ps of the springs ; further the uneven distribution of the 

may produce such a tilt. These constitute sources of 
error which cannot be generally determined, but must be 
individually treated. After approximate calculations, I 
bave come to the conclusion that these errors may amount 
to some per cents. of the value registered. 

The instrument indicates directly only that amount of 
force required for the grades and for acceleration, and not 
the balance of power required to overcome the frictional 
resistance. In order to determino this balance, we first get 
the car up to speed, and then switch off the current and let 
it run over a level stretch of track, taking at the same time 
the reading of the water-level. This gives directly the 
retarding forces exerted by the lines, gearing, and motor 
friction. In order to eliminate the influence of a possible 
slight rise or fall in the track it is advisable to let the car run 
thus freely in both directions, always taking care to observe 
the water-level reading at the same spot. The mean of the 
readings is the so-called traction coefficient expressed in 
kilo mes per tonne of the rolling weight. When this 
coefficient has been determined, it is necessary only to shift 
the scale of the instrument a corresponding amount in order 
to be able at once to read the total tractive force. 

The form of instrument just described is eminently 
adapted for mounting permanently in a motorcar, and the 
tube, a 6, may be as long as the body of the car permits, 
the vertical glass limb being placed in any convenient 
position on the end wall of the car. This vertical limb 
may also be provided with a float arranged in con- 
nection with an automatic recording instrument, whereby 
a permanent record of the tractive force may be kept. 
As in the case of the ordinary type of recording instru- 
ment, the paper band is carried by a dram, which by means 
of a ratchet and electromagnet is turned through a certain 
predetermined distance at evory complete revolution of 
one of the driving wheels. In this manner a curve of the 
tractive force as a function of the track is obtained. 
The area of this curve represents the work done per ton 
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of rolling weight. Instead of a glass water-gauge, a 
correspondingly graduated manometer may be employed 
to indicate the pressure. However, an instrument oon- 
structed as described, on account of the great length of 
the tube, a b, is not portable. In order to obtain a 
portable instrument I have resorted to the use of two 
fluids—namely, quicksilver, which serves to produce the 
difference of pressure in the point, af, and water, to 
indicate this difference of pressure. A diagram of the 
instrument is shown in Fig. 2, where A and B are two cups 
of 40mm. diameter each, I the connecting tube of such length 
that the vertical centres of the cups are distant from each 
other 50cm., and d the water-gaugó glass of Smm. internal 
diameter. With these ratios the deflection corresponding 
to a gradient of ‘1 per cent. is 47mm., and since we can 
read correctly to within 2mm. the determination of the 
tractive force with an accuracy within about 05 kg. 
tonne of the rolling weight is possible. By len thening 
the tube, a b, greater accuracy might be obtained, but at 
the cost of making the instrument too unwieldy. More- 
over, it is quite unnecessary to strive fora greater degree 
of accuracy, since in the first place this is not required for 
practical purposes, and in the second it would be illusive 
owing to the sources of error occasioned by the tilting of 
the car. 


Fia. 2. 


A much more convenient form of portable instrument 
could be constructed by substituting a coiled glass tube for 
the gauge glass. Since the gauge glass indicates only an 
angle of inclination, the same function might be performed 
also by means of the compression of the air in a uniforml 
bent tube. But although I have had constructed a half- 
dozen such tubes, I have not succeeded in obtaining with 
any one of them nearly the same accuracy of that 
Ern by the form shown in Fig. 2. This instrument has 

een subjected to tests both on one of the Borlin tramways 
and on the express railway owned by Messrs. Siemens and 
Halske in Lichterfelde. The damping obtained with the 
narrow tube, / (3mm. internal diameter), proved reliable 
for starting up and ordinary braking, but too great when 
it was a question of investigating the effecta of the emer- 
geney brake. It is, therefore, advisable to give the tube a 
arger internal diameter, and to provide for adjustable 
damping by means of a throttle valve. 

For the ordinary type of tramcar the instrument gave a 
traction coefficient of 12 kg. per tonne, which increased to 
20 kg. round a moderately sharp curve. Upon the express 
railway the instrument was mounted in a car destined for 
the Berlin elevated railway, and indicated accelerating 
forces up to 75 kg. per tonno. Since the track of the car 
is equipped with two bogies, and the centre of gravity lies 
somewhat low, a considerable tilting is avoided, and an 
error, therefore, scarcely to be expected. The free running 
trials to determine friction were made over a stretch of 
track having a gradient of 8 per cent. During six journeys 
out and return (12 readings), with speeds of 13 5 km. to 
50 7 km. per hour, the traction coefficient varied between 
the narrow limits, 8 kg. and 8:1 kg. per tonne. The weather 
was calm, whence it appears that air resistance has no 
appreciable influence for speeds up to 30 km. per bour. 

he increase of the coefficient produced by s curve of 
200m, radius amounted to 1:5 kg. It remains to be added 
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that the car was quite new, not having been previously run, 
and after the trials it was discovered that a brake block 
had got heated, which would account for the somewhat 
high coefficient of 8 kg. 

Contrary to what might, perhaps, have -been anticipated, 
no discussion was evoked by this paper, though appreciation 


was evident. 
: (To be concluded. ) 


HIGH-SPEED RECIPROCATING ENGINES.* 
BT ALLAN COATS, B.SC, 
(Concluded from page 526. ) 


I do not suppose that the water in Messrs. Reavell’s jacket 
is so great as this, but both Messrs. Wilians and Mr. Raworth 
agree that steam-jackets are no use in high-speed engines. 
Another curious thing about these figures (Table A, 
Fig. 9) is that the combined efficiency rises as the 
engine is worked condensing. For instance, when the 
engine was working non-condensing and giving 47:8 h.p., 
the combined efficiency was 71 per cent.; while when 
working condensing and giving 43:6 h. p., so that the 
efficiency ought to have been (if anything) lower, the 
figure given is 77:8 per cent, or considerably higher. 


TABLE A (Fig. 9).— Record of the Reavell Engine Test b 
Mr. Henry W. Gill. d 
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pu until the end of the return stroke, and not at the 
ginning, as most compounds do. There are other com- 
pound engines, like the Willans and Alley and McLellan, 
which divide the fall of temperature into three or even four 
stages, but their intermediate differences are very small— 
only 10lb. in the Willans compound as against 451b. iu this 
one. This engine has atraight ports, which bell considerably 
at the mouth. 

Turning to Fig. 1, steam is admitted to the underside 
of the high-pressure piston, and at 6 of the stroke it is 
cut off and expanded. At the end of the up stroke, the 
high-pressure valve opens and places the underside of the 
high-pressure piston in communication with the upper side 
of the low-pressure. This valve remains open during the 
whole of the down stroke, so that steam in passing from 
the underside of the high-pressure to the top of the low- 

ressure is expanded a On the following up stroke 
resh steam is, of course, admitted to the underside of the 
high-pressure, while the low-pressure valve allows steam to 
pass from the top to the bottom of the low-pressure piston. 
At ‘6 of the stroke the low-pressure valve is cut off, and the 
steam on the top side of the low-pressure piston is com- 
pressed, while that on the underside isexpanded. The volume 
of the clearance on the top of the low-pressure piston is so 
arranged that at the end of the up stroke steam has been com- 
pressed up to the exhaust pressure from the high-pressure 
cylinder. On the second down stroke the steam is exhausted 
from the underside of the low-pressure piston, as usual. The 
top side of the high-pressure piston and the space between 


i SEEE -PEER i: the high-pressure cylinder and valve chest is used as a steam 
; ; Oatput -D me r hour 
2 8. g i; [| | WEP. . d ls EF 
2 @ hd è : - 
2 E $|5 *|d [a la &[ aes 
1 160 — j408440110 48.45 1 339 842 |,01319:1033 77-2 
II 1600 — 410330110 /|36:3/21:4 (28:6 61 3 |1,230/|20:1 33 979 4 
III 160 — 4122200110 (24°2/13 6 |21:3 43 924/21°5 |38:2/75: 6 
IV |l — |412110j110 /|12:11 79 [14:1 27:2 658/24 9 54 4059 7 
VI [157/26 75|412:520/|110 5/57:5/42:0 |34 75,94 351,587 16822760818 
V11I/|157/26 75,419,440]110 48 432:5 |30:18/78:3 1, 30016 6 |26°9/83 0 
V III|155/28 75412330110 363024 06/23 31/,58:3 |1,008/117 3 277835 
IX |159/25 5 412 220110 24218 81/15 81/42 6 | 735)17°25|30°4/76'1 


The official test (non-condensing) was made in the presence of 
Mr. Oaghterson. The engine was No. 30, and was tested on 
Jan. 26 and 29 last. ; 


Governor Trial. 
Load 0000s œ eoseesreeroe 0 2 2 0 i owe 4 owe 4 0 Full 9 
Speed e99909090€0022006002$099 414 ees 412 ewe 410 ewe 408 eas 408 


Highest speed reached with full load thrown off, 420 revolutions. 


The only case where combined efficiency can alter is when 
the load or speed is altered. The speeds in the trials do 
not vary at all, which, I think, can hardly be the case. 
The governor, however, is a very good one, although 
rather complicated : from full load to no load, giving 1:4 per 
cent. total variation, while the momentary variation gives 
3°4 per cent. total variation. It governs on the principle 
of cutting off first and then throttling, from which the 
most economical results might be expected. This governor 
is, I think, the only throttling one which uses the effect of 
inertia as well as centrifugal force. The valve is kept 
single-acting by the pressure of the steam, and becomes 
double-acting at light loads. 

Fig. 1 shows a new engine which I have designed and 
which was made by Messrs. A. F. Craig and Oo., Paisley. 
Fig 10 gives the combined indicator diagram and Fig. 11 
the various steam and inertia curves. Fig. 12 = turning 
moment at 567 revolutions. 

The principal objection to single-acting engines is that 
they have a large cylinder volume per horse-power. This 
engine occupies a mid-position between ordinary single- 
acting and double-acting. For if we take the four spaces 
into which a tandem cycle engine is divided—i e., one 
above and one below each piston—three of them are used 
to expand steam in as against four in & double-acting and 
two in an ordinary single-acting compound. I do not say 
that this constitutes triple expansion, for the high-pressure 
shares tho fall of temperature in the low-pressure, but the 
high-pressure does not reach the temperature of the low- 


Paper read before Glasgow Technical College Scientifie Society, 
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buffer. The supply of steam to this buffer is regulated by 
a small non-return reducing valve connected up to boiler 
steam. By regulating this valve, any pressure up to boiler 
pressure may be obtained at the bottom of the stroke in 
the buffer, and as it isa non-return valve, the pressure at 
top of stroke is regulated by the ratio of buffer volumes at 
top and bottom of the stroke. In this engine the pressure 
at the top of the stroke is rather more than twice that at 
the bottom, and at the bottom the pressure in the buffer is 
always reduced to less than the boiler pressure, the pres- 
sures above and below the „ piston being equal 
at about half- stroke. The cylinders are completely and 
easily drained, owing to the valves being at the bottom of 
each cylinder, and the condensed water from the high- 
pu does not go to the top of the low-pressure at all, 

ut is thrown past the opening and is drained away from 
the recess above the low-pressure valve. Near the bottom 
of the low-pressure cylinder small grooves are cut in the 
sides, so that any water which may collect above the low- 
pressure piston may drain to the underside at the bottom 
of the stroke. A small right-angled stop-valve is placed 
at B (not shown in figure), and connected up to steam on 
the boiler side of the main stop-valve. This valve serves 
several purposes. In the first place, the engine is started 
by means of it, as it starts it slowly and allows plenty of 
time for the engine to heat up and water to drain away. 
Secondly, even if the water does not drain away com- 
pletely, the valve being open acta as a relief cock. Of 
course, when the engine has got up some speed, the main 
valve is opened and this one shut. Thirdly, if the engine 
should ever be pushed for some extra power, this valve 
allows some steam to the high-pressure cylinder during the 
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whole of tbe up stroke, and also to tbe top of the low- 
pressure cylinder during the down stroke, but is shut off 
by the piston valve from communicating with the bottom 
of the low-pressure cylinder on the up stroke. 

This engine works single-acting at all speeds up to a 
very high maximum, and at all loads without an air buffer. 
The air-buffer engine soon reaches a maximum speed, 
beyond which it is impossible to go without increasing the 
dimensions of the buffer. Owing to the peculiar distri- 
bution of steam in this engine, and also to the fact that 
the buffer may have a pressure more than twice the boiler 
pressure, if desired, very high speeds can be obtained. 
At A a small relief valve is pacon : this prevents the buffer 
pressure becoming too high. Water collecting in this 
space, of course, reduces the volume of the buffer, 
and raises the pressure until it becomes great enough to 
open the relief cock, when the water is blown out. It is 
not very easy at first sight to see why this engine should 
be single-acting, as the valves are both at the bottom of 
the stroke, where, of course, the steam pressure is 
leet A little consideration will, however, soon show 
why the resultant pressure should be always downward. 
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will be seen that at 800 revolutions a pressure of 300lb. 
per square inch on the high-pressure piston would be 
required merely to neutralise the inertia forces—i e., with- 
out prodacing any pressure on the crank-pin at all; at 567 
the inertia forces correspond to 1501lb. per square inch. 
These inertia curves gradually approach, and between 
ordinates & and 6 cross the horizontal line, and from 
thence to the end of the down stroke (ordinate 10) exert 
a considerable downward pressure on the crank-pin. At 
the beginning of the up stroke (ordinate 10) the curves, 
being above the horizontal line, indicate 100lb. and 200lb. 
downward pressure for 567 and 800 revolutions respec- 
tively. They again approach the horizontal line, and 
between ordinates Nos. 15 and 16 cross, and from there to 
the end of the up stroke indicate a considerable upward 
pressure. To counteract this inertia curve and produce an 
even downward pressure on the cross-head pin, very high 
preasures are required at the beginning of the down stroke. 
These pressures ought to form a curve which would be 
the inverse of the inertia curve. To do this with an 
ordinary steam distribution, admitting steam to, say, 
half-stroke, would be impossible. The curve given by 


In order to assist you, might I, in the first place, rapidly 
run over the principal effects of inertia in the reciprocating 
parts with which we have to contend. Beginning at the 
top of the down stroke, very considerable pressures are 
required to start the piston, etc., on its downward journey. 
In this engine 500lb. per square inch would be required on 
the high-pressure pistou if the engine were running at 
800 revolutions, supposing no steam were acting on the 
low-pressure piston. As the piston travels down, these 
forces rapidly diminish, and about half -stroke vanish. 
During the second half of the stroke the inertia forces 
help the steam to propel the engine. On the up stroke 
the same effects take place, power being required at the 
beginning of the stroke to accelerate the parts. These 
inertia effects are shown in Fig. 11 for 800 and 567 revola- 
tions. In this diagram all the ordinates above the horizontal 
central line correspond to pressures downwards, and vice 
versd, and all pressures are plotted out in pounds per square 
inch of the high-pressure piston. These effects are traced 
during one complete revolution, beginning on the left-hand 
side at the top of the down stroke, while the beginning of 
the up stroke is at ordinate No. 10. From these curves it 


a steam cushion, however, almost exactly fulfils the 
requirements. In this engine both the high-pressure 
and low-pressure are under the influence of such a buffer, 
the high-pressure because of the steam buffer; the low- 
pressure because the volume of the high-pressure cylinder 
and the clearance on top of the low pressure is expanded 
regularly without the admission of any fresh steam during 
the whole of the down stroke. Tho resultant steam 
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Fia. 12. 
5 on both pistons (che low-pressure referred to the 
igh-pressure) is shown in Fig. 12, starting on the left of 
the diagram at about 475lb., and falling evenly till 9 of 
the stroke, when the admission of fresh steam to the under- 
side of tho high-pressure] and the equalising of steam on 
both sides of low-pressure piston causes it to drop suddenly, 
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till as tho engine passes its bottom centre the balance of 
pressures on the pistons is upward. This upward pressure 
at the beginning of the up stroke is not great enough to 
lift the reciprocating parts off the crank-pin, and thus cause 
knock, but merely relieves the pressures on the crank-pin, 
etc. Between ordinates 15 and 16 the buffer pressure on 
the top of the high-pressure piston is equal to the steam 
pressure below, and at the same time the cut-off takes place 
in both cylinders, the result being that the difference of 
pressure on both sides of each piston increases very rapidly, 
and the curve shoots up till the end of the stroke. If, now, 
the inertia curve and the curve of resultant steam pressure 
on both pistons be combined, a curve showing the net effect 
on the crank-pin is obtained. This curve rises towards the 
end of the down stroke at 800 revolutions, but at 567 revo- 
lutions the curve is almost perfect, keeping nearly horizontal 
during the down stroke, almost relieving the bearings 
during ‘9 of the up stroke, and suddenly rising at the end 
80 as to have a useful pressure to begin the down stroke. 
Unlike other engines which rely on steam cushioning, this 
engine is single-acting from no load up to full load, for as 
the steam pressures fall under the high-pressure piston, the 
buffer pressures remaining constant 8 more effective, 
and at no load take up all the cushioning. Governing is 
effected by an inner rotating sleeve in the high-pressure 
valve, throttling the steam immediately on ite entry into 
the cylinder. As there is no valve chest or receiver beyond 
the control of the throttle valve, the governing is very 
s»nsitive. 

I arranged with Prof. Barr, of Glasgow University, to 
test the engine. Unfortunately, he was ill with influenza 
at the time, so I determined to test it myself, all data 
being taken by independent observers. We had a con- 
denser at atmospheric pressure, and all steam was weighed 
by means of a pair of beam scales. The brake was an 
ordinary rope brake, but in order to prevent it getting too 
hot, water was kept running on it. Indicator cards were 
taken by a McInnes indicator, and no allowance was made 
for the fact that the cylinders were not lagged, and that 
the high-pressure valve was leaking more than 50lb. 
per hour with engine standing. Of course, this was 
not all loss, but was an uneconomical way of using 
the steam. On account of the excessively small fly- 
wheel, we were unable to get the full power out of it, 
so I am compelled to take the mean pressure referred 
to the low-pressure piston, and compare the results with 
Willans at the same mean pressure. The result was that 
at 52:5lb. mean pressure 21:9]b. of steam were used, and 
Willans at 331b. (slightly more economical) used 82:8lb., 
or a difference of olb. in favour of this engine. This same 
EY of Willans at full power—+.¢., 46lb. mean pressure 
and 158:5 boiler pressure—used only 19:191b. per indicated 
horse-power. Had we been able to get full power from 
this engine, the steam consumption might reasonably be 
expected not to exceed 18:5lb. per indicated horze-powor 
non-condensing, and at 150lb. pressure. The mechanical 
efficiency was very high, being 92 per cent. party dae to 
special pains which were taken to secure good lubrication, 
to the use of almost frictionless packinge, and to the 
favourable conditions of bearing pressure on the up stroke. 
Unfortunately, a crack developod under the flange of the 
noi! herd cylinder, which prevented any further trials 
until a new cylinder could be made, when we hope to 

obtain the full power results. 


1HE PHILOSOPHY OF DYNAMO DESIGN. 
(Specially contributed. ) 
INTRODUCTORY. 


The title adopted for tbese notes bas becn suggested by 
Prof. Tilden’s Chemical Philosophy,” a work which deals 
not so much with the actual reactions which occur, but 
rather with the principles underlying all chemical work, 
and which must be fulfilled in every s iccessful experiment, 
So, in the present instance, the writer has no intention of 
adding to the numerous works which treat of the actual 
designing of dynamo-electricmachinery, but, confining himself 
to the case of continuous-current machines, his intention is 


to lay more fully before the student some of the various 
points which must be constantly borne in mind by the 
successful designer. 

The ground to be covered will therefore not include 
the actual dimensions required of armature, conductors, 
magnets, commutator, or shaft, as these are essentially only 
detaile, not principles. In all branches of scientific work 
the main or first principles upon which the particular branch 
under consideration rests will be generally found to be not 
only few in number, but also very easily to be understood, 
although the true reason of why a principle existe—such 
as, for instance, why a current should flow through a wire 
cutting lines of force may be so hidden as to have been 
beyond solving up to the present: so in dealing with 
dynamo design the main principles are three in number 
only, and are as follows: 

The first, due to Oersted, the Danish philosopher, and 
discovered in 1819, is that the passage of an electric current 
along a wire creates an external magnetic field. From this 
discovery has been derived the additional discoveries that 
if a wire be wound in the form of a helix or solenoid, this 
solenoid will behave like a magnet, and that if the wire be 
wound round a core of soft iron or steel, the strength of 
the magnet will be enormously increased. The north and 
south poles of this solenoid will depend upon whether the 
coil is wound right-handedly or left-handedly, and according 
to which end of the coil the current enters. A simple 
method of determining which is the north pole is that 
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shown in Fig. 1. Place your hand on the coil with tbe 
thumb at right angles to the palm, and with the fingers 
pointing in the direction of the flow of the current through 
the coil; then the thumb will point towards the north pole. 
This great principle is the foundation of all electro- 
maguetism, and is of the utmost importance for a right 
understanding of many of the complex problems which 
aries in the course of dynamo d ; 

The second principle, due to Faraday and discovered in 
1831, is often stated to be that if lines of magnetic force 
be cat by a closed coil or wire, a current will be generated 
in that coil. These lines may be cut either by moving the 
coil across the lines or moving the lines across a stationary 
coil. Vast as is the importance of the above principle 
in dynamo design—and it is on this principle that all 
modern machines are built—yet in the study of the 
philosophy of dynamo design the result which he derived 
from his first experiment is of cqual value. From this 
experiment he found that a current is induced in a coil of 
wire if currents be started or stopped in neighbouring 
coils. The importance of this will be seen later when 
treating of the self-Induction of the armature and its effect 
upon commutation. From this it was an easy step to the 
proof that a current is induced in a coil cutting lines of 
force, and that the value of the E.M F. of this current will 
lepend upon the number of lines cut in unit time. Tho 
assertion that the value of Faraday's first experiment is of 
cqual importance to the latter part of this second great 
principle in the study of the philosophy of dynamo design 
must be taken in the spirit in which it is made—namely, 
that since all present-day machines are built upon this 
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rinciple of generating an E.M.F. by moans of cutting 
ines of force, this principle (derived from his subsequent 
experiments) has become almost an axiom, and is so well 
kuown to every electrician as to almost entirely overpower 
the first experiment from which it was derived, so that 
this first experiment is not only lost sight of, but the 
relation of the two is constantly forgotten, and when the 
study of armature reactions is commenced the relationship 
of the two has to be relearned, and is often considered by 
many as a new property, and the connection between the 
two parts of the one principle is only acquired laboriously 
and with difficulty. en a wire cuts línes of force so as 
to induce a current, the direction of the flow of the current 
may be easily found by holding the right hand as in 
Fig. 2, with the thumb and first two fingers all at right 
angles to each other. Then, if the thuMb is pointed in 
the direction of the Motion, and the FORE-finger in the 
direction of the lines of FORCE, the seCond finger will give 
the direction of the Current. 

The third principle is that the current which flows 
through a wire varies directly as the E.M.F. and inversely 
as the resistance. The importance of this principle, 
commonly known as Ohm’s law, from its discoverer, cannot 
be overestimated, and, as will be seen from the section on 
commutation, ite due appreciation, especially when the 
resistance is very low, is of the utmost value. This law is 


very often written C = * but the student should also 


know it equally as well as E- O R and as R = C 


MOTION 
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FORCE 


Cr 
“ 
DIRECTION 


OF CURRENT 
Fio. 2. 


The above are tbe three fundamental principles, without 
a knowledge of which a discussion of the behaviour of a 
dynamo would be useless. There are, however, some 
secondary principles, which, while not of the same great 
importance, bave such a value that the designer should con- 
stant] asi pipe in mind. us first of these is the fact 
that the pole of & magnet will induce opposite polarity in 
the end of a piece of iron or steel held nee it, to 
which is akin the fact that like polarities in magnets repel 
and opposite polaritiesattract each other. Another secondary 
principle is that known as Lenz's law, and is to the effect 
that the action of self-induction is such as to oppose the 
starting of any current along a wire and to maintain a 
current which is stopping. This action is very similar to 
that of inertia in mechanical work, where, for instance, the 
mass of a flywheel has a tendency to opposo the wheel being 
set in motion. The wheel, however, once revolving, the 
momentum of it will oppose the stopping, even to tbe 
extent of causing it to make many revolutions even after 
the motive force has beon removed. Although the effect is 
exactly similar, it must be very clearly borno in mind 
that the cause is distinctly different. he dimensions of 
inertia are M L T-!, while the dimensions of current are 


Mł LI Ti. Prof. Tait, in his “Properties of Matter," 
defines inertia as “ passivity or dogged perseverance,” and 
adda, matter is, as it were, the plaything of force, sub- 
mitting to any change of state that may be imposed on it, 
but rigorously persevering in the state in which it is left 
until force again acts on it.” The tendency of self-induc- 
tion to oppose a starting current and maintain a stopping 
current is of a different nature, and the distinction is of 
great importance. From our first primary principle we 
earn that the passage of a current along a wire creates an 
external magnetic field, and the lines of this field cut the 
wire while the field is being formed; from our second 
primary principle, we learn that when a wire cuts lines of 


force, a current is generated or induced in the wire. Now, 
the current induced by the wire cutting the lines of force 
dae to its own external field is in the opposite direction to 
a atarting current, and so prevents its instantaneously 
attaining its full value, while the current indaced by the 
collapsing lines of force of the external field when a current 
is broken is in the same direction as the original current, 
and so tends to maintain the current for an appreciable 
length of time. The effects of this action will have to be 
be dealt with more fally when dealing with the question of 
commutation. 

Another point which must be always kept in sight, is 
that if the current has two or more parallel paths along 
which it can flow, it will flow along each of these paths in 
inverse proportion to their resistance. This is evident from 
Ohm’s law, for if we have an E.M.F. equal to E, and three 
paths whose resistances are respectively R, R', R“, the 
currents which will flow along these various paths are 


, E ; „ E : , E 7 
R C R“ C R”? 
’ Hn „ E E E 
and C=C +C +C ^E + Ret pe 
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The writer makes no apology for dwelling thus fully 
upon these first principles and elementary laws ; he is quite 
aware that they form the groundwork of the theoretical 
and practical training of every electrician; but while 
admitting that almost every electrician could repeat the 
various laws, etc., and even demonstrate their truth in 
practice, yet when it comes to & complex problem, such as 
the solution of a peculiarity in the behaviour of a given 
machine, he has too often found that all laws and all 
principles are thrown to the winds. Suppose, for example, 
a machine sparks badly with its normal load, owing to 
faulty design ; how often in place of going over the design 
atep by step, and reasoning the matter out from first 
principles, is the procedure one of “we will try this: it 
cured such-and-such a machine "1—a machine which probably 
was designed to work under vastly different conditions. And 
when this haphazard guess chances to remedy the evil, the 
designer considers himself a heaven-sent electrician ; when 
it fails, an equally well-thought-out alteration is suggested, 
and so on, until finally the machine is thrown on the scrap 
heap, or an expert who does not despise first principles is 
called in, and by quiet reasoning finds the error which has 
been made. | i 

A dynamo may be designed in three ways. The first is 
by the method of pure guess work ; magnets of a certain 
size are taken and such a quantity of wiro is wound on 
them as may be thought advisable. The same method is 
adopted with the armature. A machine so desigued may 
run well; certainly it deserves not to. By this system, after 
one or two failures, a saleable dynamo will be arrived at, 
although the actual speed and the desired apeed will often 
be very divergent, and its general behaviour will more 
often than not leave much to be desired. The second 
mothod is to copy as nearly as possible the designs of 
some first-class efficient machines, and then so long as the 
machines havo to work under the same conditions the 
results will be satisfactory, but the further apart these 
conditions are the less happy will be the results. The 
third and correct method is to design the machine by the 
light of past expericnco, not only experience in dynamos 
of practically the same output, but to utilise as far as 
possible details and information and experience gained 
from all sizes and clarse: of machines; for experience and 
the knowledge gained from previous work is half the 
hattle, and then to apply the primary principles and laws 
to the design and see that all are in accordance with them. 
The student must remember that while the first principles 
are facte, deductions made from them without warranty 
of practice are theories, and that one ounce of practice is 
worth a pound of theory; and hence when in making 
a design a deduction is made and a certain result is antici- 
pated, care should be taken to note in the finished dynamo 
if this deduction is borne out in practice, and sọ can he 
utilised in future as experience, 
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We will now assume that our dynamo is designed and 
built, and see how our first principles and the deductions 


therefrom should be applied to it. 
(To be continued. ) 


THE EDISON AND SWAN COMPANY'S CATALOGUE. 


We have received from the Edison and Swan United Electric 
Light Company, Limited, a copy of the new catalogue which 
they are now issuing. The catalogue is very much larger than 
any of the company's previous lists, and contains information 
concerning almost every electrical fitting and accessory that is 
The catalogue commences with a description of the 
action of an electric bell and diagrams of electric bell circuits 


made. 


for various purposes, such as burglar alarms, station signalling, 


eto. These descriptions naturally lead up to the bells supplied 
The 


by the company, of which there are a large number. 


ordinary quality bells listed range in price from 2s. each to 


EE ICI — — ae 


Fie. 1. 


7s., these latter having conical - shaped gongs. There are 
also medium and best qualities made, these latter being very 
expensive. Special bells, wound for long-distance operation, 
are also sold. There are also supplied chime belle, ship’s bells, 
circular bells, damp-proof iron bells, etc. A novelty in this 
direction consists of a metal-frame electric buzzer. This is a 
very small arrangement of similar construction to an electric 
bell, which does not give a sharp ring (which is in some cases 
considered objectionable), but makes a buzzing sound. Other 
bells are supplied which are in shape similar to the ordinary 
handbell, and of these the Bow bell, which we illustrate in 
Fig. 1, is noticeable for its neat appearance. The price of a Sin. 
bell of this kind is only 6s. The patent watertight bells which 
the firm manufacture are also well worth a notice, the internal 
arrangement of these being kept entirely free from dust or damp. 
Electrical indicators naturally come next in the list, there being 
a large variety of these, including semaphore indicators. Small 
complete bell sets are then listed, following which come electric 
bell-pushes and bell-pulls in seemingly endless variety, there 
being no less than 38 pages of the catalogue devoted to these. 


Fia 3. 


The prices range from the low price of 6d. upwards. It is 
useless to describe the commoner forms of wood, china, and 
brass pushes, which are so well known, but of these the com- 
pany manufacture many different kinds. Some of their table 

ushes and paper-weights are rather artistic, and that shown in 
F . 2 should be rather popular just now, when Britons gene- 


rally think so much of the British lion. Fig. 5 shows a very 


neat little push, which is shown full size, and which will fit 


into a Zin. hole, and is provided with spring clips to keep it in 
place. F 


ire-alarms, Leclanché cells, and batteries, of all kinds 
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. are then dealt with, and also galvanometers, current detectors, 
binding screws, tools, etc. Lightning conductors and an auto- 
matic speaking-tube complete this valuable list of electrical 
fittings. 


EDINBURGH ELECTRICITY ACCOUNTS. 


The accounts of the Edinburgh electric lighting station 
for 1899-1900 have just come to hand, from which it 
appears that the total amount expended on capital account 
to date has been £595,655. 88. 1d. We give herewith the 
revenue account, abstract of general balance-sheet, and 
statement of electricity generated, sold, ete. : 


REVENUE ACCOUNT. 


Dr, Generation of Eon: £ s. d. 
Coal and other fuel. =- £12071 1 1 
Oil, waste, water, stores, et ~ 1,121 4 2 
Salaries of engineers 997 11 10 
Wages ab station . o m 620 4 8 
Repairs and maintenance—Buildings 57 18 10 
Machinery and plant .................. 569 17 2 
Instrumente eren 14 
19,441 12 6 
Distribution of Electricity. 
Salaries of engineers x 165 0 
bail aae y T 887 0 3 
Repairs, etc., of mains and cables ... 806 7 10 
Repairs and maintenance of meters.. 197 3 10 
—————— 20065 11 11 
Public Lampe. 
Wage 2 e 2,234 19 6 
Pd ons rots FF i 0 s " 
c reste SEX AR Vena APE i 
pet — 4,122 18 5 
Rente, Rates, and Taxes. 
Rur ſrhͥͤk̃̃ - eb Vra E Coe bt ei 46 4 6 
Feu-daties of station cesses 110 4 0 
Rates and taxes and ineurance......... 2,994 11 
3,149 19 41 
Expenses of Management. 
Special expenses—salaries of engi. 
neeres . . e 3 425 18 4 
General establishment charges. 1,039 15 4 
eens ern printing... ssesses. : 195 5 H 
roportion of management expenses 
äi T x: — —— 8,040 8 3 
Miscellaneous expenses re re 376 8 10 
32,686 19 10 
Carried to net revenue account.. . . 90972 9 2 
£63,659 9 0 
Cr. 
Sale of current per meter—Private lighting at E k. d. 
84d. per unit, less disoounts . .. . . ee . 49,022 12 8 
Motor power at 14d. per uni... . . 23,608 3 0 
52, 630 15 8 
Are lamps: public lighting, £10,371. 168. 4d. ; 
private lighting, 28... . . . . ses 10,399 16 4 
Meter rents . S . . . . . Š 44 1 8 
Rents of properties in Torphichen-street ............... 4 2 8 
Miscellaneous receipts ........... . . eme 310 12 8 
£63,659 9 0 
BALANCR-Suxxr. 
Liabilities. £ s.d. 
Bank balancnde 2 retener eee t e eene 13,920 18 6 
Sundry creditors for outstanding acoounts ... 106 6 3 
Depoeits by consumers... . ———À 35 10 O 
Reserve fund ...... N E 14 595 11 6 
Net revenue account balance . . 3674 9 4 
Surplus . 4 . . t . 45,027 1 1 
£77,959 16 8 
Assets. £ s.d. 
Balance at debit of capital account ....................- 45027 1 1 
Sundry debtors for sale of current per meter ..... ... 15,176 12 3 
Stores on hand. . emm e. 2 BGL 11 10 
Reserve fund investment. . . . 14 595 11 6 
£77,359 16 8 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETO. 
Quantity generated in B. T. units . . . . . e.» 6,273,397 
Private lighting. q 3.780.343 
Qaantibies sold 4 Motor power .......... ... 579 612 5,651,728 
Arc lampfe . - 1,191,773 
Qaantity used in station IP'Uꝗ0rt! 339,903 
Quantity unaccounted for ....... — —— HT 3381, 766 


—— TÉ 


Callender’s Cable Co. — The directors of this company announce 
an interim dividend at the rate of 10 per cent. per annum. 
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years of the century. 


THE INSTITUTION. 


Was it not Froude who first pointed out the great 
difficulty of obtaining historic accuracy? If our 
memory serves correctly, Froude pointed out that 
seldom or never did a listener hear & similar account 
of an incident which the various individuals who 
described it witnessed. The difficulty which exists 
in obtaining an absolutely correct account of what 
happens to-day is enormously intensified when the 
description is of an incident which occurred a 
hundred or a thousand years ago. When one 
comes to think over these difficulties in getting 
accurate information, it becomes doubtful how far 
any historic incident has been truly and faithfully 
described. Still, when the narrator of a historic 
incident is a witness thereof, or has had access to 
living witnesses, the probability as to the truthfulness 
of his statement is greater than it would be if the 
narrator was writing or speaking in after years. 
Having these views of Froude before us, and apply- 
ing them to electrical matters, it would seem to be 
wise in the concluding year of the century that, 
as far as possible, the true history of the various 
developments of electrical applications should be 
authoritatively recorded. It seems to us that the 
institution, above all others, upon which this work 
should devolve is that of the Electrical Engineers. 
Many of its members have either been largely 
concerned in the development of applied elec- 
tricity, or have been closely connected with 
those who have been so concerned. We would 
suggest, then, that the Institution, perhaps, in 
addition to its ordinary work, collect and publish 
a series of monographs upon the various applications 
of electricity, which should, as far as possible, 
crystallise the history of these applications. It may 
be, as Mr. Fahie has shown in his researches, that 
too much prominence has been given to certain 
individuals, and insufficient attention has been 
paid to the work of others, and such things 
being discussed now could more easily and 
more faithfully be made straight than if left to 
future historians. During the last year or so the 
Institution has been exceedingly active. It has, so 
to speak, thrown out its arms and embraced the 
provinces, bringing within its fold the whole of the 
electrical talent of the kingdom. Would it not be 
possible to further increase this activity, and appoint 
a small committee to deal with each special branch 
of electric engineenng, to bring together materials 
for & series of monographs which should be complete 
and, as far as human action is concerned, authentic. 
It has always been said that scientific men are 
Seekers after truth, and yet it is well known that 
the true history of applied science is very difficult to 
obtain. The ordinary man, if asked the position of 
Stephenson in the development of the locomotive, 
would probably answer that it was he, and no one 
else, to whom the world is indebted for a great step 
in its progress. Others would say that Stephenson 
would not have been able to do what he did had he 
lacked the work of others to assist. Coming back to 
electrica! matters, practically the whole development 
of applied electricity has been during the last seventy 
What Faraday commenced 
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others have carried on, till the end of the century 
shows an enormous development in all electrical 
matters. We have made this suggestion for what it 
is worth, and must leave the Institution to consider 
the matter. While, however, on the subject of the 
Institution, might we venture upon one complaint ? 
Its meetings during the session are held for the pur- 
pose of discussing questions of interest to the profes- 
sion. To many the mere question whether the meeting 
lasts half an hour longer or half an hour shorter is 
of no importance, but, on the other hand, we think 
there should be a rigid adherence to the unwritten 
rule which ends the meeting at a particular time. 
We have referred to this point before and pointed 
out that comparatively few members live within 
walking distance of the place of meeting, most being 
dependent upon trains for getting bome. Many of 
the members, again, are engaged in business, 
and, though it may be a singular trait in the 
character of an Englishman, like to keep fairly 
regular hours. If, however, the time of concluding 
the discussion 18 an unknown quantity, and happens 
to be exceptionally late, many who would have 
foregathered together and had a friendly chat are 
unable to do so; for although the ostensible reason 
for meeting together may be to hear and formally 
to discuss the paper, there is no doubt that what is 
of almost equal importance is the informal talk 
which happens before and after the conclusion of 
the meeting. Generally this informal discussion 
must be after the meeting, hence the greater 
necessity of not making the meeting too long. 
This, then, is the second question that we put 
forward for consideration. The decision on both 
matters must be left to the Institution, though the 
latter lies very much in the hands of the President. 


CORRESPONDENCE. 


One man's word is no man's word, 
Justice needs that both be heard." 


THE PATH OF THE SUN. 


Sir,—I see a review of my work, The Path of the 
Sun," in your issue of Sept. 28 by Mr. Edwin Edser, but 
as it strikes me, it is more an attempt to exhibit the 
superior knowledge of Mr. Edser than a review. 

o follow his elementary instructions on points undis- 
uted is needlese, and I will confine myself to what he 
escribes as my fallacies. For example, he remarks that 

“it is concluded i. e., by me] that the revolution of the 
nodes of the sun produces a conical motion (of the earth's 
axis) of 47deg. an axis perpendicular to the ecliptic.” 
Now, as it is admitted on all hands that the conical motion 
of 47deg. does take place, where is the fallacy ? It must 
be in my statement that this is produced by the revolution 
of the nodes of the sun; but if that be the fallacy, Mr. 
Edser presents no argument to prove it so, and I have 
only Mr. Edser's authority for it, the value of which I am 
unable to estimate, but he seems to think it sufficient. It 
is impossible, however, to reply to an oracular assertion. 

" But," he says, “another fallacy lies behind. We are 
first told that the revolution of the nodes of the sun carry 
the earth's axis round once in every revolution, and tben 
that the revolution of the sun itself does the same thing.” 
Well, the revolution of the nodes of the sun and the 
revolution of the sun itself are equivalent phrases, the 
former being produced by the latter, and there need 
be no misunderstanding on the point. 

While the earth is making its annual journey round the 
sun, the sun has moved on a certain distance in its orbit, 


with the result that the sidereal position of both orbs is 
altered and the place of the crossing of the sun over the 
equator has moved on with the sun—that is, the nodes have 
sidereally shifted. That is a description of what actually 
happens, without regard to any theory, and the geometry 
of the statement it is impossible to dispute. Now, whether 
I describe tbe movement of the earth's axis to be produced 
by the revolution of the nodes or by the revolution of the 
sun, no one who understands the actual movements of the 
two bodies can misunderstand either statement, as both 
have the same meaning. 

Just a word or two as to Newton's explanation of preces- 
sion. I have historically proved precession to have been 
nothing more than a conjecture of Hipparchus, Newton 
adopted this conjecture as true, neither he nor anyone else 
being able to give any other explanation ; and Newton in 
his turn conjectured that the conic movement of the earth's 
axis was produced by the action of the sun and moon u 
the protuberance at the earth's equator. He then proceeded 
to calcalate the proportional influence of each in producing 
this movement. That is all he did; and there is nothing 
whatever existing in the nature of proof but that calcula- 
tion. Now, my contention is that a calculation cannot 
prove the nature of a movement. Mathematicaly you 
may pore the velocity, size, force, mass, or weight of a 
celestial body, but to po anything relating to a quality, 
condition, or attribate by figures is impossible. 

To settle the matter, let Mr. Edser take Newton's figures 
and show how they prove that the motion of the earth's 
axis is that of a spinning top, instead of a glidin motion 
round the circle of the sun, as I state it to be. he do, 
I will grant him the palm of superiority.— Yours, etc., 

WM. SANDEMAN. 

Hollin Bank, Oswaldtwistle, Lancs., Oct. 8, 1900. 


ELECTROMAGNETIC INDUCTION. 


SIR, —As, after bis letter in your issue of the 12th inst., 
silence on my part would evidently be misinterpreted by 
Mr. Dunton to his own advantage, I trust that you will 
excuse me for once more trespassing on your space. 

I should be considerably annoyed to think that I had 
failed to convince Mr. Danton of the goin nenes of the 
mare's nest which he has found, bat, judging from his last 
letter, he is apparently still wriggling under his original 
delusion. His attempt to put the “electrical engineer's 
bible” in the scales to bring the balance down in his 
favour, only omphasises more clearly his persistent inability 
to grasp the difference between defining the behaviour of a 
closed circuit moving entirely in an uniform magnetic field 
and a closed circuit moving only partially in a magnetic 
field. The behaviour of the former is dealt with by Dr. 
hives we in the paragraph quoted by Mr. Danton, and 
the behaviour of the latter is dealt with by Messrs. Slingo 
and Brooker in the paragraph also quoted by Mr. Danton. 
Both paragraphs are perfectly correct. 

Quoting from p. 27 of the fourth edition (I do not 
pt a fifth) of Dynamo-Electric Machinery," Dr. 

hompeon, in dealing with the former case, says: It is, 
however, necessary that the moving conductor should, in 
its motion, so cut the magnetic lines as to alter the number 
of lines of force that pass through the circuit of which 
the moving conductor forms a part. If a 5 
circuit—a wire ring or single coil, for example —be mov 
along in a uniform magnetic field, as indicated in Fig. 14, 
so that as | the same lines pass through it, no current will 
be generated.” Bat this is only another and far simpler 
way of stating that it is impossible to so move a closed 
conducting circuit in an uniform magnetic field, that the 
algebraical sum of the E.M.F. impressed thereby on the 
component parts of the circuit is not zero unless the 
number of “lines” passing through it is increased or 
decreased. The impressed E M.F. must essentially be 
produced b7 the conductor itself cutting through the lines, 
whatever the shape of the conductor may be, and the fact 
that current can only be induced in a closed circuit, 
moving entirely in an uniform magnetic field, b g 
the number of lines passing through it, only follows in 
a secondary manner from a property common to all closed 
circulte—viz., that the algebraical sums of both the vertical 
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and horizontal components of such circuits are zero. Iu 
the atatement of Messrs. Slingo and Brooker condemned 
by Mr. Danton, this property does not apply, however, as 
it deals with the E.M F. impressed on a conductor (not a 
closed circuit) moving in a magnetic field, and the current 
which resulte when the ends of that conductor are con- 
nected together outside the field. 

If, however, Messrs. Slingo and Brooker's statement is 
wrong, then the following statement on p. 26 of “ Dynamo- 
Electric Michinery" is also wrong: Now, Faraday's 
principle is nothing more nor less than thie, that by 
moving a wire near a magnet, across a space in which there 
are maguetic lines, the motion of the wire, as it cuts across 
those magnetic lines, seis up magnetic whirls round the 
moving wire, or, in other language, generates a so-called 
current of electricity in that wire.” Personally, I fail to 
see anything wrong with this latter statement, and yet I 
venture to think that Mr. Dunton, by his own methods of 
reasoning, could bave made out a far better case of 
"slipshod language from this statement than from the 
one which he chose. I am, of course, aware that the 
quotation of slipsbod' statement from one authority is 
no justification of a parallel statement from another, but 
since Faraday and Dr. Thompson are the prominent 
authorities whom Mr. Danton has brought forward to 
pull him out of the pit into which he has fallen, this 
method should carry some weight with him. 

I freely admit that I have “not the ability to perceive 
the glaring contradiction" which Mr. Dunton mentions, 
but sincerely trust that I am not, as he suggests, alone 
amorg your readers in this respect. 

In conclusion, I must apologise for having written at 
such length on a subject which must have lost its interest 
long since.— Yours, etc., F. JOHNSTON. 


THE FOUNDATION STONE LAYING OF THE 
HACKNEY ELECTRICITY AND REFUSE DES- 
TRUCTOR WORKS. 


The ceremony of laying the foundation stone of the 
Hackney electricity and refuse dust destructor works, per- 
formed by Alderman W. H. Dickinson, D. L, chairman of the 
London County Council, yesterday (Thursday) afternoon, 
was attended by a large gathering of guests invited by the 
Vestry of the parish of St. John-at-Hackney. The event 
marks the commencement of another important link in 
the chain of what may be termed borough electricity 
supply stations which surrounds smaller London. Shore- 
ditch, Islington, and Poplar, all immediate neighbours 
of Hackney, have already inaugurated supplies—Poplar, 
indeed, quite recently—but although later to make a 
definite move, Hackney certainly does not intend to be 
ousted so far as the initial boldness of ita undertaking is 
concerned. It is proposed to expend close on £250,000 
upon the joint schemes as an initial instalment, of which 
sum about £225,000 will be absorbed by the electrical 
portion. 

The site of the new worke is in Millfields-road, Lower 
Clapton, N.E, and the proceedings yesterday afternoon 
were presided over by Mr. GEORGE OGAN, chairman of the 
Electric Lighting Committee, who, after a prayer bad been 
offered up by the Hon. and Rev. 
rector of Hackney, for the snccess of the undertaking, 
said that in starting this electrical undertaking they 
had taken a step in their municipal history. The 
trader who refused to keep his establishment well lighted 
and fitted went to the wall, while the trader who kept his 
store in good order got on well. It was the same in muni- 
cipal life, and the parish which did not provide a good 
system of lighting for its inhabitants soon lost numbers of 
them, who went where they were better looked after. In 
consequence, the Vestry had taken the matter in hand, and 
had determined to have a light worthy the parish, and for 
this reason they had given the matter into the hands of 
Mr. R. Hammond, who was one standing very high in his 
profession. 

The CHAIRMAN then called upon Mr. Robert Hammond, 


A. G. Lawley, MA ,. 


M.LC.E. (consulting engineer to the Vestry), to briefly 
describe the works, in responding to which request 

Mr. HAMMOND said, after reading the programme, he had 
wondered if the chairman would have had the boldness to 
ask him to speak. This was in consequence of a report 
in one of the papers to be placed under the stone, in 
which it was stated that the most foolish thing the 
Lighting Committee had done had been to appoint an 
engineer. However, in spite of all temptatione, they 
had called upon an engineer, and he would speak 
a few words with reference to the undertaking. 
He would first ray tbe works were devoted to two 
purposes, one being the destruction of all the refuse in the 
borough of Hackney, and the other was the production of 
electricity. They were going to sond the current through 
100 miles of cables, and the pressure would be ready for 
the use of those who cared to use it in some 50 miles 
of streets. The pressure was going to be sent out 
by some 5,000 h. p., and it would try very hard to 
come home again. This could only be done through 
the little lamp filaments, which incidentally it would 
heat white hot, and thus light their lamps. In the 
case of motors for factories, it would be forced to drive 
them. They hoped when the undertaking was in working 
order it would not cost the borough a penny. In the other 
part of the undertaking they were going to dispose of the 
refuse of Hackney in the only way in which it should be 
disposed of—namely, by burning it. 

Alderman DICKINSON was then presented with a trowel 
and mallet by the architecte, Messrs. Gordon and Gunton, 
and, after declaring the stone to be well and truly laid, 
said it was a pleasure to him to take part in such a 
function. He had just laid the foundation stone, and he 
hoped it would be the beginning of a great undertaking. 
It would be, he was sure, the end of a great con- 
troversy. They had buried under the stone a number 
of papers, and he thought he might also say they 
had buried the dissensions and disagreements on the 
subject of electricity which had taken place in the 
Vestry. Hethen referred to the history of the electric 
light undertaking in Hackney. As long ago as 1893 the 
Vestry had obtained the order which empowered them to 
supply Hackney with electric lighting, and after certain 
delays a committee was appointed in 1895 for the purpose 
of carrying the order into effect, In 1897 some difference 
arose as to how it should be carried out, and the com- 
mittee came to the conclusion that the powers should 
be handed over to some private company who undertook 
to supply at a cheap rate, but at the same time 
taking all the profits. The people of Hackney, however, 
by a Vestry election prevented the arrangement being 
carried out. A resolution was then passed to the effect that 
the order was the property of the ratepayers, and that the 
Vestry should use the same for the benefit of the ratepayers, 
and the Vestry refused to sell the order to any company. 
This was the right course to pursue, and no one should 
doubt its expediency. They had the advantage of con- 
sulting one of the most able all-round electrical engineers 
(Mr. R. Hammond) in regard to this question, and he was 
not only able to advise them as to the practical methods 
of generating the electricity, but as to the way in which to 
make the undertaking pay. His report was a remarkable 
monument of arguments for the carrying out of electrical 
supply by public bodies. He showed in that report the 
example of Leeds, in which, by a majority of one, the 
committee came to the same conclusion as that of the 
Hackney Vestry and sold the order to a company. This 
company for four years made very large profits, and the 
Corporation then bought it out at a very high price. Five 
years ago there were only two bodies in London carrying 
out their own electric supply. Now there were 12, and 
before long 19 would be supplying, or about to supply, 
electrical energy. The local authorities had become con- 
vinced that it was wiser for them to carry out the works 
than to put it in the hands of companies. Of the two 
undertakings in London from whichresults could be obtained 
for any length of time—Hampstead and St. Pancras—both 
were making the works pay, The cost of the new works 
was to be some £250,000, of which £925,000 was for the 
electrical works and the remainder for the refuse destructors. 
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The price to be paid for the erergy was very low, in fact, 
the lowest in London—namely, 4d. per unit for private 
lighting, 3d. per unit for public lighting, and 2d. per unit 
for power supply. These charges would allow the light to 
compete with the gas company’s charges. It was expected 
that they should realise a profit of £1,000 in the first year, 
this gradually increasing up to £14,000 in the fourth 
year. It depended, however, entirely on whether the 
(Me peres supported the Vestry in the matter. He 
would recommend them, when the electric light was 
available, to shut off the gas from the premises and get 
the Vestry to put them in a free installation of electric 
light by a free-wiring arrangement. He trusted the 
electrical enterprise in Hackney, like the stone, was 
“ well and truly laid“ as a municipal enterprise. 

Mr. T. Hoscoop then proposed a vote of thanks to 
Alderman Dickinson, which was seconded by Mr. W. L. 
BEURLE, supported by Mr. SwiTH, L O.C, and adopted 
unanimously. 

Alderman DICKINSON then acknowledged the vote of 
thanks. 

Other speakers followed. 


The following notes on the undertaking, prepared by 
Mr. Robert Hammond, the consulting electrical engineer, 
were appended to the order of proceedings presented to 
each guest : 

The buildings are being erected by Mr. John Green- 
wood, from the designs of Mesers. Gordon and Gunton, 
FRLBA, Finsbury House, Blomfield-street, London, 
E.C. They are situated upon a site of about five 
acres in Millfields-road, Hackney, and adjoining the 

rounds belonging to the London County Council. 

he site allows for ample means of extension, and has 
the advantage of a frontage to the Lea River Canal, which 
will give economical facilities for the supply of fuel and 
the shipment of the clinker material. Tbe engine-house 
will be 130ft. by 50ft., and is designed in bays with 
arcading, the walla being lined with an ivory-white glazed 
brick dado and surbase. In connection with this engine- 
house there are switch-rooms, cable-rooms, engineers’ offices, 
lavatories, workshops, and stores, also an extensive base- 
ment for the engine-beds and cable arrangements. The 
upper floors of the building contain an accumulator-room, 
143ft. by 30ft., with covered platform and trap-doors to 
loading space below, together with workmen's and foremen's 
quarters, baths, lavatories, w.c.’s, and kit bins. 

The buildings will form a very handsome block in brick- 
work, with red and malm brick facings and stone dressings. 
The roofs will have steel principals with boarded covering, 
also felting and blue slates. There is an ample provision 
of skylights, which will be glazed with patent glazing. 
The cbimney shaft in connection with these works has an 
internal diameter of 10[t., and will be carried up to a height 
of 200ft. with firebrick linings and the necessary lightning 
conductors, and has been specially designed in regard to 
Appearance and as an ornament to the neighbourhood. 
The buildings have been designed to afford sufficient space 
to accommodate 6,000 b. p. in boilers, engines, dynamos, 
and switch gear. Sufficient land has, however, been acquired 
to permit of a further 6,000 b. p. being added by an 
extension of the present buildings. 

In the first instance it is not proposed to erect plant of 
more than 3,000 h. p., this, with the accumulators, being 
sufficient to supply current for about 50,000 8-c.p. lamps 
alight at once, after allowing for a sufficient reserve. There 
will be six boilers of the Babcock and Wilcox water-tube 
pattern, three being fired by the refuse destructor gases, 
and three being placed in the permanent boiler-house. The 
ordinary working pressure will be 180lb per square inch, 
but tbe refuse-fired boilers will bo capable of working up 
to 250lb. per square inch to counterbalance any irregularities 
in the firing. 

The engines are of the triple-expansion type, and are 
designed for a working preasureof1751b. per square inch. Each 
engine is arranged to drive two dynamos direct without 
intermediate gearing, and a common condenser and cooling 
apparatus is provided for each pair of engines. One pair 
of engines are being built by Messrs. Belliss and Morcom, 


Limited, of Birmingham, and one pair by Messrs. Willans 
and Robinson, Limited, of Rugby, the dynamos being 
supplied by Messrs. J. H. Holmes and Co., of Newcastle- 
on-Tyne. 

A battery of accumulators, having a capacity of 2,800 
ampere-hours, has been ordered from the Tudor Accumu- 
lator Company, Limited, of London, the primary object of 
the battery being, as far as possible, to store for future use 
the energy developed in the refuse destructor at times when 
it would otherwise be wasted. : 

Tbe working pressure on the distributing mains in 
Hackney has been fixed at 480 volts across the outer con- 
ductors of a three-wire system, so that the actual pressure 
of supply for ordinary purposes will be 240 volts. With 
& view to utilising the power derived from the refuse 
destructor to the utmost, and at tbe same time meeting a 
probable demand for power as well as lighting, the direct- 
current system of distribution has been preferred. 

The electricity mains are of ample section to meet any 
probable requirements for some time to come, and are 
being laid or will shortly be laid in about 50 miles of 
streets. Arrangements are also about to be concluded. by 
which mains can promptly be laid in almost any street or 
road in the district in which there is any demand for 
electricity for lighting or for power purposes. The first 
contract for cables was placed with the British Insulated 
Wire Company, of Prescot, and the work of laying the 
mains is now in progress. The mains are of the triple- 
concentric type throughout, and are laid in stoneware and 
iron troughs filled in solid with a bituminous compound. 

For public street-lighting arrangements have bsen made 
for the erection of 320 arc lamps, which will be run nine or 
ten in series across the outer conductors of the three-wire 
system, provision being made for controlling all the lamps 
from the electricity works. The lamp pillars will be 
spaced from 50 to 60 yards apart, and the posts have been 
designed so that the top of each lamp is about 21ft. above 
the ground. 

The refuse destructor consists of 12 furnace cells, 
capable of burning a maximum of 150 tons of refuse per 
24 hours. Arrangements have been made for the auto- 
matic handling of the refuse, 80 far as this is possible, from 
the moment it is tipped at the works to the time when it 
emerges from the furnaces in the form of clinker. The 
surplus energy will be utilised for driving the plant in the 
electricity works. The elevators, blast fans, and feed 
pumps will all be driven by electric motors. The contract 
for the destructor has been let to Mesers. Hughes and 
Stirling, of London. 


MISTAKES IN THE RATING OF INCANDESCENT 
LAMPS.* 
BY ARTHUR J. ROWLAND, MEMBER, 


A 16-c.p. lamp is a such a common article of commerce 
and in such general use that we all recognise it when we 
seo it, or think we do, either by the size of its bulb or the 
length of the filament or both. Very few people go beyond 


‘such mechanical identification except for the extra assur- 


ance they gain by a look at the manufacturer's label. 


Some, indeed, presume to tell that a lamp is of a given 
| eandle-power by looking at the brightness of ite filament 


or by considering the general lighting of a room; but it 
need scarcely be said that an estimate formed by auch 


a method is utterly worthless, since one is too much 
influenced by contrasts in brightness, or deceived by tho 


temperature at which a given filament is burned, to really 
tell anything at all about the candle power. 

The importance of exact knowledge of the candle-power 
of incandescent lamps is at last being recognised among 
lamp users generally. One of the signs of this in the 


present times is the great number of photometers 


recently set up and used outside of laboratories. Certain 
standard measurements are made with these, which are 
good so far as they go, but commonly many important 
things are quite passed by unnoticed. Not only should 


the user of incandescent lamps want to know tbat the 


* Paper read before the Franklin Institute. 
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lamps he buys really have the candle-power marked on 
them, and that they maintain their candle-power properly 
as they grow old in service, but he ought to know and 
fully understand a number of other things regarding the 
real candle-power and watts per candle-power of the lamps 
he uses. Some of these seem to have quite escaped notice, 
and their importance is so great as to merit carofal 
consideration. 


What a 16-c.p. Lamp ought to be.—Let us first enquire 
into just what a wis s lamp ought to be. "That it should 
be one which gives a light equal to that of 16 candles in 
the direction in which the light is useful seems a natural 
and fair definition. A little careful observation of lamps 
as they are installed shows that at least 85 to 90 per cent. 
of those used are put in place with base upward or tipped 
end downward, and it is the light which comes from this 
tipped end of the lamp which is useful. In cases where the 
lamp is installed in a different position, either the lamp is 
subordinated to some artistic feature of the electrolier, or 
the lamp is installed “ side on to better keep it out of the 
way. So it comes that the light we ought really to want 
to know about, the light we ought to measure, is that 
coming out of the end of the lamp. Or, at least, it is suro 
that, if we call the axis of the lamp a line through it from 
the middle of the base up to the sealed-off tip, the light of 
value is that coming into space below a plane perpendicular 
to the axis, half-way along its length. We can never use 
more light than this, since for satisfactory lighting the 
sources must be above us, and in real service we make 
use of much less, as will be presently shown. Should we 
take the average candle-power of all the light rays into 
space below the imagi lane just defined, this would 
be called the mean hemispherical candle-power, just as 
the sei A candle-power of all the light rays given by 
the lamp in every direction is called to the mean spherical 
candle-power. 


The Importance of the Light from the Tipped End.—The 
placing of lights is to-day eis made much more intelli- 
gently than by the old rules of so many 16-c.p. lamps per 
100 square feet of floor surface, or per 100 cubic feet of 
room to be lighted. Some certain amount of illumination 
is now striven for, and a proper distribution of light rather 
than of lights is sought. 

In a great deal of lighting one tries intentionally to give 
illumination concentrated about particular points. For 
example, in n a library it is the library table which 
is to be brightly lighted ; other parts of the room need 
little more than the scattered rays otherwise useless, which 
reach them directly from the light source or after reflection. 
The light rays in poor planes and the reflected light which 
comes from the table, the walls, and objects in the room, 
endi dd contributing little to the important light, serve to 
b up shadows and produce diffusion. Almost the same 
cy Pisa be true of the lighting of a bedroom, where 
the light should be concentrated about the bureau or 
dressing table. 

In quite a different sort of lighting, still the same things 
hold true. Take the lighting of a factory or mill for 
example. The light must be on the machines or work, 
and be very good there. That which gives the room ita 
npo lighting is waste light from the light sources. To 
ight the whole room as brightly as the machines would be 
too costly to be practical For such lighting, let us con- 
sider what rays are useful and what rays waste light. If 
the lamp hangs directly above the thing to be lighted, and 
its area be not more than 5ft. by 5ft., no rays of light 
beyond 30deg. from the axis of the lamp will be useful, and 
the higher the lamp is hung, the less the angle in which the 
. useful light is found. 

A second sort of lighting is that in which a uniform 
distribution of light is required, as in concert halls or 
auditoriums of various sorte, and in shops for the sale of 
merchandise. A fundamental principle in this class of 
lighting is to use many sources of small candle-power each, 

so placed that the light from them is directed down- 
ward, with perhaps a little diffused side light to break up 
the shadows, especially in mall interiors. The lighting 
engineer is forced to use single lampe to procure this, 
except in large rooms, and they are nearly always installed 


below it as is 
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base upward. The light from the tipped end produces the 
light of value. 

A third sort of lighting is for decorative purposes, but 
that is so very especial and foreign to considerations of 
candle-power at all in most instances as to merit no con- 
sideration here. 

The light below the lamp—that from the tipped end—is 
then the important and useful light in all practical cases. 
This is true, too, not only from the specific cases cited, but 
where large electroliers with many lights are used as well ; 
for in such cases the lampe are usually flared out, with 
axes at some angle approaching 45deg., in which case high 
candle-power from the tipped end and low from the sides 
of the lamp would contribute to a good, even illumination 
of the room. 

Tho importance of pong high candle-power below 
the lamp has been recognised a long time. But what 
expensive and roundabout methods have been taken to 
procure it. It is very common to use reflectors to increase 
the amount of light in the direction below the lampe. 
While reflectors have their place in lighting, and an 
important one, too, for most purposes they are exceedingly 
poor and are used in ignorance of the effects they produce 
or because no better device for light redistribution can be 
had. No matter whether the reflects covers the lamp or 
not, no matter whether it is of porcelain, a glass mirror, or 
a polished metal surface, it inevitably cuts the light off 
absolutely in some directions and so directs it in others as 
to produce sharp shadows and brilliant lighting contrasta. 
In satisfactory lighting contrasts of light and shade are 
always avoided, and by producing diffusion most shadows 
are lost. Other devices, like McCreary shades and specially 
shaped incandescent lamps having a reflector incorporated 
with the lamp, have faults precisely the same as reflectors. 
Holophanes, with their prismatic and accurately formed 
surfaces, turn the light downward, and at the same time 
diffuse it by refraction, so that on all artificial lights the 
distribution of the light, and the lighting therefore, is 
i sith by their use. A holophane gives a redistribution 
of light immeasurably better than a reflector always. If an 
incandescent lamp is installed base down, holophanes or 
reflectors must be used on it or the lamp be valueless in 
supplying really useful light. 

e common use of such devices is evidence that the 
ordinary incandescent lamp does not give as much light 
required there. Is there, then, a bad light 
distribution from them? An examination of modern lamps 
will tell us. | 

Filament Types and Candle-Power Distribution. —There are 
five different types of filament in use to-day by various 
prominent lamp manufacturers, and in most cases a filament 
type indicates the prodact of a certain manufacturer who 
has adopted that as the one used in his standard lampe. 
These typical filaments are enough different from each other 
to show interesting individuality. I have classed them as 
follows: (a) straight U-shaped filament; a type rapidly 
passing altogether out of use. (b) Single curl filament; a 
type much used, having a circular loop in the filament 
midway of its length. This type was originally designed 
to render filaments stiffer and less liable to bend without 
an anchor, and also to shorten the lamp bulb. It was 
found to give a better distribution of light than type a. 
(c) Long curl anchored filament; a type differing from 
type b in that the loop is long in the direction of the lamp 
axis, and is anchored to the part of the lamp where the 
leading-in wires pass through the glass. (d) Double 
filament ; a type which uses two filaments like type a, set 
so the current passes through them in series, the filaments 
being in planes approximately parallel. (¢) Double-coil 
filament ; a type like b, except that there are two turns in 
the coil instead of one. 

Besides being typical in the matter of general form, the 
light distribution observed from these various filaments is 
also typical. It is, however, considerably influenced by the 
exact relation of differ ont dimensions in the filament iteolf 
used by particular firms ; as, for example, the diameter of & 
coil or the spread of the filament shanks. Results below 
are therefore departed from somewhat if different makes 
of lamps had been used in the tests. 

Fig. 1 shows average candle-power values from lamps of 
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each of the different types. The arrows indicate the direc- 
tion from which the candle-power was measured, and the 
number gives the candle-power. These values are true 
averages of the types shown. In the averages struck no 
"freak" lamps were included. The five types are each repre- 
sented by the product of some prominent lamp maker. All 
the lamps are rated 16 c.p, all were in the standard 
bulb used by the manufacture of a type, and, as it 
happened, all were 3:5-watt 110-volt lamps. A careful 
inspection of the figure shows one that the form of filament 
has a most important relation to the candle-power distribu- 
tion, as, of course, it must, since the candle-power delivered 
in a given direction is determined almost wholly by the 
amount of filament length visible from that direction. A 
filament of type a shows only the end of the U when one 
looks in at the tip, and so the candle-power must be low, 
even if the U be broad. A double filament must show low 
eandle-power for the same reason; and if the filament 
loops are narrow and the legs of the filaments straight, as 
they were in the lamps of the make tested, the candle- 
power may be even lower out from the tipped end than 
for a filament of type a. A filament with a coil in it shows 
much more projected length when viewed from the lamp’s 
end, and so gives comparatively high candle-power in that 
direction. e see, then, that a 16-c.p. lamp is very 
different in the candle-power it gives in various directions, 
and very different ina given direction with difference in 

pe of filament. That lamp which gives most useful light 
is undoubtedly the best. Hence there is no question but 
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FIG 1. —Showing A Oandle-Power Distribution from Incandescent 
gurl lament ; o, long coll aachored Almeat; d, double Alament ; 
e, double-col] filament. 
that the 16 c.p. lamp with filament of type ¢ is a far better 
lamp for general lighting purposes than any other. It is 
almost beyond belief that this has escaped notice in all the 
years incandescent lamps have been made and used, and 
yet it has been so. I first had my own attention called to 
the matter by the Shelby Electric Company, for whom I 
. was making some tests of candle-power. It is their lam 


which I show as e. In an attempt to find whether 

the past anyone had attached 5 to the light coming 
out from the xp end, I have been surprised to note how, 
over and over, or that experimenter or lamp manu- 


facturer has been on the verge of the discovery and then 
passed it by. One of the most recent cases I have noticed is 
that of a lamp manufacturer who advertised sign lamps with 
* all the light from the end,” but seems never to have thought 
that this would be the right sort of lamp to use as his 
standard product. 

Fig. 2 gives the relative amount of ueeful light from 
filaments of the different sorts expressed in per cent. of 
the light given by the double-coil filament (type ¢). The 
Shelby lamp (type ¢) for which data is given was made 
tiplese—that is, the sealing-off after exhaustion was not 
done, as usual, at the tipped end. The gain in candle-power 
by omitting the tip, so far as tests which I have been able 
to make indicate, is about 12 per cent. The loss in tipped 
lamps is probably due to light absorbed through the 
thicker glass at the tip and partly to reflection and refrac- 
tion of light into uselees directions, which otherwise might 
have been saved to be usefal. 

What folly it turns out to be to use special devices to 


turn the light downward when the lamp itself can have the 
filament constructed so as to give a proper light distribu- 
tion. A design of filament for incandescent lampe so they 
will give large candle-power from the tipped end is second 
in importance only to satisfactory efficiency, and maintained 
candle-power with fair average life. | 


Fic. 2, 

Light in given direction in per cent. 
Filament, Vertically downward. 30deg. from vertical. 
Typo bb „ AUD. c c —ͤ - 100 
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5 a OST — 4. 724 
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lilumination by Lamps using Filaments of Different Types.— 
A large amount of light streaming from the end of the 
lamp is only useful if it prodaces a proper illumination. In 
Fig. 5 ia plotted the illumination of a level surface bft. 
below a 16-c.p. lamp of different makes, the distribution 
being shown one way out from the lamp only. A single 
representative lamp was taken of each of three important 
sorts, and the candle-power as marked on the diagrams 
determined for the light given in each of the directions 
shown by the arrows. The illumination was then calculated 
in candle-feet, and this plotted vertically from the base 
line. The solid curved line bounding the shaded area runs 
through the points so found, and all vertical distances 
from the base line give the amount of illumination 
there. Some of the values found are marked. Thus, for 
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Fic. 8.—Tlumination by Filaments of different types. 


the long curl anchored filament ‘32 of a candle-foot is pro- 
cured at the surface illuminated by the ray giving 7 9 c.p., 
27 by the ray giving 7:5 c.p, etc. The candle-foot unit is 
the common one—that is, an illumination of 1 candle-foot 
is that of a surface everywhere 1ft. distant from a light 
giving 1 c.p. in every direction. A surface 2ft. distant at 
every point from such a light source would bave an 
illumination of quarter of a candle-foot. A first look at 
the diagrams would seem to indicate that the double- 
filament lamp is best, since it gives more uniform 
illumination than either of the others. In any case 
we need not concern ourselves with the light received from 
rays making an angle groater than 45deg. with the vertical, 
since up to this angle a circular area 10ft. in diameter, 
above the centre of which the lamp hangs, is being lighted. 
Under the lamp the light is most valuable, and there we 
want to get most light. The double-coil filament turns out. 
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then to be by far the best form. If in lighting an interior 
the lamps were hung separately and placed about 6ft. 
apart, the evenness of the illumination produced would be 
about the same for lamps having double-coil filaments, or 
lamps having long curl anchored filaments, but the amount 
of illumination procured from double-coil filaments would 
be so much greater that they are much to be preferred. 
We are assuming all along that 16-c.p. lamps, as the manu- 
facturers call them, are in use. If lamps were placed 15ft. 
apart, the distribution of light with double-filament lamps 
would be very good if an even distribution is desired, but 
the average illumination would be low. 


(To be continued. 


POWER GENERATION—COMPARATIVE COST BY 
THE STEAM-ENGINE, WATER-TURBINE, AND 
GAS-ENGINE.* 

BY JOHN B. C. KERSHAW, F. I. C. 


There is no question of greater importance at the present 
moment to those engaged in the management of our manufac- 
turing industries than that of power generation. The supremacy 
which the steam-engine has so long enjoyed is now assailed from 
two sides. The water-turbine and the gas-engine have become 
dangerous rivals. During the past 10 years a most remarkable 
development of hydraulic power has n taking place on the 
Continent ef Kurope in France and Germany, and in America 
at Niagara. The 
date generated from falling water forms no inconsiderable 
portion of the total power utilised in manufacturing industries; 
and two years ago it was estimated by the author to be between 
236,000 h.p. and 350,000 h.p. On the other hand, gas engineers 
have been busily engaged in working out the problems pre- 
sented by large gas-engines and by the utilisation of the waste 

of blast furnaces.  Gas-engines up to 650 h.p. have 
Pon built, and have worked smoothly and economically ; 
while at Seraing, in Belgium, and at other places the blast 
furnace have been utilised for driving the engines 
which supply the blast. The question, therefore, which the 
engineer now has to settle when deciding upon the site and 
locality for a new factory, or when deciding upon the system 
of power generation to adopt for extensions of the old, is no 
longer so simple as when only one method of power generation 
in large units was open to him. It is no doubt true that the 
choice between the three possible sources of power is one which 
in many cases will be settled purely by local considerations ; 
and the proximity of a large waterfall or of an extensive ooal- 
field to the factory, will be held to point to the turbine 
or to the steam-engine as the most economical power 
generator. In a great number of cases, however, especially 
when the decision of the engineer covers the choice of a site 
for the factory, the problem is capable of no such easy solution ; 
and the most economical source of power can only be deter- 
mined after an exhaustive study of comparative costs data. 
The aim of the writer in the present paper has been to collect 
and arrange in comparable form some of the more important 
figures bearing on the cost of power generation. Full references 


are given to all the original articles from which these figures are | 


drawn. Taking the best figures for each of the three sources of 

wer dealt with above, and bringing them all toa common 

is of comparison—namely, the cost of the electrical horse- 

wer year of 8,760 hours—the author obtained the figures given 
low : 


Tas_eE VII.—Comparative Coste of Electrical Power. 


Lowest cosb per E. H. P. year of 8,760 hours 
Source of Estimated. ^ Locality. ` Actual, Locality. 
N £ s. d. £ s. d. 
Water 1 5 5 Canada 119 0 Switzerland 
Steam 418 8 North England 4 9 7 United States 
Gas(producer) 5 0 0 England — — 
Gas (blast 
furnace)... 4 1 7 Germany ` — — 


The figures in the table support the opinion, now generally 
held, that water when developed without excessive capital 
expenditure is the cheapest source of mechanical or eleotrical 
ene When, however, the hydraulio engineering expendi- 
ture has been heavy, or when the power after generation has 
required to be transmitted over long distances, the margin 
between the relative costs of water and steam power is greatly 
narrowed, and in some oases disap Electrical energy 
generated by falling water is costing more at Rheinfelden, at 
Zürlch, and at Buffalo than it would cost in South Lancashire 
if generated by steam power in large units; and the margin 
between the actual charge for 
mated cost of steam power large generating stations in 

* Abstract of paper read before the British Association at 
Bradford, 


te amount of power at the present |. 


power at Niagara and the eeti- | 
n 


South Lancashire is only 12s. Id. per electrical horse- 
power year. In this connection it is interesting to note 
that the charge for electric power in Buffalo is 13s. 6d. 
per electrical horse-power year higher than at Niagara ; 
and the excessive charge to small consumers in the same 
city (£25. lle. per electrical horse-power year) would seem 
to indicate that the cost of transmission between Niagara and 
Buffalo represents at least 20s. per electrical horse-power year 
on the power sent into that city. Turning now to a considera- 
tion of the relative position of gas power, the question of the 
practicability of large engines may be taken as settled. If 
they do not cost excessive sums for maintenance and repairs, 
large gas-engines, in conjunction with coke ovens and blast 
furnaces, may entirely alter the present position of affairs ; 
and the new industries which at present are being established 
in the neighbourhood of water-power stations may find them- 
selves in severe competition with similar manufactures carried 
on in the eoal and iron districts of the older manufac- 
turing countries. It has been calculated that 2,000,000 h.p. 
is annually wasted in the gases issuing from the blast 
furnaces of the United Kingdom. If these waste gases 
could be industrially utilised in the manner suggested, we 
should to a large extent be compensated for our lack of natural 
water power. But blast furnaces demand ooke, and ooal beds 
are exhaustible, so that even if this source of mechanical and 
electrical energy be tapped it can only postpone, but not avert, 
the final triumph of the waterfall and of the turbine. 


LIGHT RAILWAYS. 


The Commissioners have held an enquiry at Kidderminster 
into the application of the Kidderminster and Stourport Electric 


‘Tramway Company for powers to construct a line from Kidder- 


minster to Bewdley, with a branch to Franche. At the close 
of the enquiry Lord Jersey said the Commissioners understood 
there was an agreement as to the line going up to a point by 
the railway bridge at Wribbenhall. They would go and inspect 
the route beyond, and did not propose to come back to hear any 
further statements. "They would consider the matter, and then 
communicate with the County Council and with the promoters. 

The Light Railway Commissioners have granted an applica- 
tion for a light railway, between five and six miles in extent, 
known as the Wales and Laughton light railway. The proposed 
line commenoes at a junction with the Great Central Railway 
near Kiveton Park, and extends through the parishes of Wales, 
Todwick, North and South Anston, and Dinnington, to within 
a short distance of Laughton-en-le-Morthen. 

The Light Railway Commissioners have held an et into 
the application for the deviation of a line at West Hartlepool 
and the application for an order to authorise the Durham and 
district light railways promoted by the British Electrio Traction 
Company, and 8 the application. 

The Light Railway Commissioners have held an igs a 
respecting the proposed light railway in the Nidd Valley, from 
Pateley Bridge to Lofthouse, and granted the application. 

An enquiry has been held by the Light Railway Com- 
missioners with respect to an application by the British 
Electric Traction Company for an order to oonstruot a light 
railway in and between South Shields and Jarrow, to be called 
the Jarrow and South Shields Light Railways. 


FORTHCOMING EVENTS. 


Fripay, Ocr. 19. 

Institution of Mechanical Eogineers.—Ab 8 p.m., at Institution 
House, Storey's gate, firsb monthly meeting. Paper on 
Observations on an Improved Glass Revealer for Studying 
Condensation in Steam Engines and Rendering the Effects 
Visible," by Mr. Bryan Donkin. 

SATURDAY, Ocr. 20. 

Glasgow and West of Scotland Technical College Scientific 
Seciety.—At 7 30 p.m., at 38, Bath-street, Glasgow, preei- 
dential address by Mr. David Home Morton, M. I. C. E., 
M. I. M. E., on The Standardisation of Machinery.’ 

FRI ůDAT, Ocr. 26. . 

Physical Society.—At 5 p.m., at Burlington House, exhibition of 
experiments illustrating certain phenomena of virion, by Dr. 
Shelford Bidwell, F. R S.; and papers on the Concentration 
at the Electrode in a Solution. with special reference to the 
Liberation of Hydrogen by the Electrolysis of a mixture of 
Copper Sulphate and Sulphuric Acid," by Dr. J. S. Sand; 
an] Electromotive Force and Osmotic Pressure,” by Dr. 
R A. Lehfeldt. 

Institution of Junior Engineers. At 8 p. m., annual general 
meeting at Westminster Palace Hotel. 

SArURD AT, Ocr. 27. 


Institution of Junior Engineers. —At 3 p. m., visit to the Mill. 
bank Station of the London Hydraulic Power Company, 
Millbank-street, Westmingter. . S 
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QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any ques‘ion we offer ten shillings, We also give 
fwe shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 

uestion has appeared. We would call the attention of 

ose sending in answers to the fact that the neatness of 
any sketches (which must be ink) sent in is considered 
when marking the relative values of these answers. All 
formuls must be carefully written to woes mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter should be written on one aide only 
of the paper. Questions may be sent at any time. 


QUESTIONS. 

517. Describe the best and cheapest form of main and distribu- 
tion switchboard suitable for a small private station of two 
65-kw. steam dynamos at 110 volts; first, with necessary 
switching arrangements for accumulator charge and dis- 
charging ; and, second, without same.—K. M. K. 


518. In a traction scheme, as per appended sketch, would it 
not be advisable to feed the trolley wires at the station in 


addition to the feeders, or would it be best to transmit 
all the energy through the feeders and not tap on to trolley 
wires at station /—ARMATURE. 


ANSWERS, . 
Question No. 511.— What is the advantage gained by setting 
the cranks of:a small oompound vertical engines at 
angles other than 90deg.—for instance, about 145deg. 


Best Answer to No. 311 (awarded 10s.).—In the case of 
high-speed engines such as are in general use for the direct 
driving of dynamos, a small fiywheel is sufficient to main- 
tain adequate regularity of speed. The analysis of the 
turning moment acting on the crankshaft is of no practical 
importance except to the builder, who has to design the 
parta and bearing surfaces to suit. The high speed, how- 
ever, causes the inertia forces, which increase as its square, 
to be of considerable importance, In the case of a two 
“line” engine, the best arrangement of the cranks is at 
180Jeg., in which position the force tending to lift the 
engine twice in each revolution is a minimum. The 
importance of this force may be judged from the fact that 
in the case of a two-line engine, in which the moving piston 
lines weigh 420lb., the stroke being 9in., and the ratio of 
connecting rod to stroke 2 4, this force amounts to 1:2 tons 
at a speed of 350 revolutions a minute. For infinitely long 
connecting rods this force vanishes. There remains 
& periodic rocking force about a horizontal axis at right 
angles to the centre line of the engine and midway 
between the cylinder lines, due to one piston going up 
while the other goes down. The third inertia force, due 
to the weight of the crankpin and lower part of the con. 
necting rod at right angles to the other two, is of no 
importance. 

In the case of a slow-speed engine of about one quarter 
the angular velocity, the inertia forces will be of much less 
importance in spite of the heavier moving parts, and even 
turning moment is of greater importance. 

In the case of a two-line engine this is best accomplished 


by placing the cranks at right angles. This is the usual 
arrangement in marine, mill-driving, and locomotive work. 
Some such arrangement is necessary if the engine is to be 
werd in every position, especially if it has to do so 
against its load. In the case of electric generators this is 
not the case, so the cranks may be in the same plane. The 
three-line engine with cranks at 120deg. is practically 

rfectly balanced, and is self-atarting in any position. 

ention may be made of Mr. Webb's four-cylinder com- 
pound locomotives. These have four cylinders driving the 
same axle. The inside and outside cranks on one side of 
the engine are opposite and at right angles to the other 
psir. This gives à much better balanced engine than 
the usual arrangement of two cranks at right angles, and 
incidentally has greatly simplified the valvo gear of the 
inside cylinder. 

The case cited of two cranks at 145deg. is a compromise 
of the two types. It gives an engine which is self-starting 
and which is of & more even turning moment than one 
with cranks at 180deg., while the inertia forces will not be 
so large as would be the case if the cranks were at right 
angles. Eogines running at a speed at which this arrange- 
ment might be desirable are not common. Engines either 
run too slow or else they are able, as in the case of electric 
generators, to be run up to speed before the load is put on, 
in which case a two-throw with cranks or & three- 
throw engine is preferable.—E. H. R. 


Answer to No. 511 (awarded 68.).—To appreciate the 
advantages aimed at in setting the cranks of compound 
en at angles other than 90deg. it is desirable to 
discuss first those cases where the cranks are opposite each 
other, and at an angle of 90deg. respectively. When the 
cranks of a compound engine are fixed opposite each other, 
both pistons are at the end of the stroke at tho same time, 
and the larger, or low-pressure cylinder, valve is admitting 
steam to that cylinder during the same time that the high- 
pressure cylinder is releasing its steam. Thus there is a 


Fic. 1. 


free passage for the steam to escape from the latter 
cylinder, and a continuous flow of steam from the high 
to the low pressure cylinder. Under these conditions it is 
not necessary to provide a receiver space between the two 
cylinders, and the engine can be designed to have the 
cylinders placed as close together as practicable, thereby 
allowing of a compact type of engine. With the cranks 


æ — and em tt. 


i 
| 
} 
} 


Fia. 2 


sot at an angle of 90deg. to each other, however, the larger 
piston, neglecting the obliquity introduced by the connect- 
ing rod, is at the middle of its stroke when the smaller one 
is about to release its steam. Now, should cut-off to the 
low-pressure cylinder occur before half-stroke, a receiver 
becomes desirable to exhaust the high-pressure cylinder 
steam into, as the low-pressure cylinder is not taking any 
steam away. If, however, the engine is of a compact t 

and no special receiver space has been provided, and merely 
the unavoidable space between the high-pressure cylinder 
and the low-pressure valve utilised, the pressure in 


566 


THE ELECTRICAL ENGINEER, OCTOBER 19, 1900, 


this confined space would increase, comparatively to the 
terminal pressure, too higb, and since the back pressure in 
the high-pressure cylinder depending upon the receiver 
apace, this pressure would also be high. Ia fact, the 
exhaust line of the high-pressure diagram would take the 
form shown in Fig. 1, where a considerablo rise about mid- 
stroke is shown. With the cut-off in the low-pressure 
cylinder about or somewhat after half-stroke, the rise of 
pressure, of course, would not be so pronounced. In Fig. 2 
the form of the high-pressure diagram for cranks set 
opposite each other is given for comparison. It will be 
seen, therefore, that a better distribution of the steam can 
be effected with the cranks opposite each other, and if this 
were the only factor to consider, that method of setting 
the cranks would be the best to adopt. 

We have, however, to study the effect of the angle 
between the cranks upon the twisting moment, and here 
an angle of 90deg. is a distinct advantage. For if twisting 
effort diagrams are constructed for crank angles of 90deg. and 
180deg. respectively, it will be found that there is a more 
uniform twisting effort when the cranks are set at 90deg. 
This is evident from & casual consideration only, for when 
one crank is exerting its maximum effort the other is prac- 
tically on the dead centre, and the twisting effort is a 
minimum. Further, with the cranks opposite each other, 
both are on the doad centres at the same time, and there 
may, therefore, be a difficulty in starting the engine, and 
this tells unfavourably for cranks so set. The above con- 
siderations, therefore, lead designers to adopt some middle 
cause, and we find in consequence the cranks of compound 
engines set at various angles, ranging from 90deg. to 
180deg., to each other in accordance with the ideas of the 
designer.—G. T. 


Answer to No. 511 (awarded 63.).—In all compound 
marine engines the cranks are set at 90deg. This enables 
the engines to be started without the aid of pinch bar or 
other appliances. They have also an almost even twisting 
moment on the shaft. Now there is a great disadvantage 
in this type of d due to vibration. On referring to 
the diagram we will say that the centre of gravity of the 


engine is A when one crank is pointing to right, but when 
one crank is pointing to left the centre of gravity will 
change to other side, say at B. This sets up vibration, 
which is very objectionable in towns. Now there is the 
well-known Belliss central-valve compound engine with 
cranks set at 180deg. This does away with the vibration 
nuisance; but there is a point where there is no twistin 
moment on shaft—viz., where the cranks are in line wit 
the connecting rods. Then -90deg. from this position we 
have a maximum twisting moment. This necessitates a 
thicker shaft; also a heavy flywheel to keep a more con- 
stant speed, which a varying twisting moment does not 
give. The engine referred to has its cranks at about 
145deg. This engine will partly combine the advantages 
of a more even twieting moment; also the vibration will 
be greatly decreased.—W. A. T. 


Question No. 512.— Having a ring armature (laminated), Odin. 
outside diameter, 5in. inside diameter, and 31in. deep, I 
wish to wind same as a step-down transformer for use on a 
100-volt 60-cycle circuit so as to yield 40 volta from the 
secondary at its maximum capacity. What size of wire and 


number of turns will be required on primary and secondary? 
Would it be possible to subdivide secondary circuit so as to 
yield various voltages ? 

Answer to No. 312 (awarded 7s. 6d.).— 


Let E, stand for E.M F. of primary coil ; 
E.M F. of secondary coil ; 


E 

S, „ number of turns in primary coil ; 
S; ^ number of turns in secondary coil ; 
n s frequency = 60; 


2 


magnetic flux. 


Then Ei 4 A5 x n x S, x N +108. 


Now, cross-section of iron = (8-5) x 3} square inches 


= 21 x 3} square inches 
= 73 square inches. 


For transformers, magnetic flax should be about 40,000 
lines per square inch. 


. N- 7˙3 x 40,000 = 292,000. 
Ei =4 45 xn x S, x N +108; 
100 = 4 45 x 60 x S, x 292,000 + 108 ; 
from which we get S, = 128 turns (primary coil). 
E, 81 8. Ea xS, 40 x 128 | 
Again, E. 8. or, 82 E. 100 


2 2 


S, = 51 2— ay 52 turns (secondary coil). 


Magnetising current: 
4 T l 
10 Cm S=N x L 
B 5,000 (B- lines per square centimetre. 
"H 166 |H - magnetising force. 
= 3,000. 
Mean diameter of ring = 71in. 
. lær x 7} x 2°54cm. 
370, x 128 = 202,000 x 788x854 _, 
10 7:3 x 6 45 x 5,000 
from which C. = ‘63 ampere. 


Taking the magnetising current as about 4 per cent. of 
full load, 


„. full-load current (primary coil) = 25 x 55 amperes 
= 18 25 amperes. 


Capacity of transformer = 100 x 13 25 watts 
= 1,025 watts. 


Taking hysteresis loss as one watt per 11b. of iron, output 
of secondary coil = 1,525 — 45 watts = 1, 280 watts. 


1,280 


. Secondary current = "0 — 252 amperes. 


Primary coils should be wound with %% S. W. G. 
Secondary coil should be wound with !*/,, S WG. 


The secondary circuit can be subdivided, the number of 


turns in each of the sccondary coils being obtained from 
the formula Ej The secondary coils should be wound 


together (preferably) as shown in the diagram.—H. W, 
EARE,- v 
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Answer to No. 312 (awarded 78. 6d.).— In the case of a 
small transformer of this nature, probably only intended for 
experimental work, it is of more importance to consider 
the ease of winding than the efficiency. On this account 
the following windings have been arranged to make the 
core loss approximately equal to the C? R loss instead of 
making it distinctly lese, as is usual in commercial trans- 
formers intended to give a high all-day efficiency. 

Two distinct windings are given below, the first bein 
for an ordinary transformer with separate pri an 
secondary windings, and the second for an auto- trans 
former” with the primary and secondary windings con- 
nected together in series, as shown diagrammatically in 
Fig. 1. This last, which gives nearly double the output 
of the first, is undoubtedly the type of winding to use for 


26 Amps. 


Fic. 1. 


such a voltage ratio as 100 to 40 unless the transformer is 
intended for boosting purposes—i e., to give 140 volts by 
adding the 40secondary volta on to the 100 primary volte, 
ia which case the auto-transformer obviously cannot be 
used, as the two windings are already connected in series. 
In thefollowing workings it has been considered better to use 
soveral small wires in parallel in place of a single large wire, 
as the difficulty of winding the latter on such a small core 
would be prohibitive. The several parallel wires can be 
cither wound on simultaneously or each separately so long 
aa the number of turns and total lengths of all the wires are 
kept alike. It is immaterial whether the primary or the 
secondary be wound on first. 

The wires given will be found to go on to the core fairly 
ewily together with the necessary insulation, and should 
lvave a hole about 23in. or 3in. in diameter through the 
centre of the core when all is finished. 
: Proposed Windings. 

Ordinary 


Ma 


y. Type. Auto- transformer. 


x —€— i 5 : 
stima output with ) 40 volt, 37 
ealo temperature ie | am pores, or i77 m 
(not enclosed in case) , A Ear " = : 
: ,C.C. (No.). 
Primary wire. . „$ 12 8. W. A) Hen i 
418 Parallel, | parallel for both 
Secondary wire 11 8. W. d.) | e 
Four parallel. dr W ndings. 


148 total turns (or 
592 single wires). 
With a connection 
for the secondary 
output made after 
the 60th turn (as 
shown in Fig. 1). 


No. of primary turns ... te itn single 
No. of secondary turne.. e S single 


Approximate C? R loss in 


the whole of the wind- 50 watte, 50 watts. 
İDgB esso ssesosssosoosesee l 
Induction density in the 
iron core mso. } 5,500 C.G.8. 5 500 C. G. S. 
Approximate core lose 
(assuming average 45 watta. 45 wat ts. 
commercial iron), 
Full load efficiency ...... 94 per cent, 96 2 per cent. 
Ga . 3 3 per cent. 2 per cenb. 
Core loss a8 a percentage | . 
of full load output. j 3 per cent. 1'8 per cent. 
Approximate weight of) 
primary wire. 1241b. 271b 
Approximate weight of) 161b à 
secondary wire. J j 
Weight of core iron ...... 45ʃ b. 45ʃb. 


With regard to the last paragraph of the question, oon- 
nections can be made to the secondary winding (in either 


depth = 8:25cm. 


type of transformer) at as many points as is desired, and 
a corresponding number of different voltages can thus be 
obtained without difficulty.—Q. 


Answer to No. 312 (awarded bs.).—The armature core 
described may be utilised as a transformer core, though, ite 
discs being most probably thicker than those usually 
employed in the latter case, the loss from eddy currents 
will be greater. The windings may be arranged in alter- 
nate primary and secondary groups round the ring as 
shown in the figure, where the primary connections and 
terminals are indicated inside and the secondary connec- 
tions and terminals externally. By tapping the secondary 


| 


9 


ms 


“ill 


A 


— 
6 "e M e Lo 
" B 


f 


at four equidistant points as shown, voltages of 40, 30, 20, 
and 10 volts may be obtained, according as b, c, d, or e is 
switched on to f. The external circuit, connected to a and 
J, is conventionally shown with lamps, though, with these 
voltages, such would, of course, not actually be the case. 
As, however, this winding is less simple than the wrapping 
of the whole core by each coil, and is, moreover, productive 
of some magnetic leakage, we shall here design for the 
primary to be wound entirely round the ring, and to be 
overwound by the secondary coils. 

Taking approximate dimensions, the outer diameter 
of core = 24:15cm., the inner diameter - 19 7cm., and the 
The plates are bound up by tape, 
which we may take as occupying a thickness of 2mm. 
On an assumption that the windings will be lom. thick on 
the outer circumference, and 2cm. thick on the internal, 
the total cooling surface is 2,137 square centimetres. 
Taking 87 per cent. of the core section to be actually iron, 
and 13 per cent. to be insulation between the discs, the 
iron section is 41°5 square centimetres, and the weight of 
the core is 19 kilos. With an induction of 4,500 C.G.S. 
lines, the total flux is 4, 500 * 41 5 187,000 lines. 
According to Kapp’s experiments, if we let the tempe- 
raturo of the transformer be about 50deg. C. above that 
of the surrounding atmosphere, 42:m. of cooling surface 
are required for each watt dissipated in heat. Our 
surface will thus permit of 52 watts being lost altogether, 
At a frequency of 60, about 25 watts are expended in 
magnetising 19 kilos of iron to the induction chosen. We 
thus can lose 27 watts in the copper without over-running 
the cooling surface. | | 

Now, by the usual formula for the EM F. induced 
(«ffective), and allowing a drop in the secondary of 
one volt, 41=4 44 x 187,000 x 60 x turns x 102, whence 
the number of secondary turns is given as 82. The primary 


turns are T x 82 = 200. Assuming the diamoter of 


the wire to be 3mm, more or less, the length of primary 
wire comes out to 64m., and of the secondary to 29 5m, 
approximately. 

O .e condition of efficiency—viz., that iron and copper 
losses should be about equal—has been satisfied. If we 
arrange to satisfy another, that the copper loss should be 
n equal in the two coils, the following ratio should 
hold : 


area of second wire length of second wire second current 


area of first wire length of first wire first current. 
= 2'9, 
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London County Couneil —The Council invite tenders for the 
eupply, for one year from Jan. 1 next, of engineers’ goods and 
electrical stores. Tenders by Oct. 29. 

Palma —The Municipality of this town, in the province of 
Baleares, Spain, invite tenders for the iostallation and mainten- 
ance of 60 arc lamps. Tenders by Oct. 30. 

Swansea. The Corporation invite tenders for the supply of 
electricity meters, demand indicators, and main fures, Tenders 
by Oct. 29. Details in our advertisement columns. 

Ayr.—The Corporation invite designs, specifications, and tenders 
for electric tramway cars with trucks and complete electrical 


Dividing the circumference by 200, and allowing 35 hm. 
for cotton covering, we fiad the primary wire may ba 
8 2mm. diameter, wound one layer deep externally and 
two layers deep inside the ring. The secondary may thus 
be 4 9mm. covered to 5 4mm., which can be accommodated 
if wound like the primary. From tables the resistances 
when hot are found to be: primary - 18 ohm; secondary 
0351 ohm. The working conditions may now be tabulated 
from these data : 


Load in watta....... . 50 .. 100 .. 500 .. 800 .. 1.000 J ednipments. Tenders by Nov. 1. Details in our advertisement 

Primary currenb ... ‘75 ... 125 .. 5:3 .. 823 .. 1094 | columns. 

Secondary current... 125 . 95 .. 195 .. 20 . 95 Pemberton, —Tbe Council invite tenders for boilers (preferably 

Copper watts 148... 48 99... 248 .. 385 | Lancashire), engines and dynamoe, battery. switchboard, crane, 

Iron watts ......... . 95 .. 95 — 95 25 25 | and condactors. Tenders by Nov. 8. Details in our advertise- 

Efficiency per cent. 67 ... 80 94:5 .. 97 99 | ment columns. 

Temperature C. Whitechapel.—The Electrical Committee invite tenders for the 
above atmosphere. 30° .. 32° 33° 48° 57° | supply of a hand-driven overhead travelling crane for their new 


electricity supply station. 
advertisement columns. 


Cardiff —Tenders are invited for slow-speed vertical enginca, 
slow-speed generators, boilers, and economisers. Specifications, 
edc., may be obtained from Mr. A. Ellis, M. L. E. E., Od Post 
Office-buildings, Cardiff. Tenders by Oct. 23. 


Grantown-on-Spey. —The Commiesioners of the burgh invite 
tenders from electric light companies to sapply electric light for 
public and private consumption within the burgh. Tenders by 
Nov. 6. Details in our advertieemehb columns. 


By making connection to the secondary at three inter- Tenders by Oct. 23, Details in our 


mediato pointe, as in the figure, various voltages in steps 
of 10 may be obtained; or, of course, by tapping at a 
suitable leogth any desired E M F. under 40 volts.— ZERO. 


ST. MARYLEBONE. 


Oa Tuesday evening a special meeting of the members of the 
St. Marylebone Vestry was held at the Court House, Marylebone- 
lane Mr. T. H. Brooke-Hitching, C.C., chairman of the 
Vestry, presiding, for the express pu of resuming the 
adjourned debate on the motion of Mr. Edward White, L.C.C., 
that the Vestry now confirm that part of the minutes of 
Thursday, Aug. 2, 1900, which related to the proposed purchase 
of the St. Marylebone undertaking of the Metropolitan Electric 
Supply or pacy and which empowered the Advisory Special 
Electric Lighting Committee to conclude negotiations with the 
Metropolitan Electric Supply Company for the transfer of its 
undertaking under the West London (Marylebone) Electric 
Lighting Order as embodied in the provisional agreement 
dated June 25, 1900, and signed on behalf of the company by 
Messrs. Harrison Cripps and T. Carr Saunders, and on behalf 
of the Veetry by the Vestry's delegation Mr. T. H. Brooke- 
Hitehing, Dr. J. Fletcher Little, and Mr. G. Paxton, it being 
a condition that the figures supplied by the Metropolitan 
Electric Supply Company be verified by a chartered acoountant 
and an expert electrical engineer to be employed by the Vestry. 
The price to be proposed to be paid by the Vestry for the 
undertaking was £916,000. 

The discussion was a 1 one, occupying the attention of 
the Vestry for over three hours. Messrs. Dunn, Paxton, W 
SUTHERLAND, J. ANGLIM, and others spoke strongly in favour 
of the delegation's recommendation being adopted, contending 
that if the Vestry did so that it would have the electrio light 
company’s undertaking asa going concern at a reasonable price, 
and that they would soon see that they had a paying concern. 
The present lighting of the streets was a d . 

Sir Epwin Ga.swortHy (chairman of the Metropolitan 
Asylums Board), Mr. G. R. H. STRINGER, Mr. MARTIN MORRIS, 
and others spoke strongly in opposition, and urged that it would 
be unfair for members, now that the Vestry was in a dying 
state, to undertake such a huge undertaking, and that such an 
important matter should have been left to the new borough 
council to deal with. It was contended, also, that the price 
asked was far above what bis qur to be paid. The company 
required £500,000 for the goodwill, and in leas than 40 years 
the Vestry would have the undertaking, having to pay nothing 
for good will. 

On the ker being put to the vote the non-confirmation 
was carried by 31 to 26. A division was called for, and taken, 
but the voting was the same. The non-confirmation of the 
minutes ae pues the scheme proposed by the special 
committee falls through. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN, 


8t. Albans.—The Corporation invite offers for their electric 
lighting provisional order. Details in our advcrtisement columns. 
Lewesteft.— The Corporation invite tenders for wiring the town 
hall. Tenders by Nov. 2. Details in our advertisement columns. 
Heyweod.—The Corporation invite tenders for wiring premises 
in Heywood. Tenders by Oct. 31. 
columns. 
> Belfast.—The Gas and Electric Committee invite tenders for 


various plant. Tenders by Nov. 23. Details in our advertise- 
ment columng. 


Details in our advertisement 


Wolverhampton. — The Tramways Committee invite tenders for 


n of cer depób, paint and repair shops, etc., at Cleveland - 

road. 

MLM E borough engineer, Wolverhampton. Tenders by 
ov. 19. i 


Plans, etc., may be seen at the office of Mr. J. W. Bradley, 


Bradford. —The Corporation invite tenders for the const ruction 


and erection of a 30-ton electric travelling crane for their new 
electricity worke, Valley-road, to operate on a 500 volo direct- 
current circuit, Tenders by Oct. 95. Details in our advertise- 
menb columns. ) : 


Cienfuegos (Cuba) —Tenders are invited for a service of public 


electric lighting for the above town. Intending contractors can 
present their estimates and state their conditions until Oct. 26. 
Ali enquiries and tenders should be addressed to the Secretary's 
Office in Cienfuegos, Cuba. 


Glasgow.—The Executive Committee invibe tenders for the 


wiring for arc and incandescent lighting and electric motore at 
the Glasgow International Exhibition, 1901. 
be had on application to Mr. Thomas Young, the engineer, 4, 


Full perticula:s can 


West Regent-street, Glasgow. 
Dartford.—Tbe Urban District Council invite tendars for the 


erection of an electric light station at Darvford, in accordance 
with drawings and specifications prepared by theic architecte. 
Specifications may be seen at the office of Mersre. Hesketh and 
Stokes, 110, Cheapside, E.C. 


Tenders by Oc». 20. 
Lowesteft.—The Corporation invite tenders for the enpply and 


erection of two water tube boilers and fittiaꝑpe econ mieer, etc. 
pipework, etc., in engine and boiler house. and one 250 kw. 
steam dynamo (vertical encloeed bigh- sp ed engine). 
by Nov. 2. Details in our advertisement columns. 


Tenders 


Glasgow.—The Corporation invite tenders for the supply 
1,000, 2,000, or 3,000 tons steel straight track rails; 100. 500, d 


300 tons steel cui ved rails; 50, 100, or 150 tons steel fishpla' ed 
Specifications, etc., can be obtained from Mr. Jo'n Young. gene 


manager, 88, Renfield street, Glasgow. Tenders by Oct. 23. 


Leeds.—The Leeds Tradesmen's Benevol ub Institute invi e 
tenders for the installation of electric light required in alterationg 
and additions to 41, Park equsre, together with three shops and 
business premises, Park lane, Leeds Plans, ote., can be obtained 
from Messrs. Butler, Wilson, and Oglesby, architects, 19, E wt- 
parade, Leede. | 

London (City).—The Streets Committee of the Corporation 
invite tenders for the hiring of a mechanically-driven dust- cart for 
collecting and removing the dust, trade refuee, and etreet sweep- 
ings from the City to the Pu agree depét at Let's Wharf, 
Commercial.road, Lambeth, S. E. Tenders by Nov. 10. Details 
in our advertisement columns. 

London, 8.E.—The Strand Distric) Board of Works invite 
tenders for the construction, delivery, and fixing of an engine and 
dynamo, switchboard, etc., for their destructor wo: ke, Shot Tower 
Wharf, Commercial-road, Lambeth. Specification, etc., to be 
obtained ab the offices of the Surveyor to the Board, bet yt en 
10 and 12. Tenders by Oct. 24. 


Kendal.—The Corporation invite tend ers for building enginc. 
house, boiler-house, accumulator-house, chimney shaft, offic 
etc., in connection with the electric lightiog station to be erecte 
at the gasworks, Kendal. Specification, etc. may be seen ab the 
office of the engineer, Mr. T. N. Ritson, A. M. I. C E., Gas Offices, 
Par keide road, Kendal. Tenders by Oct, 29. 


Norway.—The Secretary for Foreign Affaire has received a 
dispatch from her Majesty’s Consul General at Christiania stating 
that tenders are invited by the Stavanger Corporation for the 
eetablishment of electrical communication or transmission of 
power from the Altesrig Waterfalls to Stavanger, a distance of 
about 39 kilometres, in accordance with the plans of a civil 
engineer named Schoien, Tonderg must be received by Jan. 2, 
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1901. Further information may be obtained on application to 
Mr, E. Berentsen, British Vioe-Consul, Stavanger. 


RESULTS OF TENDERS: 


Walsall.—The tender of T. Tildesley, Willenhall, for erecting 
a transformer station in Pleck-road for the sum of £430 has been 
accepted. 

Ayr. —The Lighting Sub-Committee have accepted the tender 
of Messrs. Bruce Peebles and Co. for two 200-kw. Belliss-Peebles 
traction generators, ab £4,380. 

Stafford.—The Electric Lighting Committee have accepted the 
tender of the Electric Construction Company, at £322, in connec- 
tion with renewing the armatures and field coils of the dynamos. 

Limerick.—The Town Council have received the following 
tenders for the erection of an electric generating station building 
ab Frederick-street, Limerick: P. Bourke, Carr-street, Limerick, 
£2,650 ; M. Gough, Colooney-street, Limerick, £3,925. 

Wigan.—The Corporation have accepted the following tenders : 
Estler Bros., London, steel poies and section pillars ; Blackwell 
and Co., London, flexible bonds and ‘castings; Bergtheil and 
Young, overhead construction material ; Naylor, bracket arms, 

Whitby.—The Urban District Council have accepted the follow- 
ing tenders in connection with the electric lighting: Carrick and 
Ritchie, travelling crane, £169 ; C. H. Parsons and Co., two steam 
dynamos, etc., £2,679; Tudor Accumulator Company, battery, 
£1,486. | 

Grays.—The following tenders have been accepted : 


Danka, boilers .......................... ——Á— Saves onem £2,325 0 0 
British Schackerb Company, steam dynamos .. ...... 2,147 10 0 
Green, economiser ... .......... C7 241 10 0 
General Electric Company, switch boards ‘ 628 15 0 
D.P. Battery Company, battery ................ cm .. 836 1 0 
Carrick and Ritchie, crane................... T—— P 95 10 0 
Callender, cable eene essseses 9,0400 0 0 
Carter, electric lighb buildings . .............-....... 2 4174 0 0 
Carter, engineering and road work .............. . 1,005 14 0 

Messers. Carter’s tender was also accepted for the dust destructor 
building at £850. 


London County Councl—The following tenders bave been 
received in connection with the electric light installation for the 
Victoria-embankment and Westminster Bridge: 


Five lamps in Ten lamps in 
series 


series 

« (enclosed arose). (open arce). 
St. Helens Cable Company) . 5,016 5 0 £4300 0 0 
Siemens Bros, and Co. . ... 5,762 12 6 4,947.17 6 
British Insulated Wire Company .. 5,786 16 10 £5,013 1 8 

W. T. Henley’s Telegraph Works 
Company . 5 . . 6288 1 10 Ek. 552 5 10 
Western Electric Company ........ . 3, 429 120 7,582 3 6 


The St. Helens Cable Company's tender for open arcs has been 
accepted. 
D 


BUSINESS NOTES. 


TRACTION. 


Hampstead. — The circular letter from the Vestry of 
Paddington, referred to in our Holborn note, is before the 
General Purposes Committee of the Vestry. 
^ Perth Police Commission.—The directors of the tramways 
company consider that a sum of at least £30,000 will be required 
to purchase the undertaking. The Commissioners are offering 
420, 000. 

Hull. — Saturday last week was the busiest day tbe tramway 
department has experienced since it camo into existence. The 
passengers totalled 123 946, and the aggregate receipte were 
‘£616 8s. 103. l 

New Maldoa.—The District Council is making a canvass 
among the ratepayers with the object of obtaining their views 
on the tramways question. Electric trams seem to be preferred to 
any other system. 

Edinburgh. — The Tramways Sub-Committee of the Town 
Council have agreed to recommend the acceptance of an estimate 
for the erection of the power station at Portobello. The total 
cost amounts to nearly £21 000. 

Wycombe. — A scheme for the establishment of electric 
tramways was approved by the Town Council on Monday. The 
scheme provides for a service from the eastern to the weatern 
boundary of the borough, a distance of four miles. 

Holbern —The Board of Works have concurred in the resolution 
of the Vestry of Paddington protesting against further. facilities 
being given to the London County Council for the laying down of 
tramways without the consent of the local authorities. 

Glossep.—The Council have adopted a supplemental agreement 
with the Urban Electric Supply Company, Limited, with respect 
to proposed tramways in the borough. They bave also decided 
to extend the tramways up Victoria streeb and along Charlestown- 

Blectric Railways Co.—This Company has been registered with 
a capital of £75,000 in £1 shares, the objecb being to adopt an 
agreement with W. Shawe, to acquire any rights relating to 
railways, tramways, electric lighting or o electrical instal- 
lations, the supply of electricity, etc. * 5 à 
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Southport.—On Wednesday of lasb week the electric cars began 
running from Chapel-street, Kastbank-street, and London-street, 
continuing on their return journey up Houwghton-street. Steps 
will be taken very shortly to raise the capital required for the 
proposed tramway from Southport to Lytham. 
. Btirling.—The annual general moebing of the shareholders of 
the Stirling and Bridge of Allan br ms lege ng Limited, 
was held at the company’s office, Bridge of Allan, on Wednesday. 
Draft proposals between the Commissioners and the Tramway 
Company are being considered by a committee. 

Coatbridge.—Mr. Murphy having failed to sign the agreement 
for the tramway he proposed to run in the burgh, authority has 
been given for the signing of an agreement with the Scottish 
House-to-House Electricity Company, Limited, who have works 
in the town, and who intend to apply to Parliament for powers. 


Chester.—The Corporation have decided to acquire the under- 
tiking of the tramways company for-£18,000. The trams will be 
transformed into electric ones, and application is to be made for a 
8 Act of Parliament authorising the Corporation to mske 
the five extensions as recommended by the Tramways Committee. 


Liverpool —The resolutions in connection with the extension of 
the electric tramway system, which were blocked out last week, 
were carried ab Wedneeday's mee ine of the City Council. This 
time the Irish members abandoned their hostile tactics, and joined 
with the other councillors in passing the resolutions. The Cork- 
street route was abandoned. 

Wigan.—The Tramways Commibtee of the Corporation have 
decided to make application to the Urban District Councils of 
Standish and Aspull for sanction to construct tramways in their 
townships. They have also resolved to make enquiries from 
various towns as to the hoars of labour and wages of tramway 
employés and as to the administratiun of tramway undertakings 
generally. | 

Bingloy.—The District Council intend to apply for parlia. 
mentary powers for the manufacbure and distribution of elec- 
tricity, for an extensive scheme of street Improvements, and for 
other powers. Io has been suggested that the Council should 
combine with the Shipley District Council in a scheme for the 
extension of the Shipley tramways to the edge of the district aud 
into Bingley. . 

Moss fide.—The chairman of the Highways and Lighting Com. 
mittee (Mr. Box), with the clerk and surveyor, have been appointed 
to confer with the chairman of the Manchester Corporation Tram- 
ways Committee with regard to obtaining powers by the Council 
for the construction of additional tramlines in Withington-road 
and Greame-street, and for the continuation of the Prinoess-road 
lines to the Moes Side boundary. i 


Renfrew.—At the last meeting of the Town Council a letter 
was read from Mr. Turner, Greenock, informing the Council that 
application was intended to be made to the Secretary for Scotland 
for a provisional order for the construction of tramways within 
the burgh of Renfrew. The Tramways Committee was reappointed 
to confer with Paisley and Johnstone in promoting or assisting in 
promoting a measure for the building of tramways from Renfrew 
to Paisley. 

Cardiff.—At the meeting of the Tramways Committee last 
Friday ib was reported that Lord Tredegar declined to sell out- 
right the land necessary for a railway aap for the electric 

enerating station on the Newport-road site, but he offered the 
d ab a rental of £25 A resolution was passed that the Corpo- 
ration be asked to take over the equipment of the lines in their 
own behalf, and that the electric tramway engineer be allowed to 
appoint his own assistant ab a salary commencing at £225, rising 
to a maximum of £300. 

Birmingham.— Tbe City Council have agreed that on and after 
Nov. 9 next a new committee be formed, to be called the Tram- 
ways Committee, to be nominated by the General Purposes Com- 
mittee, under the standing orders, and that the powers and duties 
of the Council in reference to tramways be traneferred from. the 
Public Works Committee to the new committee. As an indication 
of the magnitude of the work the committee would have to do, ib 
may be mentioned tbat the three companies in Birmingham take 
55 million faree, and their gross takings are £300,000. 


Brierfield.— Ab a recent meeting of the Urban District Council 
the Clerk reported an interview he and the chairman had had with 
the various authorities respecting tbe tramways. The only point 
was giving a joint notice to the Tramway Committee to purchase 
the entire length, and also to ask that before arbitration was 
entered upon what price they wanted and 69 state what they had 
to tell. Id was also agreed that a notice should be sent asking to 
buy the tramway company's offices in Burnley, their depót, and 
their rolliog stock, and each of the other authorities would buy 
the lines in their own respective districb. . | 

Newport. —The repon of the Lighting and Traffic Committee 
was discussed at the meeting of the Corporation, and it was 
propoeed as an amendment to the report. that when the tramways 
were electrically equipped the Corporation should work the lines 
themselves, and not let them out to lessees. The amendment was 
defeated. In reply to the question of either the extension of tbe 
tramway system to the Alexandra Dockbead or the running of a 
service of 'buses, the Town Clerk said he would lay before the 
Traffic Committée-at their nexb meeting the offer of a gentleman 
to put a motor bus on the road from the end of the tramline to 
the dockhead. 

Salford. —The tramways engineer has reported that the rate of 
construction of the Great Clowes-street route is equivalent to one 
mile of single track in five weeks, and on the Pendleton route to 
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one mile of single track in nine weeks. The consideration of the 
report of the tramways engineer as to the cost of construction of 
tramways in other towns has been deferred until the actual coat of 
the works in Great Clowee.streeb is ascertained. On Wednesday 
the General Purposes Committee adopted the report of the 
Tramways Committee, and decided to recommend the Council to 
adopt the report and to confirm the arrangemente with the Man- 
chester Corporation, 


Leigh.—The following recommendations of the Tramways Com. 
mittee were approved at Tuesday's meeting of the Town Council : 
‘t That the town clerk, borough surveyor, and electrical engineer 
be instructed to re upon tbe advisebility of the Corporation 
(1) construcbing working tramways ; (2) constructing tramways 
and letting them on lease ; (8) permitting a company to conatrucb 
and work tramways within the borough. That the town clerk be 
instructed to request the South Lancashire Tramways Company. 
in pursuance of the South Lancashire Tramways Acb, 1900, to 
widen St. Helens-road and King-street, the east and west sides of 
the north and south approaches to Leigh Bridge and Leigh · road. 


Hanley.—Av the last meeting of the Town Council a letter was 
read from the Potteries Electric Traction Company, in reply to a 
communication from the Council, stating that the company had 
building at the present time a largo number of cars with a carry- 
iog capacity of 42 passengers, that they were about to place 
another large order for cars of the some capacity, which ib was 
hoped would be executed within the next four or five months, so 
that by the end of January it was anticipated the number of cars 
on the road would be nearly double what ib is at present. It was 
decided to call the attention of the Potteries Electric Traction 
Company to the injustice in the increase of the fare from Miles 
Bank to Hanley Park from 14d. to 2d. 

Erdiagten.—Tho 1 9 resolution will come before the 
Urban Distriob Council at their next meeting: That in the 
opinion of this Council the time has arrived when it would be to 
the advantage of the inhabitants to have a system of tramways 
properly equipped on an up-to-date system, baving regard to the 
gread and increasip traffic on the main road of omnibuses and 
ovher passenger vehicles, and that ib be an instruction to the 
General Purposes: Committee to consider and report upon the 
desirabilit v or otherwise of this Council applying for a private 
Bill giving them power to construct such tramway, it also bein 
unders that the improvement works intended to be carri 
out in High-street be so designed as to arrange for tbe passage of 
such tramways.” | 

Pertamouth. —The electric tramoars about to be ordered will be 
of the improved type, with the extended top deck and the reversed 
stairway, giving additional accommodation for six ns, ab an 
extra cosb of £40 per car on the contract price. The Tramway 
Committee's report on the reconstruction of the existing tramlines 
bas been adopted, and they have been empowered to make varia- 
tions where necessary. The committee hope to be ablo to submit 
estimates next December, and to commence the work of recon- 
structing the lines on tae day on which they take them over— 
Jan. 1—850 as to be able to ran in time for the summer traffic. The 
cost of the double line is estimated at £16,000 per mile, that of the 
interlacing liues at £12 000 per mile, while a single line would 
cosb £8,000 per mile. Takiog the pro lines ab 20 miles of 
double track, this will mean an expenditure of £320,000. 


Chelsea. —AÀt the lasb meeting of the Vestry the surveyor sub- 
mibted an application from Mr, A. J. Mules Brown, on behalf of 
Mr. G. Palmer Harding, for permission to erect wires on the lamp- 
poste in King’s-road and Lower Sloane-street, from World's Eud 
towards Victoria, for the purpose of running electric cars. He 
explained that this was a new form of electric tramway which 
would do away with the neceseity of laying rails or overhead 
wires in the streets. All that would be required would be to 
place connecting irons along the side of the road on a line with 
the kerb on poles. The cars would be for 24 passen , and would 
"er three tons. If the system could be worked practically it 
would solve the tramways questions, bub there were many pointe 
to be considered, and he thought the matter might gu do the 
Works Committee. The Vestry, however, decided to adjeurn the 
consideration of the matter for a year. 


New General Traction Co.—The half-yearly report of the 
directors states thab the tramways at Norwich were opened on 


July 30, since when they had been working mosb successfully, 


producing reeults beyond the anticipations of the Board. The 
tramway in Coventry was finished and opened on Jan. 18, and a 
feir return on the investment is . The Philadelphia 
Suburban Traction Company's lines (about 20 miles), connecting 
Philadelphia with the cities of Chester and Media, are nearing 
completion, and a portion of the line has been in successful opera- 
tion since July 1, and the directors feel satisfied with the future 
outlook. The Douglas Southern line bas been in operation some 
time, and the Board expects the same dividend as was paid last 
year—viz., 6 per cent. on the preference shares. The directors 
expect that the company will be in receipt of dividends or interest 
from all the undertakings by the end of the current year. 


Charing Cress-Hampetead Railway —An account of an inter- 
view has appeared in the daily Press in which Mr. H. C. Davie, 
of New York, who is vice-chairman of the syndicate that has taken 


which will provide motive power will be at 
be two sets of lines, one starting from h· street, 
Hampstead, and running down Haverstock hill, and the other 
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from a station adjoining that of the Midland Railway at Kentish 
Town. They will unite at Camden Town eh ge ite and ran to 
Euston Station. It will go under Tottenham Court-road to a 
station connected with the Central London Company's at Oxford - 
street, and thence to Charing Cross, thus linking together the 
Midland, London and North. Western, Central London, and South- 
Eastern Railways. The trains are to be worked on the multiple 
unit " system, each carrying its own motor underneath, so t 
there will be no engines. The corridor cars will be glazed at the 
enda, so thab passengers can see from one end of the train to the 
other. There will be an all.night service, and during the buey 

rtions of the day trains will run every 24 minutes, The 
Journey from Hampstead to Charing Cross is expected to take 
20 minutes. Mr. Davis said there would be no company floated 
here, the Yerkes Syndicate being prepared to find all the capital. 


Strikes. — We learn that the difficulty with tbe Hull tramway 
men has been met by the Tramways Committee in a conciliatory 
spirit, with the result that now the men are working under 
improved conditions. The dispute was on the hours the men hat 
to work, and the new arrangements consist of a 60-hour weok, 
with one day in seven off for each man.—With regard to the 
Ashton tramwaymen’s dispute, the Manchester Guardian says the 
Amalgamated Association of Tramwaymen and Hackney Carriage 
Employés has s palaasa its reply to the statement of the Oldham, 
Ashton, and Hyde Electric Tramway Company in reference to the 
atrike of tramwaymen at Ashton. The reply, which is in the form 
of a letter to the Board of Trade, shows that 36 men in the com- 
pany’s service had worked from 4 to 54 hours’ overtime during 
the three weeks preceding the strike, the aggregate overtime in 
that period having been 664 hours. Those men had gone on duty 
between four and five o'clock in the morning, and after they had 
finished their ordinary shift they had returned to work between 
2.30 and five o'clock of the same day, and so worked the overtime 
referred to. The union contends that the company bas no ground 
for reducing the staff, and alleges that men have been dismissed 
for joining the union, and thab others have been threatened with 
dismiesal in the event of their joining. In conclusion, the union 
say: '' We feel convinced that if the Board would only allow us 
the opportunity of placing our side of the case before them, and 
producing evidence, a different aspect would be pub upon it 
altogether, and it is for that purpose and in the interests I peni: 
that we ask that some intervention should take place by the Board 
of Trade, and we bind ourselves to accept their decision." 


Manchester.—In the last report of the directors of the Man- 
cheeter eme and Tramways Company reference is made to the 
agreement which has been made with the Manchester Corporation 
as to the future working of the tramways by electricity within the 
city and within the districte of a large proportion of the surround- 
ing local authorities. Ab the last Town Council meeting the 
following resolutions were adopted: That this meeting hereby 
consents to the inclueion in the said Bill of provisions to confer 
furtber powers upon the Corporation in connection with their 
tramways undertaking by authorising the construction of addi- 
tional tramways within the city, as follows: A double line of 
tramway commencing by a junction with the existing tramway in 
City-road, and passing thence along Medlock-street and Upper 
Mediock-street to the junction of the last-named street with 
Embden-street. A single line of mr commencing at the 
junction of Upper Medlock-street and Embden-street, and passing 
along Embden-street in an easterly direction into and along 
Boundary lane, and terminating by a junction with the existing 
tramway at the junction of Boundary-lane with Coupland-street. 
A single line of tramway commencing by a junction with tbe 
existiog tramway io Greenbeys.lane, and passing thence along 
Pigott-atreeb into and along Renshaw. street, and terminating by a 
hepa with the pro tramway in Embden street. A single 
ine of tramway commencing by a junction with the existing 
tramway in Cheetham Hill.road, at the corner of Woodlande- 
street, and passing thence along Woodlands-atreet, Humphrey- 
street, Moss Bank, and Lansdowne-road, and terminating in such 
road ab its junction with Oak.road. A single line of tramwa 
commencing ab the junction of Lansdowne-road and Oak oad: 
and passing thence along Oak-road into and along Crescent-road, 
and continulng along the last-named road in a weeterly direction, 
and terminating by a junction with the existing tramway in 
Cheetham Hill-road. To eubstitute double lines for the existing 
single lines in Corporation-street and Cross-street.” 

Devonport.— We are informed that the probable date of the 
opening of the Devonport and district tramway lines for traffic will 
be about the end cf December next. The Corporation have adopted 
a report of the Tramways Committee recommending thao Mr. C. 
Chad well, C. E., be instructed to prepare bills of quantities and 
specifications for the construction and equipment of St. Budeaux 
tramways, and to advertise for tenders ; that the work be under- 
taken at the earliest possible moment, and that application be 
made for sanction to borrow the necessary moneys ; and, further, 
that, having regard to the insurmountable delay in the conetruc- 
tion of the St. Budeaux sewers and the rebuilding of Camel’s Head 
Bridge, application be made for an extension of the period for the 
construction of the tramways. The minutes also contained a reso- 
lution that the committee would be tirs d leate the line to the 
Devonport Tramways Company on the following terms: (1) The 
lines to be constructed by the Corporation at iis own cosd. (2) 
The lines when constructed to be leased to the company for a term 
of years. (3) The company to pay during the lease a yearly rent 
made up of the following iteme: (a) haod eave rent ab the rate of 
£50 a mile; (b) the annual sum requi for interest and sinking 
fand on the cost of Donsireotigd ; (o) one-third of the annual sum 
required for interest and sinking fund on the cost of rebuilding 


ce 
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Camel’s Head Bridge. (4) The lease to contain such provisions as 
might be upon or be reasonably required by the Corpora- 
tion. (5) Following the precedent of the Croydon tramways, the 
lessees to be guaranteed in the due observanoe of the covenants 
and conditions of the lease by the British Electric Traction Com- 
pany, Limited, entering into a bond with the 5 in the 
sum of £15,000. (6) The company to repay to the Corporation the 
expenditure incurred by the latter in obtaining the powers for 
the St. Budeaux line, and also an agreed proportion of the cost of 
obtaining the powers for the new tramways authorised by the 
Devonport Corporation Act, 1900. (7) The tramways included in 
the lease to be worked by electrical energy, and that energy to be 
purchased from the Corporation. 


LIGHTING AND GENERAL, 


Stockton. — The electric lighting of the town is to be commenced 
next week. 

Weston-super-Mare.—The electric lighting company have 
commenced to lay maine. : 

. Stroud.—The resolution to apply for a provisional order, nobed 
in our last issue, was agreed to on Wednesday. 

Knottingley.—The question of electric lighting will again come 
before a meeting of the District Council shortly. 

Dorchester.—Application is to be mado to Parliament for a 
provisional order for lighting the borough with electricity. 

Cuba Sabmarine Telegraph Oo.—The directors recommend a 
dividend on the ordinary shares at the rate of 5 per cent. per 
annum. | 

Islington.—The London County Council have agreed to lend 
ns EMEN £3,100 for electric light installations and street. 

gating. 


Blairgowrie. — The Police Commission have been conferring — 


with Mr. Hawtayne with reference to the question of electric 
lighting. 


Hampstead.—Fawley and Crediton roads are to be lighted by 


means of 16 incandescent electric lamps, at an estimated capital 
outlay of £98. 8s. 

_ Indo-European Telegraph Co. —The directors have declared an 
interim dividend for the half-year ended June 30 at the rate of 
5 per cent. per annum. 

Maidstone.—An additional £4,000 is to be applied for in con- 
sequence of Mr. Preece’s report on Mesers. Stevens and Barker's 
electric lighting scheme. | 

Newington.—T'he full financial report on the electric lighting 
scheme will probably be submitted by the end of the month. The 
accounts have been closed up.  .. 

Basingstoke.—Tbe Council have engaged Mr. Reginald P. 
Wilson, of 66, Victoria-streeb, Westminster, to make a report in 
connection with the electric lighting scheme. 

. Burton.—During the past month the quantity of electric light 
sold in Board of 
1,267 in the corresponding month of last year. 
Canterbury.—The Council have decided to refer the matter of 


the assessment of the electric light works to arbitration, subject 


to an agreement being entered into by the Guardians. 

5 Rochdale. —At the next meeting of the Corporation the General 
or 

bodies to be known as the Electric and Tramways Committees. 
Grangemouth.—The Electric Lighting Committee have been 


empowered to employ a parliamentary agent for opposing the 


application of the North British Electric Supply Company. 

Ellesmere.—At the nexb meeting of the Urban District Council, 
a letter from the Postmaster-General with reference to the proposed 
establishment of a Post Office telephone exchange in the town will 
be further discussed. 

Grays.—The expenditure on the electric light scheme will come 
to £15,000. The vasi diia tenders appear in another column. A 
saving of £650 has n made on the original tenders for the 
building, and £350 on the cables. 

Newport.—The Corporation have decided to apply to the Local 


Government Board for sanction to borrow £30 000 repayable 
within 25 years, required for electric lighting purposes. Of this 
sum £10,000 has already been spent. 


Wealdstone.—The Council are allowing the Harrow Electric 
Light and Power Com Lte supply electric light to premises in 
the course of erection in that part of Station - road which has been 
transferred to their district from Harrow. 

Barry.—A special meeting of the Council has been summoned 
with the object of ''considering the deeirability of passing a reso- 
lution that application be made to the Board of Trade for a pro- 
visional order under the Electric Lighting Acte." 

Eastbourne.—The Town Council intend to apply to the Post- 
master-General for a license, to expire in the year 1911, autho- 
rising the Council to provide a system of public telephonic 
communication within the borough of Eastbourne. 


Friern Barnet.—Àt a reoent special meeting of the District 
Council the question of applying to the Board of Trade for a 
provisional order for electric lighting was considered, and 
consideration of the whole matter was deferred till Oct. 27. 

Rechester.—The Town Council are corresponding with the 
Chatham, Rochester, and District Electric Light Company miii 

d to the latter's offer to treat with the Corporation the 
ine of that part of the andertaking which is within the city, 


Trade for a provisional order under the Electr 


rade unite was 9,790, showing an inorease of 


Committee will recommend the formation of two new 


Co 
the 


Hull—We learn that the cause of the recent failure of the 


electric light lay in the mains, and was owing toa short-circuit, 
and nob to a breakdown of dynamos, as was generally anticipated. 


Launceston. —The differences which have existed for some little 


time past between the Launceston Town Council and the gas 
company have reeulted in a proposal to lighb the town temporarily 
with oil, with the intention o 


eventually instelling the electric 


Ripon.—The City Council have decided to apply to the Board of 

c Lighting Acts to 

authorise the Corporation to supply electrical energy in the city. 

e engineers appointed are Mesars, G. Harrison and Co., of 
ipon. 

Bermondsey.—Nervices have been recommenced at St. James's 
Charch, Bermondsey. The exterior of the edifice has been repaired, 
the interior repainted, redecorated, and the electric light has been 
000 the total cost, with other improvements, being about 

„000. 

Appointments Vacant.—An assistant is required in the meter- 
testing department by the Edinburgh Corporation. There is als 
a switchboard attendant wanted by the Bradford Corporation. 
Fall particulars of theee vacancies appear in our advertisement 
columns. 

Whitby.— The Urban Districb Council have accepted a number 
of contracts in connection with the installation of electric light. 
They have also decided to advertise for tenders ab onoe for the 
loan of £9,000 towards the cost of the worke, and for the remaining 
balances when required. 

Tace-in-Makerfield.—Application is to be made to the Board 
of Trade on or before Dec. 21, 1900, for a provisional order under 
the Electric Lighting Acts, 1882 and 1888, to authorise the Urban 
District Council to =p ly electric energy for public and private 
purposes within their latriob. 

Trowbridge.—Mr. D. Stevenson's report on the electricity 
supply has been adopted, and the Council have decided that the 
special meeting to consider the queation of electricity supply be 
convened in such a form that ib might deemed a statutory meeting 
in case the Council decide to apply for a provisional order. 


Presentation.—On Friday, the 12th inst., the directors and 
London staff of the Brush Electrical Engineering Company Bre 
sented tbeir general manager, Mr. R. Percy Sellon, with a wedding 
gift, consisting of a silver bowl and inkstand, together with an 
illuminated album containing the autographs of the subscribers. 


Vivograph Syndicate, Limited.—This Company has been 

istered with a capital of £80,000 in £1 shares, the objects 
being to carry on in all their branches the businesses of elec- 
tricians, electrical, mechanical, metallurgical, and general engi- 


neers, and contractors for the supply of electrical and other power. 


Poplar Lighting.—With respect to the article on the opening 
of the Poplar electricity works, which appeared in our last week's 
issue, we are informed that the lampe supplied are all of the patent 
Brockie-Pell type, and were made by the Brockie-Pell Arc Lam 
r they being the sole owners and manufacturers of this 

mp. 

Rotherhithe.—At the Vestry meeting on Tuesday a letter was 
read from the County of London and Brush Provincial Electric 
Lighting Company, Limited, relative to the notice served by that 
company in June lasb of their intention to apply for a provisional 
order in respect to this parish, asking for the consent of the Vestry 
in the matter. 

Brighton.—At the Council meeting on Wednesday afternoon 
a report was submitted recommending that application be made 
for a loan of £56,500 for electric lighting. Macbinery and plant 
will absorb about £26,500 of the total sum, and mains and house 
services about £28,500. The remaining £1,500 will be for 
contingencies. | 

Book Received.—We are in receipt of an exceedingly well 
illustrated and exhaustive work entitled Flame Electricity and 
the Camera ; Man's Progress from the Firet Kindling of Fire to 
the Wireless Telegraph and the Photography of Colour," by 
George Iles, and published by Grant Richards, London, on 
Tuesday, Oct. 16. 

Oldham.—The Town Council propose to apply to the Local 
Government Board for sanction to borrow £157,000 for the purpose 
of erecting at Greenhill a station for the supply of electric energy, 
both for lighting and power and for tramway purposes, together 
with the necessary engines, boilers, dynamos, workshops, stores, 
and all accessories. 

sudbury.— The Town Council have confirmed their intention 
noticed in our last issue, and have resolved to make application to 
the Local Government Board for borrowing powers for the two sums 
of £4,523 and £15,536 required, and that intimation be given that 
at the same time an application would be made for a loan for 
electric lighting works, 

Wakefield.—During the present week Messers. Fowler, of Leeds, 
have placed two transformers in the electrical sub station ab the 
top of Westgate, as part of the extra plant necessary for enabling 
the Corporation to cope with the extraordinary load. The capacity 


of the new transformers will admit the simultaneous lighting of 
about 3,000 additional lamps. 


Gloucester, —A tb a rapona meeting in committee of the Gloucester 
City Council on Wednesday it was decided to recommend the 
ration to entertain a proposal for purchasing and working 

tramways. The company owning these lines at preeent 
bave applied for powers to lay down new and extended lines, and 
to employ electricity as the motive power, 
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"Eritaanio the Seeend.“— The Thames Electric and Steam 
Launch Works, of Strand -on - the - Green, Chiswick, recenti 
launched a neat little steam-launch of the above name, whic 
they have constructed for H. Artrop, Eeq. The pm of the 
boat throughout are of teak, and electricity is used to light the 
cabins, and also for the bells required on board. 


Heyweed.—The Council have already applications for 2,700 
8 c.p. lamps out of the 4,000, or about two-thirds of the power 
which they are providing for. The charge for current has been 
fixed ab 61. per unit, inclusive of free wiring. Application is to 
be made for power to borrow an additional £2, for electric 
lighting works. This will make a total of £17,000 obtained. 


Stirlisg.—The electrical engineer is preparing a report on the 
cosb of erecting 10 lampe in the Craigs district. A proposal by 
the engineer to charge less for the electric light to basement 
premises lib during the day, and recommending that the rate be 
4d. per unit, with a minimum charge of EI per quarter, the oon - 
sumer paying for the special meter required, has been approved. 


Penzanoe.—Oat of the 28 applications received for the appoint. 
ment of an electrical engineer bo report on electric lighting the 
followiog have been selected : Lacy, renege, and Sillar, F. J. 
Warden. Stevens, James C. Shoolbred, . H. Trentham, 

inald P. Wilson, Thomas L. Miller, Medhuret and Lloyd, 
Robert Hammond, The appointment will probably be made on 
Monday next. 

Norten.—The Norton (Malton) Urban District Council on 
Monday sealed an agreement with the Northern Counties Elec- 
tricity Supply Aesociation, authorising the latter to apply for a 
provisional order to light the district by electricity. The company 
undertakes to do the public lighting at 30 per cent. less than the 
presenb cosb of gas, and to charge private consumers nob more 
than 7d. per unit. 

Romo.—The Italian Government have estebliehed telephone 
wires along the Idalian Alpe with the obj vob of connecting Rome 
with Paris. Owing to the enormous difficulties which have been 
encountered, it bas taken seven months to complete the work. 
The French Government are now making preparations their side 
of the Alpe, and ib will take some months yeb before the line to 
Paris is completed. 

Catalegue.— We have received from Mesers. J. P. Hall and Co., 
of Oldham, a copy of their catalogue of electrical machines. The 
catalogue is neatly bound, and the inside matter is very plainly set 
forth. Various machines are illustrated, and measuremente, speede, 
powers, and quantities connected with the dynamos and motors 
supplied by the fium are given. The flem has, we notice, obtained 
a silver medal at the Paris Exhibition this year. 

Colwyn Bay — Mr. Leigh (the engineer) has submitted a report 
upon the extension of cables necessary for tl.e purpose of con- 
necting Pwllycrochan Hotel and the Penrhos College, and the 

bable cost thereof, and the Urban District Council have deferred 
ts further consideration for a month. The engineer will in the 
meantime furnish the committee with an estimate of the cost of 
the extra plant required to meet immediate wants. 

Maoclesfleid. — A committee, consisting of the Mayor, Aldermen 
Pickford, Eaton, Fountain, and Savage, and Councillors Cameron, 
Shaw, Ibeson, and Cross, have been appointed to confer with the 
town clerk and take all steps necessary for the procuration of a 

rovisional order to establish an electrical installation for the 

rough. The question of the appointment of an electrical expert 
has been left over until after the elections on Nov. 9. 


Chiswiek.— The work of laylog the cables in connection with 
the electric light in this parish is being proceeded with rapidly, 
and the erection of the generating station is in progress. The 
company will probably be in a position to supply the light from 
their own station by the latter end of the year. We understand 
that, as a temporary measure, arrangements have been made with 
the Hammersmith Electrio Light Company for the supply. 


Vire Alarms.—Ono Thursday evening last week the City brigades 
were turned out in strong force by a '' call” from a warehouse in 
Australian-avenue, Bishopegato.street, which is fitted with a new 
fire alarm apparatus. This arrangement is supposed to get into 
wo: king order through heat, which ata certain temperature acte 
upoa mercury, and by contact with electricity rings the fire alarm. 
The bells were still ringing when the different fice brigades arrived, 
bub there was no fire. 

London Gaszetto.— A supplementary dividend of jd. per £ 
bas been declared in the estate of A. G. Invrig, 46, Whiteposd- laue, 
Victoria Park, London, payable on Oct. at the offioe of the 
trustee, E. UH. Hawkins, Wholesale Traders“ Association. 3, 
Barbican, E.C.— The Light Railway Commissioners have sub. 
mitted to the Board of Trade an order made by them for the 
construction of light railways in the parish and urban district of 
Rbyl, in the county of Flint. 

Weisbach Meeting.—We note commente in the evening papers 
complaining thab reporters in the first instance were refused 
admittance at the Wednesday's meeting of tbe preference share. 
holders of the Welsbach Company, and that after the point had 
been conceded copy was conspicuous by ite absence. The 
subsequent meeting did not produce a quorum, some £950,000 
stock being represented, whereas a representation to the amount 
of a million was necessary uoder the articles. 

The Andrews Joint.Box.—With respect to the Andrews and 
Glass joint-box, described in our last issue, we are informed by the 
makers, Meears. Cowans, of Salford, that no special skill is neces. 
sary on the part of the man using this joint-box. In a service 
joint recently made by a labourer, though his time fell short of 
the record referred to in our article by seven minutes, the result 


was a joint with which no fault could be found. Some instruction 
is, of coarse, necessary in the first instance, and Mesars. Cowans 
arrange to send a man to make a few sample jointe in any place 
where the box is being given a trial. "us 


Stock Exchange. — The Stock Exchange Committee have 
appointed Oct. 31 as a special settling day for United River 
Plate Telephone Company's further issue of 23,361 5 per cent. 
cumulative preference shares of £5 each, £3. 10s; paid, Nos. 16,640 
to 40,000. The committee bave also ordered the said securities to 
be quoted in the official list. The committee have also been asked 
to appoint a special settling Way in Willens and Robinson's further 
issue of 10.000 ordinary shares of £5 each, Nos. 90,001 to 100,000, 
and 10,000 6 per cent. cumulative ren shares of £5 each, 
Nos. 70,001 to 80,000, and to allow following securities to be 

uobted in the official liat; Willans and Robinson's farther issue of 
0,000 6 per cent. cumulative preference shares of £5 each, fully 
paid, Nos. 60,001 to 70,000. 


Papristeel Conduits.—We have received from the General 
Electric Company a circular which they have just issued regarding 
their ''papristeel" conduit. This is an improved form of the 
firm's well-known ''union" steel tubing, in so far that to the 
mechanical advantages of this latter are added good insulation 
and proof against damp. This tube can be supplied with ecrewcd 
fittings if necessary, and is standardised to fit their union 
5 of accessories. This will be found of great ad vantage in 
the installing of the tube and the ooed of the system, combining 
as it does the quallties of the various mechanical and iosulating 
conduits is exceedingly low. Tne conduit ie made with external 
diameters ranging from zin. to ljin. The insulating material 
consists of paper tube, this being drawn over with the union steel 
conduit. 

Hornsey.—The District Council have decided to at once proceed 
with the iostallation of the electric light ia a portion of the district 
under their charge, and last Friday Colonel Luard sab ab the 
Council offices, Highgate, to take evidence with reference to the 
application of the Council to the Local Government Board for 
sanction to borrow £73,500 for the purposes of the scheme. "The 
scheme is that of Mr. Roberb Hammond, and the buildings are to 
be erected from the plans of Mr. E. J. Lovegrove, the Council's 
engineer. The generating station will adjoin the Great Northern 
Railway at Hornsey, and be on the same site as the new public 
baths, the spare heat from the furoaces being used in the bathe. 
It is intended to replace 155 gas lampe by 94 arc lampe, and the 
estimated revenue at a lower price than gas at 33. 1,000ft. is 
sufficiend to leave a margin of £1,764, after paying all charges. 


Fitting Lerd Ellesmere’s House.—A number of leading manu- 
facturers in England and France were recently invited to submit 
designe for electric fittings for Bridgewater House, London, the 
town residence of the Earl of Etleamere. Coneiderably over 100 
designs were eend in, and those submitted by Messrs. Donnison, 
Berlyn, Sillem, and Co., Great Portland-street, W., were selected, 
and the order has been placed with that firm. A brief description 
of theee fittings should be interesting. Thue massive circular 
dishes of elaborately cat glass, 24in. in diameter, surmounted by 
finely designed metal coronae form the principal part of each 
electrolier. These coronas of wrought and chased metal are in 
the style of the Italian Renaissance, in keeping with the decora- 
tion of Bridgewater House. The electroliers consisb of handsome 
coronas with six crystal pendants surrounding the larger central 
cub.glass dish, and carrying 45 lights in all, these coronas being 
supported by chains and rings from metal crowns ab the ceiling 
above. The state rooms alone will take 16 of these electroliers, 
and tbe scheme is throughout of the most costly description, and in 
its way is quite unique. 

London County C»unoll. —Àt Taesday's meeting of the Council 
the Highways Committee recommended the Council to mako 
application in the next session of Parliament for powers (1) for 
the construction of tramways for electrical traction between the 

resent terminus of the London County Council tramways at 

igh street, Tooting, to the county boundary at Waterfall Bridge; 
(2) to acquire the S». Matthew’s girls’ school p ad j alng 
the Camberwell tramwa ap for the establishment of a gene- 
rating station for the London County Council tramways. The 
committee also recommended that the resolution of the Council 
of Aug. 1, 1899, with reference to the appioaiion to the Board of 
Trade for a license under the London Tramways Act, 1888, to 
authorise the experimental use of mechanical traction on the 
tramways between Westminster Bridge and Tooting, be not 
furtber acted upon. This action is taken because powera 
bave now been obtained by the London Council Tramways 
(Electrical Power) Act, 1900, for the reconstruction for 
electrical traction of the whole of the Council’s tramways, 
including the portion from Westminster Bridge to Tooting. 
Ib was farther recommended that no further action be taken upon 
the resolutions of the Council of March 27 and May 15, 1900, 
respectively, with regard to the institution of proceedings against 
the London Electric Supply Corporation in respect of the company's 
failure to maintaln a proper supply of electrical energy in the 
areas included in the company's orders of 1889 and 1890. A very 
large number of applications to lay mains, etc., were sanctioned 
under the usual conditions, also an application from the General 
Post Office for permission to lay (a) two Sin. pipes for telephone 
wires from the south-west corner of Temple-avenue into the 
Victoris.embankment subway, and (b) one 3in. pipe from the 
south - west corner of Carmelite-street into the subway. 


Portsmouth. —The Postmaster-General has granted the applica- 
tion of the Town Council for a license to establish and work for 
25 years a municipal telephone exchange in that town. A special 
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committee is to be appointed to take charge of the undertaking, 
and the co-operation of local authorities in contiguous townships 
has been secured. The Fareham Urban District Council bave 
decided to support the proposal on condition that they retained 
control of their roads. 

Sevenoaks.—Ab the last meeting of the Urban Disbricb Council 
the report of the eub-commibtee appointed to interview the Elec- 
trical Power Distribution Company, Limited, on the question of 
supplying Sevenoaks with the electric light was presented, and 
id was stated that the company had met them with every. good 
spirit, which pointed to the probability of the electric light being 
provided for Sevenoaks on most satisfactory terms, and at great 
convenience to the district. 

Perth.— Ab a recent meeting of the Electric Lighting Com. 
mittee, a letter was read from Mr. Hawtayne stating thab the lamp 
columns ordered for Atholl - street have the lamps supported centrally, 
and that they would not be suitable for the lighting from the side 
of the atreet. The Commissioners therefore decided to abide by 
their first resolution and retain the lamp-posts in the middle of 
the street. The distributing maios will be laid along the south 
side of the street, and a cable run across to each lamp therefrom. 

Articled Pupils —Ab a recent meeting of the Sheffield Town 
Council attention was called to a resolution to receive a youth as 
an articled pupil at the electric supply department, Id was taken 
for granted that the head of a department is nob to receive any 
premium. Ab the same time it was argued tbab this was unfair to 
a head official, for why should he give special attention to a youth 
withoub recompense? Ultimately the Council accepted the youth, 
as suggested by the committee, and referred the general question 
to the Finance Committee, 

IMord.—At the last meeting of the Urban District Council the 
Clerk read a letter from the Local Government Board with 
reference to the Council's suggestion to contribute £350 to the 
cosb of placing the e wires underground. They stated 
that they knew of no authority under which such payment could 
be made, and therefore could nob authorize such payment. It was 
resolved that a deputation consisting of the chairman, vice- 
chairman, and the clerk should attend on the Local Government 
Board to explain the matter. 

Brighton.—It has been decided to include in the Bill to be 

romoted by the Corporation in the next session power to the 

poration to purchase and hire out to consumers or wiring 
contractors electric motors, cooking, heating, and ventilating 
apparatus. Feeder No. ll is to be extended to the south side of 
Grand Junction-parade ab an estimated cost of £2,500. The engi- 
neer has been instructed to report upon a proposal that the public 
street lampe in the upper portion of New England-road and the 
lower portion of Chatham-place should be lighted by electricity. 

Morecambe.—At the las? meeting of the Urban District Council 
a letter was read from the Technical [nsbruction Committee, asking 
that, on the score of healtb, electricity might be used as an illaminant 
instesd of gas. The excessive heat caused by the gas had caused 
many headaches. It was Jecided to refer the mabter to the Plans 
Committee, During thé discussion ib was suggested thab in the 
meantime estimates might be obtained from tradesmen as to the 
coat of substituting electric light, and ib was stated thab a minute 
dw been formerly passed authorising the adoption of the electric 

gh. 

Glasgow.— Oa Saturday the Port Dundas electricity works were 
thrown open for the inspection of the electrical engineers and others 
in the city interested in the development of the application of 
electricity. The visitore, about 700 in number, were received by 
Bailie Maclay, convener of the Electricity Committee; Bailie 
Willock, convener of the Works Committee ; and by Mr. Chamen, 
chief engineer. We learn that the openiag of the station, which 
was described in our issue of Sept, 21, has excited such great 
interest in electrical circles far outside of Glasgow, as well as 
ski i the general body of ratepayers, that the committee will 
pr ly have the works open again for inspection by the general 
public. 

Walsall.—The total number of consumers supplied on Sept. 30 
last was 165. The total units generated ab the station during the 
month of September was 29,043. "The total unite from the trans 
formers was 21,564. The Local Government Board have approved 
that the land formerly parb of the site of the Wolverhampton- 
Streeb gasworks be appropriated for tbe electric lighting under- 
taking. The Board have also sanctioned loans of £6,320 and £3,150 
oub of the proposed loan of £15,000 for the purpoee of the electric 
lighting undertaking, and they have aeked for a detailed estimate 
of the cost of the proposed works in relation to the application for 
a loan of £5,678 for tho extension of the electric lighting mains to 
Besoot. 

Smethwick.—The Council have decided to consult Mr. J. G. 
Aldridge, electrical engineer, with regard to their negotiations 
with the Biitich Electric Traction Open. We understand 
that a somewhat more favourable basis of negotiations has been 
arrived at, according to which the Council would have the power 
to take over the concern in seven or fourteen years after the 
expiration of the present lease, the British Electric Traction 
Company paying all expenses of management, and while agreeing 
to hand over to the Council a percentage of bbe gross receipte, 
also undertake to eupply electricity for lighting and other purpose 
to private consumers ab the same rates which are current in neigh- 
bouring districts. 

Hovo.—Ib has been decided that a committee, to consist of 
seven members, be appointed to carry out the following duties— 
viz, : to superintend the lighting of the ms streets; to fix and 
'debermine the situation of all lamps within the borough ; to have 
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charge of all matters arising oub of the electric lighting orders in 
force within the borough, or any deed of transfer, contract, or deed 
made thereunder, particularly as to carrying out the electric 
lighting order for Aldrington ; and generally to take cognisanoe of 
electric lighting within the borough, and aleo to have the specia 
control of any officer appointed particularly for electric lighting 
purposes; and thab the duties of the Works and Improvements 
Committee be varied accordingly. 

Sheffield. — The question of the cheap supply of electricity was 
discussed ab the Town Council meeting last week, and it was 
suggested that the Electric Light Committee should make full 
enquiry whether the supply could be obtained at the pid mouth or 
elsewhere. The consumption of electricity would increase by leaps 
and bounds in the near future, and the Council sbould know which 
was the cheapest source of supply. The committee propose to 
recommend the Council to establish a new generating station for 
the development of electricity on a large scale, and the whole 
question will then be discuesed. The 1 of the pit mouth is 
to be considered by the engineer. It appears thao the water 
power of the city cannot well be utilised for the generation of 
electricity. 

City of London,—A scheme was introduced at the Court of 
Common Council on Thureday week for the testing in-future of all 
electric meters within the City under tho direction of the electric 
inspector at the expense of the City of London Electric Lighting 
Company and tbe Charing Cross and Strand Electricity Sapply 
Corporation, each company to contribute, in addition to the other 
expenses, £200 per annum to the Corporation in respect of the 
electrical inspector's salary. Under those circumstances, it was 
proposed tha* tho inspector's salary should be increased from £350 
to £500 per annum. Under the scheme the Corporation would be 
relieved in future of all expenses connected with the appointment, 
those expenses ab present amounting to £350 per annum. Finally, 
consideration of the matter was adjourned. 

Airdrie.— The Scottish House-to-House Electricity Company, 
Limited, have acquired the interest of the New General Traction 
Company, Limited, in the Airdrie tramway scheme, and they are 
arranging to obtain similar powers for the adjoining burgh of 
Coatbridge, which they at present light with electricity. Airdrie 
Town Council baving previously acquired a provisional order for 
the electrico lighting of the town, a conference was held on the 
12th inst. as to the House-to. House Company acquiring thab order, 
and lighting Airdrie from their works at Coatbridge as well as 
running the tramway. A resolution was carried recommending 
the Town Council to dispose of its provisional order to this com- 
pany upon terms indicated by the company's representative, bub 
which have not as yeb been definitely concluded. 

Salford —A private conference of members of local authorities 
was held on the, 10th inst. in the town hall to consider the question 
of providing or si ey, S improved telephonic service within 
the National Telephone Company's district, of which Manchester 
is the centre. The Mayor of Salford presided. Other members of 
the Corporation and about 30 representatives of neighbouring 
authorities, including Eccles, Bowdon, Failsworth, Prestwich, 
Levenshulme, Swinton and Pendlebury, Whitefield, etc., were 
present, A resolution was carried unanimously, ''Thab a coms 
mittee be now appointed to coneider the question of providing 
better facilities for telephonic communication, and to report their 
recommendations on the matter to a future meeting.” Ib was 
decided that the committee should consist of one representative 
from each of the local authorities invited to the conference, 


Harrogate —The Corporation's electric light installation was 
established in April, 1897 and the total loans sanctioned up to the 
preeent time amount to £68 724. During the third year 365,404 
units have been sold, as against 201,363 in the second, bringing in 
a total revenue of £6,400, an increase of £1,732. The neb profit 
for the past year, after the payment of all charges, is £777. The 
previous year showed a deficit of £729, which now been dis 
charged. There is an increased demand for the light, and the 
Corporation have reduced the tariff. The Council have decided 
to apply to the Local Government Board for sanction to a further 
loan of £10,000 for a new boiler houee and generating plant equal 
to the supply of 10 000 additional lampe. An additional trunk 
main from the works to the town has also been arranged for. This 
immediate extension, however, forms only a portion of the com 
plete extensions contemplated. The remaining portion of the 
projected works is estimated to cost £40,000. 


Londonderry.—Mr. Macrory, electrical engineer, has prepared 
a report on eupplying the shipyard with electricity for lighting 
and power purposes. He stated he had obtained from the 
managing director of the shipyard particulars of their require- 
mente and made his calculations as to the extra plant, engines, 
conduite, cables, etc., necessary, of which details were given in 
the report. This projected scheme would be so wrought out as to 
serve in its district) as a pard of a larger extension for private 
lighting and power when such should be deemed necessary. He 
also gave detailed essimate of revenue and expenditure. The 
whole cost of the project to supply the shipyard with electric 
lighting and power on the basis of the requirements indicated 
would cosb for everything £5,300. This money could be borrowed. 
To repay the borrowed money with interest, as well as to pay for 
the maintenanoe of the machinery in good order and the ordinary 
working eres a sum of EI 421 per year was wanted. It was 
estimated that the shipyard would pay to the Corporation £1,580 
annually, thus leaving a net profit of about £160 a year. 


Derby.—The Town Council have applied for a loan of £35,000, 
this being the estimated amount of capital 5 on electric 
lighting account for the next two years. During the discussion 
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on the subject, ib was stated that the neb resulb of the year's 
trading was tha? the committee had paid not only the ordinary 
interest upon the capital, which amounted to £105 000, but they 
had also repaid £2,507 of loans borrowed, and, in addition, they 
had a small margin of £113 to the good. Of the £35,000, £8,659 
was required for a new engine, and it was necessary to order the 
eogine within a short time, as manufacturers could nob put forward 
the work under something like two years of notice. In the first 
eight montbs of this year there had been an increase of 9.000 in 
the number of lampe, as compared with an increase of 7,800 last 
yeu. This. demand was still increasing, and there were more 

emands in the office now for electric a AE than at any previous 
time. Hence the deeirability of looking ahead, and providing 
themselves with machinery which would certainly be wanted 
within the time he had stated. A new chimney would be required, 
and the extension of the mains would cost £7,500. 


Motor-Generators.—The Metropolitan Company are gradually 
converting their old single-phase system into a continuous-current 
system, tbe generating station being situated at Willesden, from 
which tho current will be sent to various sub-stations in the com- 
peny's ares. The contract for the electrical equipment of the 
new Mancbester-equare sub-atation has been placed with Meesrs. 
Witting Bros., Limited, 49, Cannon.street, E C., and comprises 
about 9,000 h. p. of heavy machinery. There will be six synchro- 
nous poly phaee motor-generators of 500kw., each machine consisting 
of a 900 b. b. p. motor direct coupled with a multipolar continuous- 
current generator of 500 kw. In addition to the six large sets, there 
will be three auxiliary motor-generators of 70 kw. to 80 kw. for 
starting and exciting tbe large machines, and for helping with the 
day load. The two phase current generated by tho Westingbouse 
alternators in the power station ab Willesden is stepped up from 
600 to 10,000 volts per phase, then sent over about 5j miles of 
cable to Manchester square, where it is transformed down to 
1,000 volts per phase for the motor generators. The sub station 
equipment will be of a bighly interesting nature, as special 
arrangements are neceesary in such cases to ensure the perfect 
parallel 77 of the large synchronous motors ab all loads; the 
problem of feeding such large synchronous motors, placed at the 
end of a long transmission line, possessing both inductance and 
capacity. -oing by no means an easy one when the power is eup- 
plied frou. a steam-driven station, as is the case in question. 


St George (Hanover square).—The Vestry met specially on 
Thureday week to consider the question of the lighting of the 
parish by electricity. Atthe outset of the meeting a letter was 
read from the Gaslight and Coke Company, aeking the Veetry to 
poetpone for a short time their final decieion on the matter, as at 
the next meeting of the company they would have under con- 
sideration a more comprehensive scheme for the better gas lighting 
of the parish at much less cost than the scheme of the electric 
lighting company, which they would submit to the Vestry. The 
recommendation of the committee was that the agreement between 
the Veetry and the Westminster Electric Supply Corporation, 
Limited, be approved and adopted, and that the seal of the Vestry 
be affixed to the agreement with the corporation. The agreement, 
which was adopted and sealed by the Vestry, provided among 
other conditions that the company should commence the works 
immediately on the completion of the agreement, and should com- 
plete the 600 arc lamps by June 30. 1902. Lighting according 
to schedule was to be at the rate of £32 per annum for each 750 wato 
arc lamp, £22 for each 500-watt arc lamp, £4 per annum for 
each 120 watt incandescent lamp, and £3 for each 60 watt incan- 
descent lamp, these rates to be subjecb to a cumulative rebate of 
one half per centum per annum for each year after the first full 
year during which any lamp has been used. O ice of the most 
important clauses, and one which has been the subject of much 
debate, runs as follows: ‘‘Ia the tenth and twentieth year after 
the date of this agreement the Vestry shall be entitled to refer 
to an arbitrator, to be appointed by the president of the Institute 
of Civil Eogineers, the question whether the payment per lamp 
per annum fixed by this sgreement should be varied in consequence 
of the adoption by the company of any improvemont or method 
which bas resulted in a eubstantial alteration in the cost of lighting 
the streets by electricity, and it shall be in the discretion of the 
arbitrator to vary sach payment in any manner he may think fit; 
but no variation shall be made which shall cause the future profite 
of the company to be less than they were immediately prior to the 
adoption of such improvement or method. If, however, any 
increase in profit shall reeult to the company from the adoption of 
such improvement or method, such increase of profit may be 
apportioned between the company and the Vestry in such a 
manner as the arbitrator shall think fit to award, provided that 
such apportionmenb shall not apply to any profite which shall 
have accrued to the company prior to the date of such award.” 


New Issue.—Tbe City of London Electric Lighting Company, 
Limited, this week made an issue of £200,000 44 per cent. second 
debenture stock, at £100 per cent., redeemable at par in either of 
the followin 
any time after Deo. 31, 1910, on six months’ notice; (2) in the 
event of a winding-up or of the security from any other reason 
becoming enforceable before Deo. 31, 1910. The stock forms part 
of the additional amount of £400,000 which the directors were 
authorjeéd to borrow by a resolution at an extraordinary 
general meeting of the company held on July 11, 1900. Ib will 
bear interest at tbe rate of £4. 102. per cent. per anoum, and 
will be redeemable, on six months’ notice, at the company’s 
option ab any time after Deo. 31, 1910, at £100 per cent. Ib 
will rank pari passu as a second charge by way of eng 
security upon the undertaking and business of the f an 
its property present and future (excluding its uncalled capital 


events—viz. : (1) at the option of the company at 


for the time being), subject only to the first charge to secure 
the £400,000 5 cent. debenture stock already issued by the 
company, and the premium of £100,000, payable on redemption 
in respect thereof In the event of a sale to the local authority, 
the neb proceeds of sale will be applied (subject to the redemption 
of the £400,000 5 per cent. first debenture stock at £125 per cent.) 
to the redemption of the second debenture stock at £100 per cent., 
and in the event of a winding-up, or of the eecurity from any other 
reason becoming enforceable before Dec. 31, 1910, the stock will 
be redeemed at a like rate. Power is reserved to create further 
second debenture etock, ranking rari passu with the present issue, 
to an amount not exceeding the sum of £200,000. The present 
issue of debenture stock is made in order to provide for the 
capital expenditure sapien Ba enable the company to cope wit 
the constantly growing number of lamps and motors to be sup ; 
From the prospect us we note that on Dec. 31, 1899, the number of 
customers was 8 738, while during the present year, up to Oct. 3, 
further applications to the extent of 57,918 lamps have been 
registered, raieiog the total ab that date to 508,856 8-c.p. lamps, 
of which 487,540 were then connected, representing 9,323 
customers, Thie shows an average weekly increase of applica- 
tions for 1,466 lampe during 1900. The groes revenue of the 
company has been as followe : £68 863. 193. 3d. for the year ended 
Dec. 31, 1894, and £187,253. 16a. 7d. for the year ended Dec. 31, 
1899 This represente a net revenue remaining after the payment 
of interesb on first debenture stock, and the deduction of the 
actual cosb of repairs and renewals of plant, etc., of £48,870, 
18s. 11d. The recent revision of the rates charged to customers 
(which confera a distinct benefit on the long-hour consumer), and 
the large number of additional lamps supplied, will, ib is esti- 
mated, increase the gross revenue of the company for the year 
1900 to about £225,000. The annual interest on the present issue 
of debenture stock will amount to £9 000 only. The assete of the 
company are stated at £1,254,572. 16s. after deduction of the first 
5 per oent. debenture stock inclusive of premium payable on 
emption. 


Ayr.—The Corporation have received a long report on the 
proposed change of electric lighting system by Mr. W. A. 
Chamen, electrical engineer of the Glasgow Corporation. The 
following are the principal portions of the report, for which we 
are indebted to the Ayrshire Observer: With regard to the main 
question of the change of system of eupply from high-tension to 
low-tension continuous current with a three-wire system, I am 
entirely of opinion that this should be done, and ad once. You 
are in an exceptional position, having an opportunity of getting 
rid of one of your existing engines and alternators, for which you 
will receive au allowance of about £1,500 in consideration of your 
ordering from the makers, Meesrs. Siemens Bros. and Co., an 
engine and dynamo, or alternator, whichever you may choose in 
lace thereof. There is no doubt in my mind that you should 
decide immediately to make this new engine and dynamo of the 
continuous - current type, and as nearly as possible like the two 
which you have veri d ordered for the tramways plant so as to 
be interchangeable with them either for lighting or tramway 
supply. If you do this you will be in a position of having 
one continuous-current set of plant available for electric 
lighting, one ditto ditto for tramway supply, and a third 
sev available as a reserve for either of these purpoees. 
There can be no doubt that you will gain greatly by 
giving a supply of continuous current in the central area 
instead of alternating current. It will enable you to work 
with greater economy and to use accumulators, which will be of 
assistance for times of light load, and it will give your consumers 
the great benefit of being able to use electric motors without any 
of the troublesome conditions which arise when using motors wi 
an alternatiog-current supply. You will probably find it con- 
venient and economical as time goes on to increase your low-tension 
continuous-current plant, reserving the high-tension plant for the 
outlying districts, some of which, at any rate, are rather too far 
off to be satiefactorily reached with a low-tension supply. As 
regards the extent to which the low-tension supply should be ab 
first adopted, I would say that Mr. Fuller’s proposal to deal with 
High.street, Alloway street, Burns Statue-equare, Kyle street, 
Newmarket - street, and Sandgate - street, together with the 
various offshoots from these streets, seems quite the right 
thing to do for a start; but there is no doubb that you will 
find it convenient to increase the radius later to grido 
between one and two miles. The principle upon which I wo 
recommend you to proceed is to e all further new plant which 
you may require to meet increased demand from time to time of 
the continuous current ty pe, and to utilise the alternating plant you 
already have for the purpose of supplying only the more distanb 
consumers, who will presumably also increase in due course. In 
thie way, when you increase your continuous-carrent plant, you 
will at the same time increase the area which you will supply with 
continuous current, while you will be retaining your existing 
alternating-current plant in economical use, and be saved the loes 
ou would be likely to incur if you were to attempt to dispose of 
bnow.” The Corporation have agreed to adopt the change of 
system recommended by the report, and to order the low-tension 
ongines from Meesrs. Siemens, and have also instructed Mr. Fuller 
to proceed to Mesars, Siemeus and arrange as to the plant and the 
price to be paid therefor, and authorising bim to close matters 
unless Meesrs. Siemens want any material change made on the 
existing proposal. 


Nantwich. — The following report is before the General 
Purposes Committee of the Urban District Council, which has 
been compiled by the Electric Lighting Sub.Committee. The 
document, according to the Nantwich Guardian, described the 
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systems at work in the following towns visited—namely, Black- 
pool, St. Annes, Llanrwst, Chester, and Darwen. Though the 
works visited, the repo continued, were nearly all considerably 
larger than any works that might be constructed at Nantwich, 
the principles involved in small works were the same as in lar 
ones. The principal matters that would have to be considered in 
connection with the proposed works ab Nantwich were: the site 
for a generating station, the best system to be employed, the 
extent of the area of supply, the capacity of the generating plant, 
the price to be charged for current, the question of free wiring, 
and lastly, tbe question of employing an expert to advise. With 
regard to the site of the generating station, where coal was the 
fuel used, ib was a greab advantage if a site could be obtained 
near a railway station or canal, in order that the cost of carting 
might be saved. A good supply of water should also be obtain- 
able, to allow condensing operations to be carried out cheaply, 
without a large quantity of auxiliary machinery. The works 
should be central, and not cause a nuisance to adjoining property, 
and there should be means of getting in heavy goods. With regard 
to the works being a nuisance to adjoining property, ib was olearly 
demonstrated ab Darwen that those, even in conjunction with 4 
refuse destructor, if properly carried out, could be placed almost in 
the centre of the town without any nuisance arising. The site in 
Wall-lane was central, and, if adopted, water for condensing 
pu could probably be obtained from the river. With regard 
to the question of fuel, the sub-committee were of the opinion that 
it was advisable to construct a refuse deatructor in connection with 
the electric light works, from which the greater portion of the 
steam required could be raised, snd at the same time a greab deal 
of carting, both of coal and refuse, saved; ab present the latter 
had frequently to be carted long distances to a sui able tip. The 
quantity of refuse available was, they understood, about 15 to 16 
tons per day. With a Meldrum destructor and a Lancashire 
boiler, no doubb 112 ih.p. could be obtained, which would 
robably be found sufficient to eupply the whole of the demand 
or some little time. The estimated cost of a destrucbor of the 
size required, with boiler, chimneys, and buildings complete, 
would be about £2,000. About half of this, or £1,000, would 
represent the actual extra cost of the destructor, as boiler, 
chimney, and buildings would be required in any case. A 
daplicate boiler should also be provided and arranged for hand. 
firing with coal. This could then be used as a reservoir for steam, 
and thus assist in steadying the steam pressure, which was apt to 
vary considerably when ra by destructors. With regard to the 
best system to adopt, they recommended the three-wire 500.volt 
(with continuous current) system, supplied to consumers ab 
250 volts; and the best method of laying the conductors was in 
wooden troughing filled with pitch. As to the extent of the area 
of supply, thie, within reasonable limite, should be as large as 
possible, so as to get the greatest number of street lamps of the 
mains. Ib was also found that consumers, as a rule, would nob 
join till they saw the cable actually laid. The generating plant 
should be sufficient for immediate requirements, allowing some 
margin for contingencies, In small works it was out of the 
question to have any of the plant idle, bub ample provision for 
additional machinery should made in the buildings. It was 
essential in small schemes like theirs that the works should be 
carried out with the utmost economy consistent with efficiency. 
There were two principal methods of charging for electricity — 
namely, the uniform price and the long-hour consumer rate. Both 
were extensively adopted. 'The uníform rate was the simplest, 
though the long hour consumer rate was the most favourable to 
large consumers, who had to be encouraged. They thought that 
tbe uniform rate would be found the best—at all eventa, to begin 
. with. As to free wiring, they found that this was not general, 
and where practised was being discontinued, With regard to the 
employment of an expert to advise, there appeared to be two 
m viz. : first, the appointment of a competent resident 
engineer, who had been employed in similar works, to pre 
plans and carry out the works ; second, the employment of an 
ex as consulting engineer to take the direction and be 
responsible for the scheme, with a resident manager to look after 
technical and commercial part of the undertaking. They were 

not in a position to say definitely which of these methods was the 
better until the cost of each been ascertained. 


PROVISIONAL PATENTS, 1900. 


OCTOBER 8. 

17811. An improved electric aro lamp. [Frederick Hungerford 
Bowman and Thomas Archer Rose, 9, Adam-street, 
Strand, London. 

Au improved devioe for measuring upward pressures, 
and particularly for enabling the trolley arms of 
electric tramcars and vehicles boing set to exert a 
certain upward preesure on the wire. 
kinson, 8, Quality-court, Chancery-lane, London. 


17829. 


17846, Improvements in telephones. Charles Shore and Charles 


Heap, 6, Bank-street, Manchester. 
tion. ) 

17865. Improvements in the operating mechanism of electric 
controllers. Thorsten von Zweigbergk, Clun House, 
Surrey-street, Strand, London. 

OCTOBER 9. 

17004. Improvements in or relating to electric meters. 

Ellis, 111, Hatton-garden, London. 


(Complete specifica- 


John 


Joseph Wil- 


mo-electric machines. Matthew 
William Wallbank Mackie and Egerton John Glyn, 77, 
' Tarnmill-streeb, London. : 

17917. Improvements in means and apparatus for relaying 
electrical currents. Hartwell William Webb, 9, Ellison- 
terrace, Soreatham, London. ; 

17929. Improvements in telephonic repeaters or relays and 
circuits connected therewith and therefor. Charles 
Adame Randall, 98, Prince of Wales Mansions, Prince of 
Wales-rqad, London, N. W. 

17941. Improvements in or relating to olectrical aro lamps. 
Henry Bevan Swift, 19, Soathampton-buildings, Chancery- 
lane, London. l 


575 
.17916. Improvements in dyna 


OCTOBER 10, 

18000. Imp ovements connected with overhead trolley poles 
usod in electrical traction. William Ellison Rowlands, 
10, Se. George’s-crescenb, Liverpool. 

18001, Improvements in or applicable to switchos for electro. 
motors. Joseph Plato Hall, 70, Deansgate, Manchester, 

18006. Improvements in conduits for oleotric conductors. 
Hosea Tugby, 47, Lincoln’s inn fields, London. 

18031. Improvements in telephone systems, Milo Gifford 
Kellogg, 24, Southampton buildings, Chancery-lane, 
London. (Complete specification.) 

18036, Improvements in or relating to thermo-electric genera- 
tors, Alfred Julius Roult, 111, Hatton-garden, London. 
(Albert Tissier, France,) - 

Improvements in or relating to covering the oonduc- 
tors of multiple or other telegraph or telephone low 
espacity cables. George Edward Heyl-Dia, 6, Lord- 
street, Liverpool. 

Improvements in distributing heads or terminal boxes 
for electric cables. George Edward Heyl-Dia and 
W. E. Hitch, 6, Lord-street, Liverpool, 

Improved encasement for electsic cables, Eugen J. 
Kiss, 18, Southampton-buildings, Chancery-lane, London. 

Improvements in wagnetlo rotary motors. Emile 
Dinoire, 72, Cannon-street, London. (Complete specifi- 
cation.) ; 

Improvements in electrical earth lines. Giovanni 
Battista Marzi 72, Cannon-street, London. (Complete 
epecification.) 


18014. 


18045. 


18056. 


18058. 
18059. 


l OcroBkR 11. ELM 

Improvements in electrical exercising apparatus. 
_Alfred M. Crooker and Frank N. Macdonald, Fife House, 
Kingaton-on-Thames. | | l 

Improvements in electric stop motions for warpiag 
machines. Frank Ashworth Holt, 17, St. Ann's equare, 
Manchester. . 

Improvements in or relating to elec 
vehicles, Ferdinand Porsche, 
London. (Complete rpecification.) 

Improvements in polyphase alter nating -· ou 
formers. Carl Schaller, 
(Complcte specification. ) 

Improvements in connections for electric fase-boards, 
switches, and like apparatus. Herbert Dudley Barlow 
and Leonard Barlow, 18, Southampton - buildings, 
Chancery-lane, London. . 

Improvements in the distribution of electricity to a 
plurality of electromotors. Thorsten von Zweigbergk, 
Clun House, Surrey-streed, Strand, London. 

OCTOBER 12, 

An improved method of automatically regulating the 
flow of liquids, gases, electricity, chemicals, aud 
powders. William Player Miles, Sv. Cuthbert’s, Grove 
Park, Kent. | 

An improved advertising clock either combined or not 
with an electric alarum or call. Paul Royer, 52, 
Chancery-lane, London. (Complete specification. ) 

Improvements in shades of electric incandescent lamps, 
The Spiral Globe, Limited, and Ernest André Livet, 53, 
Chancery-lane, London. | | 

Improvements in or relating to incandescence olectrio 
lamps. Peter Kopp, 322, High Holborn, London. 

| OCTOBER 13. 

Improvements relating to electrio terminals for cable 
connections, Robert Frederick Hall, 24, Temple-row, 
Birmiogham. : 

18234. Improvements in electrical switches or contact 
breakers, Robert Frederick Hall, 24, Temple-row, 

Birmingham. 

18235. An improved lighting device for electrically lighting 
miners’ safety lamps. Lewis Noah Williams, Lioyd’s 
Bank-buildiogs, Bristol. 

18254. Aa automatic switch to be used on wires carrying 
electrico currents for the purpese of cutting off these 
currents when the maia wires break from any cause, 
or are otherwise interrupted. Patrick Browne, 36, 
Chancery-lane, London. 

18269. Improvements in or relating to the electrolysis of 
fused chiorides or metallic salts. Edgar Arthur 
Asherofb and James Swinburne, 111, Hatton-garden, 
London. 


18066. 
18067. 


18099. da ven 


111, Hatton - garden, 


18114. t trans- 


€ 


6, Lord-street, Liverpool. 


18119, 


18187. 


18156, 


18175. 
18184. 


18195. 


18333. 


576 
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18281, Improvements in the contrel of electric moters and 
ome eee points, and in 
means therefor. Harry Ward Leonard, 46, Lincoln’s- 

d -fielde, London. 

18282. Improvements in the Junctien boxes for electric cables, 
and in forming branch connections therefrom. Joseph 
Alexander Jeckell, 46, Linooln’s-inn-fields, London. 
(Complete specification. ) 

182983. Imprevements in junction boxes suitable for connect- 
ing electric cenductors. Joseph Hetherington and 
the Britieh Electric Transformer Manufacturing Company, 
Limited, 46, Lincoln’s-inu-fields, London. 

18884, Improvements in electrio transformers. Arthur Francis 
Berry and the British Electric Transformer Manufac- 


taring Company, Limited, 46, Linooln’s - inn - fields, 
London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published on Nov, 3. 


1899, 
28389, Transmitters for Morse alphabet and printing tele- 
graphy. Cerebotani and Moradelli. 
22891. System of telegraphy. Lorrain. (Bedell.) 
$3009. Electric lighting of railway vehicles. Hill. (Date 


19 for under International Convention, April 14, 


24791. Boxes or cases for containing switches and mechanism 
connected therewith for electrical traction. Kingeland. 
24792. Method of and means for oarrying and connecting 
strikers to motor vehicles for mechanically operating 
electric switches, Kingsland. 
1900. 
6232, ‘Incandescent aro and other lamps. Bonhivers. 


6540, Electric railways on the conduit system. Stein and 
Freund. 


10974. Electric accumulator electrodes or plates. Ricks. 


19673. Manufacture of glass by electrical heating, and 
apparatus therefor. Voelker. 


18678. Manufacture of glass by clectrical heating. Voelker. 


13909. Insulated electric conductors, British Thomson-Houston 


Company, Limited. (Emmet.) 
13978. Insulated electrie conductors. British Thomson. Houston 


Company, Limited. (Emmeb.) 
14975. Blectro-chemical or oopying telegrsphs. Dymond. 
ene) Telegraph Geeellschafb mip beschränkter 
aftung.) 


` 14981. Telography by means ef alternating currents and 


— 


. G 


imperfect contacts. Ferrió. (Date applied for under 
International Convention, Jan. 9. 1900.) 

15018, Electrical phase transformation. British Thomson · 
Houston Company, Limited. (Lunt.) 


15019, Electric rotary transforming apparatus. British 
Tbomson-Houston Company, Limited. (Davis.) 


—_——_— ——-— 


TRAFFIC RETURNS. 


Returns for Increase Total receipts for 
e. weok — half-year. 
Ending o 1899. decrease, “1000. 1899. 
£ £ £ £ £ 
Aberdeen Corp’rat’n! Oct. 13 | 614) 550 + 64| 14,511/12 619 
Birmingbam Trams. „, 13 |4,698|4,435; + 203c|179.258 170,448 
BlackburuCorp'rat'n| ,, 5 476| 420 + 56 15,876 |18 080 
Blackpool Corporatn. ,, II 466| 295 + 171 25.613 18.952 
` Blackpool.Fleetwood, „, 13 333| 349 - 16 18.404 |18,308 
Bradford City Trame „„ 14 539 374 + 165 14,577 11 2 
Bristol Tramways Co.] „ 12 3,328 3.045 + 283 
Carlisle Tr’mw’ys Coj ,, 13 180 — — 3 0⁴⁵ — 
Central London Ry. „, 13|5421] — | — [52 9310 — 
City & South London ,, 141.6171031 + 616 22.884 14 235 
Cork E. T. and L. Co. ,, 11 427 392 + 35 17.053015, 632 
Dover Tramways .. , 13| 218 770 + 188 676 | 8,275 
Dablin & Lucan E. R „ 6 98 + 211.590 — 
Dublin U. T., elec. care „, 12 3.8192, 180 — — — 
Dublin S. D. Electric) „ 12] 834] 851 — = e 
ow Corporation| „, 13 |9,191|9,275 81| — — 
ax Corporation| ,, 14 761| 626 + 135 |22,597 117,639 
Hull Corporat'n E. S. „„ 12 2,152 — 36.009 a — c 
Liverpool e 'n ,, 658.648 7,094 +12 554 313 705274,515 
Liverpool Overhead| „, 14]1,510|1,524| — 14 |25 782 |24,603 
St. Helene Tramwys.| „„ 10 — 254 — — 
Sheffield Corporation| ,, 14 2, 539 — — — 
Southampton Tram „ II th 370 + 369 — — 
South pord Cor porat 'n ,, 13 199 2 399a) — 
Swansea Tram ways. „ 5 447 263 + 1384 7,093 4, 462 


s Since April 1. b Partly elentrical, c Since Jan, I. e From July 30. 
f From June 30, 


COMPANIES' STOCK AND SHABE LIST. 


Name. 


Commerelal and Industrial. — 


Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 
British Insulated Wire, Ord., ~~ hi cu QA dd ou Ma a a a 5 
40, 001-70, 000 -— 9090009000009 €9 -o a 5 
— 6 ber cent. Cum. Pret.. 1 140,000. (sw qi; Wd aed md nas qus 6 
— — b per cent. Mortgage Deben uas VE us ed d a a= 100 
British ag peg: Works ary 5,001.06, 000" — 1l 
— cent. Cum, Pret M Pret., 1-50 V ia 
British W Apes omi. Fist ie 6 per cent. Pref... 5 
Brush Electrical Engineering, Ording =e = s- o- oo 3 
F 3 
— fà per cent. Debeoture StoOoo E — 100 
— cent. nd Debenture Stock.. . .. = .. — ewe 100 
Callender's Deben Bie ue Sok lect uh ME Ri — - 
— § per CC — ̃ᷣ Ü ER 5 
Crompton and Oo es ee „ „„ e 00 oo em e» as o 0 a ap GO O a ex» Gum 8 
— a 5 >o >o ow „ 99 ap „ co an 6 e eec 7 
dison Swan United, Ordinary ....—— se as os me = =w 
— o: 3 28 00 02 02 99 Qu no e» em og, so Ge ap 100 
— — 4 per cen Stock, RS ... 
— — per cent, Second Deb. Stk., Prov. & nt 70 
Biectrio OD a a = ee aGmee ste « ao a oa te 9 9 „„ 9 e oD oe 1 
—— 7 per cent. Cumulative Pref. . — ÉD. 
W. T. ‘s Telegraph Works, Ordinary .. 3 - 6 
— 5 Areetan 99 96 99 9 9 mm co oa ow eoe 6 
India Rubber, Gutta Percha, d lei "Works . 10 
4 cent. Dobontur eee -. 100 
ction and Maintenanoe .. ~ = = ~ = -= 19 
——— § cent. Bo ũꝶũ ) 100 
Telegraph ufacturing, Ordinary eee 6 
— —— b per cent. Cum. 2 62 „ 6 „ „6 „ 2 ae oo Lo] 6 
Willans and Robinson, 3 deret H 
— — 6 per cent. Cum. Pref., 80,001-00 
Ae cont, Qum. Praf., 80,001°60,000 gte Rai 100 
Electric Lighting and Supply.— 
Blackheath & Greenwich District r nm n 1 
Bournemouth and Poole, Urdinary ...... 10 
per cent. Cum. Pret, *99099990*«900090020802505»02^»5290 10 
benture Btock, Red. (ESETE 60 49900 wm SESTRE) 100 
Brompton and Kensington, Ordinary sesesaescs É 
— —— 7 per cent. Preference ......... .... b 
Oalcutta Electric Supply Corp., . Noa. 1. 20,000 5 
Charing Cross and Strand.. . . c 
— 4} per cent. Cum. Frei. 6 
Chelsea sotrioliy Supply 8 "— 6 
— 6) cent. Debentures .......... S. ec . 100 
City of Lo on, ELELEE E om ee on 99 ee 10 
— 6 per cent. Cumulative Er“... 10 
— poi Debenture 8 2 100 


tock . : 
on and Brush Provinotal, Ordinary .. "Tu 


— th oent. Debentures a Prov. Certa, “All pd. Rd. 
Edmundsons’ Electrici ration, Ordinary, 1- 17,400 — 5 
43 per cent. First Mort. Deb. . 100 
Kidderminster and Dist. Pioo. Lightiog and' Traction, Pref. 10 
London Electric, Ordinary %%% „ „%% „% „ „% % „% (C9 OF BO 8 
6 per cent. Pref. 6 
4 per cent. 1st Mortgage Debenture Btook, Bed. 100 
Metropclitan, Ordipary e... 10 
——— ġġ per cent. First Mortgage Debenture Bto k .... 10 
cent. Mortgage Debenture, Red .......... 100 
Notting e Co 9ũ0ũγ.: „„ „„ 10 
Oriental, i))... [ 
25 Shares oe 0 OP ae „ „„ „% % „ „% 88 „% „% 0*9 O9 „„ 9 « Qu$ 6 
£44 8 New M bres tè 
Oxford Electric, Light 1-96 and 407- 10, 810 e b 
River Plate pot ae 3 on, , Deb. E Ts 
Ro al Zlectr m yo Med eee ee es „%% 60% 0 
: 44 cent. First Bhares Debentures L- 
— arketa icctric supply, L » 1-12,000 . b 
wisn Ondiaary Debenture Btobcbkukõkn˖n . 100 
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NOTES. 


The Zeppelin Airship. Much has been said in the 
daily Press with respect to the airship invented by Count 
Zeppelin, but as tests do not seem to have been made 
when circumstances would be against its success, it yet 
remains to be seen how far the balloon is navigable. It 
is interesting, however, to note that between the two cars 
is a triple signalling arrangement and electric bells, and 


also signals for switching in or off the motors. There is 
also stated to be a telegraph and telephone. 
Ship and Shore Telephones.—The Hamburg- 


American liner Augusta Victoria" has, we learn from 
the American Press, been equipped with an automatic 
telephone pay station, which enables passengers to use 
local or long-distance telephones up to the time of sailing. 
Just before the lines are cast off a plug is removed from 
the telephone, cutting off the connection. If the scheme 
is found to work satisfactorily, it is proposed that other 
steamers of the company shall be similarly equipped. 


Personal.— We are pleased to note that Mr. T. W. W. 
Melhuish, who has for 14 years acted in Vienna as manager 
and chief engineer of the central electric lighting station of 
the Imperial Continental Gas Association, has recently been 
appointed consulting and inspecting electrical engineer to 
the association and some other companies in which the 
association is interested. Owing to this change he is about 
to remove to 23, Boulevard Militaire, Brassels, as this town 
is more conveniently and centrally situated as regards his 
new duties, in which we wish Mr. Melhuish every success. 


A Northampton Telephonic Novelty. — There 
have recently been made in Northampton a number of 
sanitary improvements in various portions of the town, 
amongst these being several underground conveniences. In 
the attendant’s office in one of these underground lavatories, 
that at Woodhill, there has, we learn, been installed a 
penny-in-the-slot telephone, and consequently, in addition 
to its original purpose, the further convenience of a public 
telephone call office has been added. The idea seems to 
us to be new, and makes a very practical departure in 
connection with municipal work. 


A Ceylonese Railway.—Having regard to the 
advance of electricity both for lighting and traction pur- 
poses in India, it is rather astonishing to learn that in 
Ceylon the governor has recommended the use of electric 
traction on the Uda-Pussellawa Railway, but that the 
consulting engineers of the railway have reported against 
the proposal as a new-fangled idea. We hope, however, 
that those having charge of the railway system will have 
a more complete investigation of the question of electrical 
traction, when they would probably decide against the 
engineer's advice, and have electrically-propelled trains. 


House-Moving by Electricity. — A novelty in 
moving has, we learn, recently taken place in Wellsville, 
Ohio. As is well known, in the United States many of 
the houses are built so that when the owner is tired of one 
locality he can move into another by taking his house and 
wheeling it off to the desired spot. This has formerly 
been an occasion when the aid of traction engines has been 
necessary, but in places where electric trolley lines oxist 
the traction engine is not given so much work. The house 
at Wellsville was moved into a street in which was an 
electric car line. Two of the cars were coupled to the 
house, which in this way quickly arrived at its new 
destination. 


Calcutta Electric Supply.—Towards the end of 
last month India was visited by very heavy rain, and at 
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Calcutta no less than 30in. fell in two days. This, as 
might be supposed, would not tend to improve the condi- 
tion of the electric light mains, as the streets were cut up, 
and in many places subsidences took place. For some 
reason a serious fault developed in one of the electrical 
mains, necessitating the cutting out of half the Calcutta 
supply, and the lights and fans in one area were not work- 
ing. The fault was, however, found as soon as the streets 
were in a condition to allow it, and supply was shortly 
resumed over the whole system. Considering the whole 
state of affairs, it reflects very creditably on the Calcutta 
Electrical Supply Corporation that they managed to keep 
even half of the supply available for use. 


The Society of Model Engineers.—The seventh 
monthly meeting of the Liverpool branch of the Society of 
Model Engineers was held on Saturday, the 13th inst., in 
con junction with the inaugural meeting of the Balfour 
Institute, at which the Right Hon. the Earl of Derby, 
K.G., was present. A good collection of models made by 
members of the society was on view, including, amongst 
others, two large and well-finished model steamers, the 
“ Majestic ” and the Hawk,” the former being an exact 
counterpart in miniature of the White Star liner of the 
game name (shown by Mr. Rimmer), a large horizontal 
engine, dynamo, and boiler (by Mr. Dawson), a launch 
engine and boiler (by Mr. Croker), etc. The modela, which 
were greatly admired by the members and visitors, were 
inspected by Lord Derby and a number of other well- 
known gentlemen. 


A Telephonic News Distributor.— There is, wo 
gather, in Budapest a news telephone, which, we should 
think, would cause great dissatisfaction amonget the 
owners of daily papers. The object of this telephone is 
to keep its 6,000 subscribers supplied with all the latest 
news. The sorvice has a main wire 168 miles in length, 
and it is connected with private houses and various public 
resorts. From 7.30 in the morning until 9.30 in the 
evening, 28 editions of news are spoken into the trans- 
mitter by 10 men possessing loud, clear voices, working in 
shifts of two. The news is classified and given in accord- 
ance with a regular programme, and the service has been 
eminently successful, We are not informed how much 
extra the subscribers have to pay for these 28 feasts of 
news daily, but we should imagine that they would find it 
better to buy a newspaper which they could read quietly 
at any place rather than go to their telephone at stated 
intervals and have the news shouted at them. 


Meteorological Observations, — In an article 
dealing with the meteorological observations with kites, 
Pearson's Magazine mentions the good work done by 
Major-General Baden-Powell in connection with the use 
of kites for military purposes in place of the cumbrous 
army balloons. In the Trappes Meteorological Observa- 
tory, France, kites are also used for making observations. 
Most of their work is done by pilot balloons, but recently 
Hargrave box kites from 6ft. to 8ft. in height have been 
tried. These kites are secured to a windlass, upon which 
nearly 11,000 yards of steel wire are wound. The wind- 
lass is driven by an electric motor, which raizes or lowers 
the kite as required. Au instrument fixed at the ground 
end of the wire shows the length of wire paid out, and also 
the angle of its inclination. Within the box kites are 
placed instruments to measure the temperature, pressure 
of the atmosphere, and. hygrometric condition of the 
atmospheric strata which have been traversed. 


Glasgow and West of Scotland Scientific 
Society.— We have received the programme for the eighth 
session of the Glasgow and West of Scotland Technical 
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College Scientific Society. The president for the session 
is Mr. David Home Morton, and the hon. secretary is Mr. 
Andrew Stewart, 15, Barrland-street, Glasgow. Tho meet- 
ings, which are held on Saturday evenings at 38, Bath- 
streot, Glasgow, commenced on Saturday last, Oct. 20, 
with the presidential address. Including this meeting, 
there are 14 meetings in the session, the next being on 
Nov. 3, when Mr. T. J. Nicholls will read a paper on 
Theory, Technique, and Practice.” Other interesting 
papers and discussions are on “Slow-Speed Engine 
Design," by Mr. A. M. Downie; The Organisation of a 
Workshop,” by Mr. H. P. Jackson; The Overstraining of 
Iron," by Mr. Jas. Muir; Boiler Shop Machine Tools,” 
by Mr. R. Mitchell; "Diatomite," by Mr. R. B. Stewart; 
„The Progress of Electricity Supply," Mr. J. G. Scott; 
etc. On Feb. 16 the annual social meeting is to be held, 
and in April May, and June various engineering and 
electrical works are to be visited. It would appear from 
the list of papers that the session will be one of unusual 
interest, both to the members and the friends whom they 
invite. 


The Rating of Incandescent Lamps.—The paper 
by Prof. A. J. Rowland, which we are now reproducing in 
our columns, calls attention to what the professor coneiders 
are errors in the usual methods of rating incandescent 
lamps, on account of the great differences which exist 
between the horizontal and vertical candle-power in such 
lamps. His arguments are worthy of careful study, but 
we think he neglects too much the illuminating effect 
which is obtained by reflection. For instance, in an 
ordinary room with a light wall paper, and when the ceiling 
is newly whitewashed, a large proportion of the illumina- 
tion of any particular part of the floor is due to reflected 
light from the walls and ceiling. While this is the case, 
the actual distribution, or rather radiation, from the 
incandescent lamp, is not quite so important as the author 
would lead one to believe. It reminds us somewhat of the 
extravagant claims which were made for the candle-power 
of searchlights. The figures in these cases were got by 
supposing tbat the whole of the light emitted from the 
arc was concentrated in a straight beam, which then had 
millions of candle-power. Thus, while we agree with Prof. 
Rowland that in the majority of cases the light from incan- 
descent lamps should be thrown downwards, we do not 
think that the faults are quite so grievous as be makes 
out. 


Medical Electrical Appliances.—It will be remem- 
bered by those who listened to the paper which Dr. L. 
Jones, of St. Bartholomew's Hospital, that he stated that an 
easily portable medical electrical apparatus was badly 
needed. This was one of the great reasons why electricity 
was not used toa much larger extent than at present in 
medical practice, and surgeons had to rely upon their own 
hands in cases where an electrical saw would be of immense 
advantage. Messrs. Isenthal and Co., of Mortimer-street, 
W., now claim to have produced an apparatus which is 
suited to the use of doctors and surgeons. The apparatus 
consists of a transformer for cautery work and surgical 
exploration lamps. The instrament uses continuous current, 
and is stated to have an efficiency of 80 per cent. No 
attention is needed, and the instrament may be connected 
to a wire of any 8iz3. Ona 200 volt circuit no more than 
half-ampere is used, and the weight of the apparatus is no 
more than an ordinary accumulator. The conductors can 
be easily fitted to an ordinary electric lampholder, and 
two sliding rheostats for the simultaneous use of cauteries 
and lamps are provided. The apparatus is lower in price 
than the ordinary outfit for cautery work, the price com- 
plete being only £12. Granted that the machine performs 


the work and has the advantages claimed for it by the 
makers, it should be a step towards giving Dr. Jones the 
apparatus for which he asked. 


Municipal Telephones. — At the autumn general 
meeting of the Association of Municipal Corporations, held 
on Tuesday at the Westminster Palace Hotel, the first 
business was to receive the report adopted at a conference 
of corporations interested in the telephone question on 
July 31 last, which stated that a sub-committee was 
appointed to obtain information respecting municipal 
telephones. The committee consisted of representatives 
of Manchester, Salford, Bolton, Hull, Plymouth, Sander- 
land, Huddersfield, Wigan, Southport, and Eastbourne. 
Expert assistance was obtained, and subsequently a deputa- 
tion, consisting of the chairman of the committee and the 
vice-president of the association, was appointed to interview 
Mr. Hanbury with a view of eliciting further information. 
In reply, Mr. Hanbury said the Government would give a 
fair consideration to any request for a postponement of 
interest and sinking fund charges for a period of, say, three 
years. That if the Government acquired the plant at the 
termination of the license, he saw no reason why they 
should not acquire it at a price, and the money to be paid 
to furnish the means of paying off the borrowed capital. 
With respect to the withdrawal or modification of the 
royalty of 10 per cent. on the gross receipts, Mr. Hanbury 
could hold out no prospect of such relief at present. The 
adoption of the report was moved by the Mayor of 
Haddersfield, and agreed to. 


Electric Lighting in St. Marylebone.—The Vestry 
of St. Marylebone is evidently determined to have no death- 
bed repentance on the question of electric lighting. On 
the one hand, it might be said that they will leave the 
new borough council, which is to replace the Vestry, a 
free hand in dealing with the electric lighting of 
the district. It must be remembered that this free 
hand will be seriously hampered by the way the 
Vestry conducted its negotiations with the Metro- 
politan Electric Supply Company in the past. What 
with agreements to purchase which have not been ratified 
by the Vestry, valuation disputes, and a general obstruc- 
tive policy, the Metropolitan Company can but have 
a poor opinion of the administrative ability of the 
St. Marylebone vestrymen. As an example of the 
obstruction, we see that at their last meeting, which 
was held on Tuesday last week, the Electric Lighting 
Committee again recommended that the consent of 
the Vestry should not be given to the Metropolitan 
Electric Supply Company laying mains in Edgware-road 
and in certain other streets. We had hoped that the 
Vestry would have repented of its evil ways before depart- 
ing this life, but such is not the case. What the ultimate 
result will be as far as electric lighting is concerned it is 
difficult to foresee, but we hope that the new borough 
council will elect a strong electric lighting committee able 
to develop a businesslike policy, and to secure the support 
of the other members of the council in carrying that policy 
through. If this had been the case with the practically 
defunct Vestry of St. Marylebone, there is no reason why 
there should not have been a municipal supply at the 
present time. 

Institution of Mechanical Engineers.—The first 
monthly meeting of the session was held in the Institution 
House, Storey's.gate, on Friday evening last, when Sir 
William H, White, the president, occupied the cbair. 
Mr. E. Worthington, the secretary, read a communica- 
tion from the Society of German Engineers, Berlin, 
stating that German engineers recognised the necessity 
of having a reliable technical dictionary in the three. 


THE ELECTRICAL ENGINEER, OCTOBER 26, 1900, 


languages—German, English, and French—that the society 
would be glad if scientific societies in England and France 
would give their assistance in the production of such a 
dictionary, and asking if the Institution of Mechanical 
Engineers would appoint members to assist in its pro- 
duction. It was stated that the council had decided that 
the institution as a body could not take any action in the 
matter, but had informed the German society that the 
proposal would be placed before the members with a view 
to obtaining individual assistance. The President said that 
there was no want of sympathy on the council’s part with 
respect to the movement, and the only question was as to 
the best way of giving effect to the suggestion. Prof. 
Smith said the matter was important. There was great 
need for such a dictionary, whioh should also be published 
in Italian as well as the three languages suggested. The 
President said that the names of any members willing to 
assist would be communicated to the German society, and 
a note on the subject would be circulated amonget the 
members. A paper by Mr. Bryan Donkin, entitled 
" Observations on an Improved Glass Revealer, for 
Studying Condensation in Steam-Engine Cylinders, and 
Rendering the Effects Visible,” was afterwards read by 
the secretary. The customary discussion followed. 


The Electrical Boom.—There is no doubt that 
exceptional activity is being shown in the construction of 
new electrical manufacturing works in this country. One 
result will be that, unless the old-established businesses are 
prepared to extend their borders, they will find that they 
are seriously hampered in their competition with their 
new rivals by the inconvenience of works which have been 
erected piecemeal, and by machinery which is not of the 
latest date. Asan example of the large new works being 
started, we have the Westinghouse Company erecting 
large works near Manchester, and the British Thomson- 
Houston Oompany are also erecting manufacturing works 
near Rugby. These will compete with the other firm 
engineered by Americans, and called the English Electrical 
Manufacturing Company, who have already commenced 
active operations in their new factory near Preston. We 
are therefore pleased to note that these three firms are not 
to have a monopoly of new machinery and conveniences in 
the arrangement of their buildings, as the old-established 
firm of Messrs. Siemens Bros. have also decided to move 
their manufacturing works to the Midlands. For this 
purpose land has been secured near Stafford, on which the 
new works are to be erected at an early date. We under- 
stand that great care is being paid to the design of these 
works so as to facilitate the manufacturing of dynamos 
and motors in quantity and at the cheapest possible rates. 
The arrangement of the various departments will also be 
such that there will be & minimum waste of time in trans- 
ferring the goods from one department to the other. The 
cable works of the firm will not be moved from Woolwich, 
and the space set free by the transfer of the manufacturing 

ent will enable & much larger quantity of cables to 
be turned out in the larger space available. 


Midland Engineers.—A joint meeting of the members 
of the Chesterfield and Midland Counties Institution of 
Engineers and the Midland Iustitution of Engineers is 
to take place next Thursday, Nov. 1, at the Blackwell 
Collieries. On this occasion several of the collieries 
belonging to the. Blackwell Company are to be thrown 
open for inspection by the members. Two routes bave 
been arranged, the first of which is to Alfreton, Shirland, 
and Blackwell (A winning) Collieries, and the second to 
Alfreton and Blackwell (B and C winning) Collieries. At 
2.50 p.m. a luncheon is to be given the members by the 
directors of the colliery company, and at. 5 p.m. a joint 
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meeting of the members of the inatitutions is to take place. 
At this meeting a number of papers which have already 
been published, dealing with mining engineering, will be 
discussed. With respect to the collieries to be visited, we 
learn that in A winning of the Blackwell Colliery the 
screening of the coal is done mechanically. The ventilation 
is effected by a Guibal fan, 45ft. in diameter and 12ft. 
wide. Electric lighting is used both on the surface and 
underground. Some of the boilers in this winning are heated 
by waste gases, the other boilers being of the Lancashire 
type. In the B winning of this colliery the electric light 
and main and tail rope engines are now in course of 
erection. In both the Alfreton and Shirland Collieries 
electric light is used above and below ground, but in the 
latter colliery electricity enters to a greater extent than in 
the others. Thus coal-cutting electric generating plant 
is used in the Shirland Colliery, it consisting of one pair of 
Robey horizontal engines with two 10ft. driving and fly 
wheels, two dynamos, one being a compound-wound 
underhung four-pole machine, producing 180 amperes at 
420 volts and 600 revolutions. The other is a compound: 
wound underhung two-pole machine producing 175 
amperes at 420 volts with 450 revolutions. The coal- 
cutting machines are four Clarke and Stevenson’s machines 
with 4ft. 6in. undercut, and one “ Garforth” machine with 
bft. 6in. undercut. Two electric three-throw pumps are 
also used in this colliery. 


British Oanals.—Mr. C. C. Capel, in a letter to the 
Journal of the Society of Arts last week, calle attention 
to the large number of canals in the British Islande which 
are allowed to fall into disuse. He suggests that these old 
canals should be restored, and that the falls of water on 
them should be used for the generation of electricity, 
which, he considers, could easily be obtained in this way at 
a very cheap rate. We quite agree with the author as to 
the way in which certain canals have been allowed to fall 
into disuse because they competed with certain railway 
companies, who, having acquired the controlling power in 
the canale, have deliberately neglected them. There is no 
doubt that & number of these, if in repair, would be able 
to transport goods by electric power at a rato which would 
be very much lower than is charged on the adjoining rail- 
ways. We would, however, join issue with Mr. Capel on 
the other question—+.¢., the utilisation of the fall of the 
canals for electrical power generation. Even in the winter 
there is not the fixed amount of useful power in an ordinary 
canal which the writer would lead one to expect, and, as & 
rule, the power available in the dry weather is almost 
negligible. It must also be remembered that the cost of 
establishing any water-power scheme, if considered in com 
parison with the possible output, is always high for small 
installations. In the same way, with & transmission line, 
the actual cost of erecting the line is to a certain extent 
independent of the size of the conductors which are carried, 
and hence the capital charges in a small installation become 
prohibitive if the power is to be transmitted to any con- 
siderable distance. As an example of this, we would point 
to the various mills throughout the country which are 
situated on small streams where from 10 h.p. to 50 b.p.. 
can be obtained. It will be found that these mills, in spite. 
of the fact that their power costs them next to nothing, 
are not able to compete with tho large steam flour mills. 
We would therefore warn Mr. Cepel that, as far as power 
is concerned, there is little to be expected from our canals 
We quite agree with him that as a means of traffic for 
heavy goods, and also for excursion purposes, it may be 
well to repair certain of the old waterways. 


The Paris Accident.— On Friday last the new Metro- 
politan Railway of Paris, which, it will be remembered is 
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engined by electric locomotives, was the scene of an acci- 
dent which we are afraid will shake the confidence of the 
travelling public in the equipment of the line. From the 
various reports which have reached us we gather that 
the fault was due to defects in the signalling arrangements. 
The line is worked on the absolute block system, but we 
believe that the signalling is done automatically by the 
passage of the trains along the line. It happened 
that a certain train was stopped as it approached the 
station up a considerable incline. Before the driver 
was able to prevent it the train ran back a short 
distance, and it is presumed that in so doing it reversed 
the danger signal, which it had previously caused to be 
given behind it. The next train, therefore, proceeded on 
to the section, and ran at full speed into the rear of the 
standing train. The result was that about 30 people were 
injured, and two of them seriously. The driver of the 
train which ran into the etanding one was naturally in the 
position of most danger, and his injuries are expected to 
be fatal. The confusion resulting on this accident was 
made worse by the extinction of all the lights in the 
tunnel, so that the passengers were absolutely in the 
dark. We have not by us a record of the exact 
means used in lighting the tunnels, but this accident 
shows how important it is to have the lighting inde- 
pendent of the supply to the trains, and also to have 
it so arranged that an accident to the wiring cannot easily 
occur. In fact, it would be almost worth while to have a 
duplicate system of wiring, so that alternate lamps in the 
tunnels are on independent circuits. If the accident was due 
to the fault of the block system above referred to, there 
should not be much difficulty in rectifying the mistake in 
the system used by which such a reversal of the danger 
signal is possible when a train runs back along the line. 
We regret to find that the Metropolitan electric line in 
Paris is not giving such satisfaction as our Central London 
line. We hear, too, bad reports of the character of the 
rolling-stock, and also as to the want of punctuality of the 
system. 


Electricity in India.—The (Gazette of India recently 
published the draft of a new set of rules under the Indian 
Electricity Act. In these considerable modifications of exist- 
ing rules have been introduced. Commenting on the subject, 
our contemporary, Indian Engineering, says that it would be 
extraordinary if the rules made for England suited all the 
conditions of India. It also thinks that the protection of 
the Board of Trade has been somewhat too inclusive, and 
instead of helping on the electrical industry in England, 
has rather kept it back. This is not, however, without its 
advantages, as while others have experimented and either 
gained or lost considerably England has gone on steadily, 
noting the good and bad points in other systems and 
utilising the best of them. In this way our contemporary 
thinks that the Eoglish work of the last few years has been 
more solid, safe, and lasting and less unsightly than any 
other in the world. Asto the transmission of power, the 
power schemes in England are mentioned, and the cost of 
insulating if the Board of Trade rules are enforced com- 
mented upon. This cost of insulating, the writer thinks, 
would give the quietus to any scheme involving distance 
transmission in India, The Swiss method is spoken of, where 
‘conductors are carried overhead, and all the companies do is 
to put danger marks on the poles carrying the cables, 
whether they are bare or insulated. The new Indian rules 
pursue an intermediate course by stating that in towns and 
elsewhere the Government thinks fit the wires are to be 
insulated up to the Board of Trade standard. As to the power 
to be carried by any particular high-tension wire, the Board of 
Trade limits are thought to be unnecessary, and in the new 
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Indian rules, as far as acrial lines are concerned, it is left for 
each local government to settle the matter according to 
climatic conditions. The limit of 300 kw. has been fixed for 
lines that are not aerial, this probably being fixed owing to 
the fact that it is advisable to have duplicate lines, in case 
one supply werestopped owing to heavy rains or other causes. 
The rules respecting the prevention of electrolytic aetion 
owing to currents used for traction purposer, have in. these 
Indian rales been made stricter than in England, but theso 
rules can, if necessary, be modified at the discretion of the 
local government. 


The Nobel Prizos.—The formal rules and regulations 
respecting the awarding of prizes under the Nobel bequest 
have now, we learn, been drawn up and published. The 
three bodies selected to award the Nobel prizes are the 
Royal Academy of Science at Stockholm, the Swedish 
Academy at Stockholm, and the Carolin Institute of 
Medicine and Sargery at Stockholm. The first award will 
take place on Dec. 10, 1901. The priz»sare to be awarded as 
follows: to the person having made the most important 
discovery or invention in the department of physical 
science; to the person having made the most important 
discovery and having produced the greatest improvement 
in chemistry; to the author of the most important dis- 
covery in the department of physiology or medicine; the 
author having produced the most notable literary work in 
the sense of idealism ; to the person having done the most, 
or the best, in the work of establishing the brotherhood of 
nations, for the suppression or the reduction of standing 
armies, as well as for the formation and the propagation of 
peace conferences. The award for physical science and 
chemistry is to be made by the Swedish Academy of 
Science, that for medicine or physiology by the Carolin 
Institute, that for literature by the Swedish Academy, and 
for the work in the cause of peace by a committee consist 
ing of five members elected by the Norwegian Storthing. 
As stated in the will of Dr. Nobel, nationality will not be 
considered, the worth of the papers, eto., alone being taken 
into consideration. Esch of the prizes must be awarded 
at least once every five years In order to be admitted to 
the competition, every written work must have been 
published by means of the printing press, and it is also 
necessary that intending competitors should be proposed 
by some qualified person, no attention being paid to 
requests from competitors themselves At the solemn 
réunion which takes place on the anniversary of the death 
of the donor, Dec. 10, the corporations will make known 
publicly their decision and bestow upon the laureate a 
cheque for the value of the prize, a diploma, and a gold 
medal bearing the effigy of the donor with an appropriate 
inscription. The laureate is obliged, unless prevented by 
unforeseen circumstances, to give during the six months 
following each réunion & publie lecture on the subject of 
the work crowned. The lecture will be given in Stockholm, 
or for the peace prize in Christiania. Decisions in regard 
to the prizes are without appeal The prizes, it would 
appear, are well worth winning, those which will be 
distributed in 1901 amounting in all to £80,400, or 
£16,080 for each division. 


Accumulator Traction.—Thoe leading article in the 
current issue of the Elektrotechnische Zeitschrift deals with 
the report of Dr. M. Kallman on the competition between 
electrically-propelled vehicles which took place in Berlin 
last spring. We have previously referred to this com- 
petition, and applauded its thorough character ; it is, there- 
fore, interesting to learn the results obtained. It will be 
remembered that each vehicle was tested on 50 different 
issues. We now learn that the best of the competing vehicles 
was awarded 41:71 of the possible 50 pointa, while the second 
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and third best received 39 71 and 38 53 points respectively to 
theircredit. These figures show, as our contemporary remarks, 
that according to the view held by the special commission 
delegates to conduct the trials, the best vehicles actually 
attained to a high degree of perfection. As especially 
significant, Dr. Kallmann mentions that breakdowns daring 
the six days over which the trials extended, when the 
vehicles were subjected to a heavy demand, were 
remarkably few. As regards the weights of the 
batteries employed, it must be mentioned that the 
battery taking first honours in this respect bad a 
weight of 121lb. per kilowatt-hour, while the least 
favourable case was that of a battery weighing 28ö6lb. 
per kilowatt-hour. The mean value for the 13 vehicles 
taking part in the competition was 165lb. Tho initial cost 
of these batteries varied in the case of the passenger cars 
between £50 and £100, and in the case of the freight cars 
between £60 and £125. The costa of the complete cars, 
including batteries, varied between £185 for the smallest 
and £450 for the largest passenger cars. 
to the freight care, this cost varied between £225 
and £400. It follows, therefore, that the cost 
of the battery equipments of the several vehicles 
amounted to between one-third and one-sixth of the 
total cost, and Dr. Kallmann expresses the opinion that the 
cost of the battery for a passenger car to travel 19 miles 
with one charge will amount in the future to about £50. 
So far as concerns the maintenance and renewal of the 
batteries, one firm guaranteed 250 charges and discharges. 
A much more favourable offer was made, however, by 
another firm, which asked for an annual sum amounting to 
30 per cent. of the initial cost of the battery, for which it 
undertook to maintain, and if necessary renew, the battery for 
three years withoutfurther compensation. Uponthe assump- 
tion of a yearly total mileage of 9,500 miles, Dr. Kallmann 
calculates the annual maintenance cost of a battery at only 
48d. per mile. The smallest consumption of energy per 
ton-mile at the mean speed amounted to 91 watt-hours for 
a passenger car, a far better performance than previous 
records are able to show. At the highest speed the con- 
sumption increased to 135 watt- hours. However, in the 
majority of cases the demand did not vary greatly with 
the speed, which makes Dr. Kallmann come to the con- 
clusion that, in order to obtain the greatest commercial 
economy of energy, the electrically-propelled car should be 
driven at the highest speed consistent with public safety. 
By the high speed the consumption of energy per 
car mile is not considerably increased, while the number 
of passengers which may be transported in a given 
time naturally increases with the speed. The best freight 
car showed a consumption of enorgy amounting to 123 
watt-hours at low speed, 126 at mean speed, and 134 at 
the maximum speed. With regard to the sizo of motor 
best adapted for the weight to be propelled, Dr. Kallmann 
gives it as a rule that the capacity of the motor should 
amount to approximately 1 kw. per ton of the rolling 
weight. In respect to steering and braking, the cars com- 
peting varied considerably in efficiency. Ono car was 
pulled up when travelling at a rate of 11:1 miles per hour 
over level asphalte pavement within the space of 12ft. 3in, 
the same car travelling at a speed of 114 miles per hour 
over a paved road being pulled up within 16ft. 6in. 


Rhodesian Rubber.—A report has been prepared 
by Mr. Lyttleton Gell for the British South African Com- 
pany with respect to the rubber industry in their territories. 
The report, which is published in the Board of Trade Journal, 
states that it has now been ascertained that extensive 
tracts in North-West and North-East Rhodesia produce 
natural rubber of high commercial value, while in South 


In regard 


Rhodesia indigenous rubber is reported in abundance in 
the Sabi Valley and along the Zambesi. There is also 
good ground for believing that valuable foreign species 
can be cultivated in the district. The native methods of 
extraction are at present very destructive and the methods 
of preparation faulty, and this impairs the market value of 
South African rubber. It is urged with respect to the 
administration of the rubber industry that the indigenous 
rubber should from the first be recognised as State pro- 
perty, and not be abandoned to private exploitation. "The 
problems to be faced thus are the measures necessary to 
preserve the existing sources of the rubber, the methods of 
obtaining a revenue from the industry, the future develop- 
ment and expansion of the industry, including the suppres- 
sion of detrimental methods of extraction and preparation, 
and the policy towards proposals of exploitation. In other 
African territories regulations are in force which offer 
suggestions, although the rules are not very rigidly 
enforced. Thus in the Congo State no unauthorised 
extraction of rubber is permitted. The industry is largely 
worked by the State, but private concessions for limited 
periods are also granted. In each year a certain number 
of new trees must be planted in proportion to the amount 
of rubber extracted. The felling of rubber trees is 
absolutely prohibited, and extraction of root rubber is 
forbidden. At Lorenco Marques & monopoly of the pro- 
duction and trade in rubber for 25 years has been granted 
over the unoccupied State lands. The concessionaires pay 
a rent of about £44 per annum, and uudortake to plant 
20,000 trees in two years. They further pay a duty of 
24d. per kilo for seven years, rising to 4d. per kilo for the 
remaining eight years. They are exempt from all other 
imposte, and have the option of retaining the land at the 
same rent at the expiration of the monopoly. The 
monopoly does not restrain the cultivation of rubber on 
private property and its export by private persons. The 
Mozambique Company forbids any individual to purchase 
rubber from natives, or to extract it through agents, 
without a special annual license, which costs £3 per 
annum. A sum of 1s, 6d. per kilo must also be paid 
before rubber can leave the district in which it is collected. 
The system in Lagos is based upon a theory that the 
ownership of forests is vested in the local tribes under 
their chiefs, Within districts under the control of such 
chiefs no person may collect rubbor without a license, for 
which he pays £5 to the native chiefs” and 28. for each 
load of rubber. No tree may be felled except with special 
permission, and on payment of 5s. per tree. The report 
concludes that there should be no hesitation In recom- 
mending that immediate regulations should be framed for 
North-West, North-East, and Southern Rhodesia for the 
protection of wild rubber which should embody certain 
well-ascertained principles—i e., a minimum age and girth 
should be established, below which a tree must not be 
tapped, the measurements being adapted to different species 
and localities. The intervals at which trees may be tapped 
should also be regulated. Subject to local modifications, 
it would be safe to forbid tapping the same trees, or the 
same area, in two successive years. A general regulation 
will be required that rubber may only be collected by 
tapping; that no tree may be cut down, and no roots 
grubbed up and boiled. A general regulation is desirable 
providing for the plantation of young rubber trees in forest 
land by persons extracting rubber. If in special districta 
the extraction of root rubber is permitted, the rate of 
replantation must be higb, not less than two to one. 
With regulations following somewhat the above lines, the 
rubber industry in Rhodesia should become a very important 
commercial undertaking. 
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THE PHILOSOPHY OF DYNAMO DESIGN. 
(Specially contributed. ) 
(Continued from page 557.) 
THE ARMATURE REACTIONS. 


In accordance with two of our fundamental principles 
the discoveries of Oersted and Faraday—all modern 
dynamos are built to consist of two parts: an electro- 

etic part, comprising the magnets, yoke, pole-pieces, 
and field coils; and an inductive part, termed the armature. 
The field magnets (Fig. 3) consist of soft iron or steel 
wound with many turns of copper wire, so as to make a 
powerful electromagnet when a current flows along these 
turns. This current is usually, but not necessarily, sup- 
plied from the armature of the machine. The armature, 
which is placed between the poles of the magneta, consists 
of a mass of soft iron, which, in the case of a drum machine, 
may be keyed directly to the shaft. If, however, the 
armature is of large diameter, it is usual to cut away the 
centre of the armature core and key the iron on to the shaft 
by means of a spider ; while, if the armature is to be ring 
or Gramme wound, this must be done whatever be the size 
of the armature. Upon this armature are wound various 
turns of wire insulated from and coupled up in series with 
each other, and having at equal intervals connecting pieees 
or lugs leading down to the commutator, whence the 
current is collected, as a uni- directed (or direct, as it is 
commonly termed) current. It is not necessary that all 
the inductors be in series with each other, as sometimes, in 


| 


il 
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order to get a requisite cross-sectional area, two or more 
wires are wound in parallel to make one complete inductor, 
or the winding may be of the duplex, triplex, or other 
multiple type. 

The method by which the current is generated is at first 
glance found to be simplicity itself. 'The coils ou the 
armature are made to cut the lines of force passing between 
the polea of the electromagnets. It is in order to make 
the path of these lines ae easy as possible that the armaturo 
core is made of soft iron. "The lines of force proceed from 
the north pole of the magnet through the air-gap, which 
must exist as space to wind the armature wires in a 
smooth-core machine and as clearance between the 
revolving and fixed portions in all classes of machines, 
then through the iron of the core, across the sccond air- 
space and thence into the south pole of the magnet, and 
complete their circuit through the iron of the magneta 
and yoke. The usual practice is to make the armature 
revolve and the fields stationary, but this is not essential, 
and so long as there is relative motion of tho coils and 
lines, either armatare or magnets may revolve, or both 
may do so in opposite directions. The amount of 
current generated will depend upon the E M.F. and the 
resistance of the outer circuit; this is evident from our 


third principle that C = Hence, if E be only large 
enough or R small enough, C could be made of any desired 
magnitude, except that, in addition to Ohm's law, C is ruled 
by two other factors—viz , that every wire grows hot when 
a current is passed along it, and that the final tempera- 
ture to which it will attain depends inversely upon the 
amount of cooling surface it has, and also directly upon 


for a two-pole dyoamo. 
required higher—and for direct-current dynamos 
be anything between four volts and 1,000 volts or more— 
one or more of the values of ¢, C, , or N must be increased. 
For dynamos of small output the increase would be largely 
in N.and C,, but for dynamos of large output, while N 
might be as high as 300, the great increase should be made 
in the value of ¢. 
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the square of the current it carries, so that with a wire 
of any size a limit will be reached for the safe working 
current. If the current be increased, the wire will first 
get so hot that the cotton insulation will be burnt off, and 
if the current be atill further increased the wire will fuse 
and melt. The second factor which rules the amount of 
current which can be taken from any armature will be dealt 
with in the section on the limita of load. 


The value of the E M.F. which will be generated by any 


armature depends upon the number of turns of wires 
series on the armature, the number of lines of force cut by 
these turns per unit time, and is given by the formula 


E x 10°x60 , 
N x Ca i 


where N = revolutions per minute; 


Ca =armature turns in series; 
$ = total number of lines of force cut. 


If N = 100, C, = 100, and ¢=1,000,000, E will = 1:53 
Hence, if the value of E be 
this may 


However simple the above description of how the current 


is generated in an armature may appear, it is soon found 
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in practice that innumerable difficulties must be overcome 
before a satisfactory result can be obtained, and these 
difficulties are due to what are known as the armature 
reactions, but it will be found upon examination that all 
these reactions are due to causes produced by our funda- 
mental principles, and can be foreseen and so guarded 
against. 

From our second primary principle we learn that if a 
wire be moved so as to cut lines of force a current will be 
indaced in it at right angles to the linos of force, and at 
right angles to the direction of motion, and from our third 
primary principle we know that the value of this current 
will vary directly ae the E M.F. and inversely as the resist- 
ance. II, now, the wire be bent round so as to form a coil 
closed on itself, and then revolved in a magnetic field so as 
to cut the lines of force, it will besbort-circuited on itself, and 
the current which will circulate around it will be enormous, 
even at a very low voltage, since R will be practically 
negligible. If, then, the core of the armature be made of 
one solid piece of soft iron, it would act as a coil of wire of 
large cross-section short-circuited on itself, and a current 
would flow along the dotted line in Fig 4 ; and the amount 
of this current would be so great that not only would the 
iron get hot, but also it would absorb nearly all the driving 
power, and if the dynamo gave a current at all to the 
external circuit, ita efficiency would be 5 low. 
Since the E M F. will be very low—as there are only two 
inductors cutting the lines of force—very little will stop 
the flow of the current, and the usual method adopted is 
to build up the core of thin sheets of charcoal iron (prefer- 
ably about No. 26 Birmingham wire gauge) having their 
laminations parallel to the flow of the magnetic flax due to 
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the field, and at right angles to the flow of the induced 
current, and each plate being insulated from its neighbour 
by means of shellac, varnish, oiled paper, or other insulating 
material. If these laminations are made thick, a current 
will flow through each lamination, but, according to the 
thinness of the plates, this eddy or Foucault current will 
grow less and less, until, by using plates thin enough, it 
can be brought to an indefinable amount, although in 
practice it is not found desirable to use plates less than 
the gauge mentioned. Considering that it is on these two 
primary principles which cause these Foucault currents 
that all modern dynamos are built, it does not require 
practical experience, but only simple reasoning, to see 
that, unless means are taken to prevent their production, 
Foucault currents will be induced in the armature core; 
their value could also be readily calculated if necessary, 
knowing the thickness of the laminations, the magnetic 
flax, and tho amount of iron in each of the circuits, and, 
therefore, their resistance. These Foucault currents will also 
arise in the inductors or wires wound on the armature 
core if they have any considerable width and are solid, 
for it is evident that if the speed of the armature is 
constant, the peripheral space traversed by any one 
inductor will always be the same, but the number of 
lines cut for each element of peripheral space will 
vary, for referring to Fig. 5, where the lines of 
force are shown dotted, it will be seen that when an 
inductor is at A or B it is slipping through the lines, while 
at C or D- it is cutting the maximum quantity per unit 
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length, and that the number cut per element of time 
increases from A to C, then decreases from C to B, and 
increases again from B to D, and the cycle is completed by 
decreasing to ite minimum at A. If the numbers of these 
lines cut per each successive element of time are plotted in 
the form of a curve on paper, it would be found that the 


resultant was a true sinusoidal curve. Upon examining 


this variation in the number of lines cut per unit element 
of time, it will be seen that the front or leading edge of 
any inductor is cutting lines at a faster rate tban the 
trailing edge when travelling from A to C and from B toD, 
and at a slower rate when travelling from C to B and from 
D to A; hence there will be a difference of potential between 
the two sides, and an eddy or Foucault current will flow 
along the width of the inductor. If the inductor be very 
narrow, these eddy currents may become of slight moment; 


but if the bar be wide, they will be of tho utmost import- 


ance—in any case they will have an VL) gem effect on 
the heating of the armature. It may be urged that the 
difference of potential between the two sides will be so 
microscopic, even with thick bars, that a practical designer 
may neglect the effect, and consider the phenomenon 
as one interesting for a professor in a laboratory fitted 
with accurately measuring instruments, but of no 
importance in a commercial sense. But this is not 
the case at all. The student must remember that the 
resistance across the width of the bar is almost 


infinitesimal, and since C = mit will therefore only require 
E to be of very small dimension for the value of C to be 


enormous. In order to minimise the effect of this difference 
in potential, various methods have been adopted. One is 


to wind the armature with several strands in parallel, but 
insulated from each other. The worst of this arrangement 
ie that if the insulation, which need be only very slight so 
as to increase the value of R across the width of the bar, 
consisted of shellac or other varnish, as soon as the arma- 
ture became hot it would melt and run out, while if the 
insulation consisted of cotton or other covering for the 
individual strands, not only would it be costly, but it would 
also occupy much valuable space. However, in October, 
1886, Mr. R. E. B. Crompton took out a patent (12,880, 
Oct. 9, 1886) for a compressed strand having a twist over 
each other at or near the centre, so that as the compound 
inductor passes through varying portions of the field the 
E.M.F. in each portion may be the same. It will be 
readily apparent that as the foremost strand in one half of 
the inductor is the rearmost strand in the other half, any 
Foucauit currents will be neutralised. This invention bas 
been found of such great value that the patent rights have 
been maintained up to the present date, and all manufac- 
turers use it for their large smooth-core machines, obtaining 
it from Messrs. W. T. Glover and Co., Limited, who make 
it under royalty. 

The two phenomena due to armature reactions to be 
next considered must be taken together, and are due to 
the magnetic tendency of the current flowing through the 
armature coils, and are known as the back induction and 
cross magnetisation due to the armature current. Fig. 6 
is a diagram of an armature placed in a magnetic 
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field, the line A B being drawn at right angles to 


the direction of the flow of the lines of force and 
equidistant from the horns of both field poles; this line 
may be called the neutralline. If, now, the armature be 
revolved, and the brushes be lowered on to the commutator, 
it might be supposed that the brushes should rest on those 
segments which are connected to the coils through which 
this neutral line passes, but in practice it will be found this 
is not the right position, and that to obtain sparkless 
commutation a forward lead must be given to them—i e., 
the brushes must be shifted to a position one or more bars 
in advance of the neutral line; in a motor a backward lead 
will be found requisite. If the north and south poles and 
the direction of rotation be as shown in the diagram, we 
shall with a right-handedly wound armature have a positive 
brush at the top—t.e, a brush where the current is positive 


to the external circuit—and a negative brush at the bottom. 


Hence in the armature the current will flow from the 
bottom to the top, and will divide equally between the two 
sets of coils on the right hand and left band of A B. 
Further, as shown in the diagram, the lines of force will 
not all flow across the air gap in straight lines, but some 
will take at the horns an arcing path, creating a fringe, 
gradually varying from normal density to z:ro density 
between the horn and the neutral Jine. Now consider a 
coil in series C, which is coming up to the positive brash. 
This wil be carrying a current in, say, 4 right-handed 
whorl When it passes into serios D of coils, which are 
revolving away from the brush, the current will be flowing 
iu a left-handed whorl, or, in other words, the current will be 
stopped and reversed in direction all within the minute period 
of time that the brush is covering the commutator section to 
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which the coil is connected. In the introductory portion, 
however, stress was laid on the truth of Lenz's law, that the 
action of self-induction was such as to maintain a current 
which is stopping and to oppose a current which is commenc- 
ing. The law will then act in its full force in this case. 
It will first of all oppose the stopping of the current flowing 
in the right-handed whorl, and will equally as strongly 
oppose the starting of the current flowing in the left-handed 
whorl, and this action, known as the zel. induetion of the 
coil, will not only be the only magnetic force acting on the 
coil, as we presume it to be lying in a perfectly neutral 
plane, but also its force will be intensified | by the iron of 
the armature core, round which the coil is wound. The 
result will be that the coil will pass into the D series utterly 
unprepared for its new work, and disastrous sparking will 
be the result, which could have been foreseen from first 
5 without the aid of experimental practice. The 

eavier the current carried by each series of coils, the 
stronger will be the self-induction of each coil as its 
current is first broken and then reversed, Now, the con- 
dition for sparkloss commutation is that each coil, when 
it passes from under the brueh shall have a current 
flowing in it equal in magnitude and direction to the 
current flowing in the coils which it is about to join. 
The only method of securing this is to let the reversal take 
place in a field of sufficient strength and direction as will 
generate in the coil while under the brush the required 
current. At the moment when the brush is passing over 
the mica insulation which is placed between two com- 
mutator segments, the coil which is connected to these two 


segments is short-circuited on itself—that is, the two ends 
are joined together by the brush contact and practically 
isolates the coil from both the C and D series, so that any 
current which may be generated in this coil will flow round 
and round the coil. As the resistance of the coil is excessively 
low, a very low E.M.F. will create a large amporage, 
or, put in another form, the cutting of a very few lines 
of force per second will generate an E.M.F. sufficiently 
great to create a current equal to that flowing in the 
other coils, but as the output of the machino as a 
whole is increased, the amperage in the individual 
coils will increase, and a stronger E.M.F. will be required 
for reversing the current in the short-circuited coil, or 
more lines of force will be necessary to be cut per 
second by this coil, and so the coil under consideration 
must be placed in a stronger field. This is done by 
moving the brushes in a forward direction (in a dynamo) 
and short-circuiting the coil a little later. It may be 
advisable to mention here that since there is no obliga- 
tion to bring the end windings out straight to the 
commutator lugs, they may, and often are, twisted 
through a certain angle, so that the angular position 
of the brushes on the commutator is nothing. The 
important point is the position the short-circuited coil 
itself occupies. Although the exact position in which 
the brushes of every dynamo must be placed is found 
by trial, a knowledge of the fundamental principles would 
teach that for any large variation of load the position 
mast be altered, although it might be necessary to mako 
& long and wholly unnecessary calculation to indicate the 
exact position, which can readily be found by trial. 

Jf a shunt-wound dynamo be built for a large current 
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output, it will be found that it will require a certain definite 
increase in speed to maintain the normal E.M.F. at full 
load to that which is requisite to maintain this E M.F. at 
light or no load ; the reason for this increase may be some- 
what involved, but it is easily traceable to the three first 
principles. Consider for a moment Fig. 7, which representa 
diagrammatically a dynamo with a drum-wound armature 
running on open circuit ; here the brushes are shown as 
resting on the neutral line. If now the load be largely 
increased, a forward lead must be given to the brushes as 
shown, perhaps somewhat exaggerated in Fig 8 If the 
armature were held in one position, and a large current 
passed through its coils from the bottom to the top brush, 
assuming the armature be wound in a right-handed manner, 
it will j^ easily seen that the armature coils form a 
solenoid round the armature core, which, being of soft 
iron, increases the magnetic effect, and hence a north pole 
wil be formed at the top and a south pole at the 
bottom, while tho lines of force due to this magnet will 
flow through their external field practically as shown by 
the dotted lines in Fig. 7. This external field is called 
the cross-induction, or cross-magnetisation due to the 
armature, and is the condition which would obtain if the 
machine wore to run at full load with the brushes on 
the neutral line. But it has been shown that with heavy 
loads a forward lead must be given as in Fig. 8, and a new 
condition is by this very fact brought into being ; the 
armature coils can now be divided into two series. Draw 
a vertical line from the top brush, A to C, in Fig. 8, and 
also from the bottom brush, B to D; then the coils laying 
between A C and B D may be considered as a solenoid 


tending to form a north pole at the top and a south pole at 
the bottom, while the coils between A D and B C may be 
considered as a solenoid tending to form north and south 
poles at the sides opposite the centres of the pole-pieces, 
but it must be noted that in dynamos this induced north 
pole will be opposite the norch pole of the magnet, and the 
south opposite the south pole. The effect of this arrange- 
ment is to weaken the field or forward induction, for, as 
shown in Fig. 8, the lines of force due to this arma- 
ture reaction will flow in their external field in an 
opposite direction to the lines due to the magnetic field. 
Since the E.M F. generated in any armature varies as the 
number of lines of force cut per unit time, it is evident 
that at heavy loads the E. M. F. will bo less than at light 
loads, owing to this weakening of the forward induction ; 
and since the strength of a solenoid depends upon the 
number of ampere-turns it is also evident that the heavier 
the load the greater will be the back induction, as it is 
called, of the armature, sinco a greater lead will be requisite, 
and hence not only a larger number of coils will be thrown 
into the AD, BC series, but also a heavier current will 
flow through them, both of which conditions are the factors 
which make the ampere-turns of the solenoid causing the 
back induction. If, then, former experience has taught 
what will be the probable angle of lead of the brashes at 
full load, a knowledge of the three fundamental principles 
added to a slight calculation will show what will be the 
riso in speed required in any specified shunt machine to 
maintain the E.M.F. of open load with a full load, or if a 
constant speed and E M. F. are required at all loads, will 
show the number of series-turns required on the field in 
order to compound the machine properly. 
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Although it has been stated above that the cross-induction 
and back induction would arise were the armature held 
stationary and a current passed through its coils, yet the 
student will readily see that these conditions also obtaia 
when the armature revolves; the induced poles are fixed as 
to place and not as to any individual coil, and consequently 
the flow of the field flux, as shown in Fig. 6, is only correct 
for an armature running on open circuit, but with a dynamo 
working with full load the final distribution of the lines of 
force will be obtained by superposing Figs. 7 and 8 on 
Fig. 6. This has been done in Fig. 9, which represents 
the normal arrangement of the lines in a machine running 
on its full load, as in ordinary circumstances the field flux 
would be maintained by increasing the magnetising power 
of the field coils, either by compounding or cutting out 
shunt resistance. The effect of the back inductance is not 
shown, and Fig. 9 is really a superposition of Fig. 7 on 


Fig. 6. 

ja will be seen that the result of tbe cross-magnotisation 
dae to the armature being superposed upon the forward 
induction is that the final field is very much distorted. At 
the leading horns, A D, the directions of the two lines of 
force are opposite, and they become assimilated, while at 
tho trailing horns, B and C, the directions are the same 
and the lines of force augment each other, and the field 
is intensified. This weakening of the field at the lead- 
ing horns is a disturbing element in finding the 
exact position for the brushes at full load, as the 


field does not uniformly increase as it would were it not 
for the cross-induction, and also as the brushes are given a 
more forward lead owing to the heavy load, not only is the 
strength of the solenoid creating this cross-induction 
increased, owing to the greater number of amperes flowing 
through the armature, but also the positions of the poles 
of this solenoid are brought nearor to the leading horns, and 
consequently the field under these horns is still further 
diminished. The great disadvantage of this weakening of 
the field at these points is that if the brushes were fed too 
far under the polar tips they would soon come into a very 
dense field, which will generate in the short-circuited coil 
a current far in excess of that carried by the D series of 
coils, and disastrous sparking will ensue, as will be seen 
when we treat of the theory of commutation. Hence it 
is most important that there should be no sharp line of 
demarcation betweon a neutral field and a dense field, but 
rather a gradual shading off of the field. Various devices, 
such as boring the poles elliptically, have been suggested 
and tried in order to secure a suitable magnetic fringe at 
the horns, and some of these methods will be dealt witb in 
a later chapter. 

When dealing with the cross-magnetisation, we assumed 
that the armature was held stationary and a certain current 
passed through its coils, and Fig. 7 shows the lines of force 
flowing equally through the two poles. This is what in practice 
would occur; if, however, one pole-piece were removed, 
the reluctance of this path would be enormously increased, 
and practically all the lines would flow through the other 
pole, and the external field would not bifurcate, as shown ; 
if in place of removing one pore piece its cross-sectional area 
were greatly diminished, the external field would divide, 


but uneasy: and the strengths of the two paths of the 
external field would be inversely as the reluctance of their 
respective paths. This is only an extension of Ohm’s law, 


that C = i applied to magnetism, and may be written 


= M , where 
P 


$ = lines of force; 
M = magnetomotive force ; 
p = magnetic reluctance. 


In Fig. 9 it is shown that in one pole the cross-induction 
flows through the neck, EF, with the forward induction 
and against the forward induction in the other pole. 
If, now, this neck is made of such a cross-sectional 
area that it is saturated by the forward induction 
alone, it is evident that there will be great reluctance 
for additional lines, and consequently the cross- 
induction will flow in preference through the other pole, 
with the result that not only will there be a distorted, but 
also an unsymmetrical field, and the field under horn A 
will be considerably weaker than that under B, and the 
field under horn C much stronger than that under D. If 
then the brushes are set across a diameter of the com- 
mutator, it will be impossible to give them such a lead as 
will give freedom of sparking on both lines, and in order 
to secure sparkless commutation the brushes must be set 
across a chord. The bad effects of doing this will be 
apparent, as tho volts induced in coils A and B will not 
be equal, as more coils will be in series in one set than 
in the other. A similar phenomenon which will obtain 
with multipolar machines if all the poles have not the same 
strength will be dealt with later. 


( To be continued. ) 


BUENOS AYRES. 


A long illustrated article, contributed by Mr. William 
Hulke to the Elektrotechnische Zeitschrift, describes in detail 
the electricity supply works of the Compania General de 
Electricidad de la Ciudad at Buenos Ayres. 

Incidentally we learn that Buenos Ayres has a population 
of 780,000 persons, and is supplied with electricity for 
lighting and power purposes from four different supply 
stations. One of these, La Primitiva, owes its existence 
to local enterprise, while a second, the River Plate Electric 
Company, is of English origin. A third, the Deutsch 
Ueberseeische Elektricitäts Gesellschaft, was founded by 
the Allgemeinen Elektricitäts Gesellschaft, of Berlin. The 
fourth—namely, the station with which we are now con- 
cerned—is that owned by the French company first 
mentioned, which entrusted the electrical work in connec- 
tion with the undertaking to the Union Elektricita's 
Gesellschaft, of Berlin. For the most part, the houses in 
Buenos Ayres consist of only one storey, and in conse- 
quence the town naturally extends over a very wide 
area, over which the consumers of electrica] energy 
are scattered. The installation of the company in ques- 
tion was put down mainly for the purpose of supplying 
electricity for lighting, provision, however, being made at 
the same time to facilitate the connection of motors to the 
system, besides which the supply of energy for traction 
purposes had also to be taken into account. Having regard 
to these circumstances, the mono-cyclic system of supply 
was adopted. For lighting purposes this system is said 
to enjoy, in common with the single-phase system of supply, 
the advantage of easy regulation of the line voltage. It 
also enables the use of synchronous motors. For traction 
work the mono-cyclic alternating currents are transformed 
into continuous currente, synchronous motors direct coupled 
to eontinuous-current generators being emp'oyed. But in the 
future it is intended to instal rotary transformers. There 
are eight boilers of the Belleville type installed, each 
capable of generating 60, Ooolb. of steam per hour at a 
pressure of 15 atmospheres. In the engine room are four 
compound horizontal engines capable of developing 550 h. p. 
to 770 h.p. each when running at 125 revolutions per 


586 


THE ELECTRICAL ENGINEER, OCTOBER 26, 1900. 


minute, or with increased admission 850 h.p. to 1,000 h.p. 
In addition to Corliss gear and very sensitive governors, 
provision is made whereby the admission to the low- 
ressure cylinder may be cut off by hand. To each engine 
s coupled direct a mono-cyclic dynamo dssigned for an 
output of 500 kw. at 3,150 to 3,450 volts terminal pres- 
sure, with a frequency of 50. The necessary excitin 
current at 140 volts pressure for these machines is furnishe 
by two steam dynamos of 30 kw. capacity each, running 
at 300 revolutions per minute. There is also a motor- 
driven set installed, consisting of a 30-kw. continuous- 
current generator coupled direct to a eight-pole three- 
phase induction motor, designed for a terminal pressure of 
230 volta. A second set of similar type has been provided 
to furnish exciting current for extension plant in course of 
erection. From the station the current generated is con- 
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secondary network. The Eno pone motors are self- 


starting, but to drive one of the small rotary-current 
motors a single-core auxiliary cable is laid in addition to 
the ordinary secondary cables to the nearest sub-statiop, 
in which a small power transformer of 5 kw. to 10 kw. 
capacity is installed, this being connected up with the 
larger lighting transformers. Large motors are supplied 
direct from the primary network through special trans- 
formers. The streetlighting is by means of arc lamps, 


each lamp being supplied from the eecondary mains through 
a separate transformor, with 13 amperes at 50 to 53 volta 
pressure. 


The accompanying illustrations (Figs. 1, 2, and 3) show 
the general arrangement of one of the transformer sub- 
stations, Esch of the stations is placed below the street 
level, the entrance where possible being from the side- 
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FIG. 1.—Section of Transformer Chamber, Buenos Ayres, 


veyed by means of seven feeders to the primary network 
of mains, in connection with which latter are 50 sub- 
stations in which the primary current is transformed down 
to 250 volts for distribution. Cables of the three-core type 
are used for the feeders and primary network. The three 
cores comprising each primary cable are separately insu- 
lated with impregnated yarn and paper, then twisted 
togethor, and finally protected by a double covering of 
lead and iron armour. Two of the cores serve to conduct 
the main carrent, while the third, of smaller sectional area 
(about 35 to 40 per cont. that of the lighting cores), 
servos exclusively for motor load. The secondary 
current is distributed on the three-wire system, with 
230 volts across the outer conductors, each of the 
three wires being equal in sectional area. The 
cables are so proportioned that both small single-phase and 
rotary-current motors may be connected direct to the 


walk. In order to economise the secondary distributing 
cables, the sub-stations are situated near street crossings 
so far as possible The walls of each chamber are 
formed by a double lining of brickwork, with an air 
space between the outer and inner linings, the inner 
surface of the outer lining being, moreover, coated with 
asphalte. 

In the case of the sub-stations situated below the 
sidewalks the covers rest upon two strong I-girders, while in 
the case of those under the roadway three such girders are 


provided. Excellent provision for ventilating the chambers 
has been made as shown. The transformers employed 
have capacities of from 15 kw. to 30 kw. Their 

and secondary windings are connected respectively to the 
switchboards, a and b (Fig. 1). For the primary side three 
marble els, a (Fig. 2), are provided, each of which 
carries four or five fuses, c. The three conductors from 
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the 


terminal pieces on the switchboard, and thence connected 


rimary terminal d, of each cable are connected to | another small marble 


el, f (Fig. 1), is placed underneath 
these panels and provided with a "bus bar, besides one to 


through the fuses to three "bus bars, e (Fig. 2), which in | three fuses, through which the current is conducted from 
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Fia. 2.—Section of Transformer Chamber, Buenos 5 


their turnare connected to the corres isi ser lo of the trans- 
former. posite the primary a the secondary 
aa This is likewise of 


b (Fig. 1), is arranged. 
marble, each viel being Provided 


the auxiliary transformer to the single-core cable mentioned 
elsewhero. 
In conclusion, it must be remarked that the description 


with three bus bars | gives the impression of a very complicated system of distri- 
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[eere 


2 — ol —t Chamber, Buenos Ayres: 


and 12 fuses, so that four secondary circuits may be con- 
nected to each panel. Two such panels placed side by side 
are the rule, the ’bus bars of like sign being connected in 
parallel. Where energy for power purposes is required, 


bution—one, in fact, which it would be difficult to reconcile 
to ordinary conditions, It would be interesting to know 
the total loss of energy involved by the complicated system 
of transformers adopted. 
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AN IMPROVED GLASS REVEALER. 


The following is an abstract of a paper read on Friday 
last by Mr. Bryan Donkin before the Institution of 
Mechanical Engineers on “Somo Observations on an 
Improved Glass Revealer for Studying Condensation in 
Steam-Eugine Cylinders and Rendering the Effects Visible.” 
The devices described by the author are an improvement 
on an earlier type of revealer made by him some years 
ago. will be seen from the illustrations (Figs. 1 and 2), 

e revealer consists practically of an extension of the 
steam-engine cylinders, so arranged as to erable the observer 
to see whether condensation is actually taking place or not. 
In the improved revealers the inner glass cylinder is 
made thinner than formerly, and the connectin pipe 
between the instrament and cylinder is made of both 
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FIG. 1.—Glass Revealer of Steam - Engine Condensation, designed by 
Mr. Bryan Donkin. 
short and straight. This pipe is also made of a 
large area, and provided with a cock of considerable 
diameter, so that the connection between the cylinder 
under observation and the 5 cylinder is ample. 
All the external metal and glass surfaces are well covered 
with non-conducting materials to diminish radiation, in 
order that the behaviour of the steam in the revealer may 
be as near as possible the same as that in tho steam ongino 
cylinder. The author thinks that with the precautions 
he has taken, the effects ia the condensation in the revealer 
may be between 85 and 95 per cent. of the ‘actual truth. 
The construction of the glass walls of the revealer 
is such as to enable the condensation to be easily 
observed and even photographed. These modifications 
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have resulted in the minute globules of water formed 
on tho glass wall being much smaller than with the older 
type of instrument. hen the glass cylinders are properly 
warmed, the diameter of the globules is from 0 O4in. to 
0-08in , and even then after working for 10 or 15 minutes 
the diameter becomes less. Tracing the operations through 
and commenciog with the steam stroke, the first result 
observed when the steam is admitted to the revealer is a 
light and not very dense cloud or white fog coming up 
from the engine cylinder. This is precipitated upon the 
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Fie 2.— Another Type of Revealer. 


hot internal glass and cast-iron walls, and is seen as very 
fine globules or particles of moisture or condensation. 
This cloud is sufficient to obscure a light placed on the 
opposite side of the revealer. Rs-evaporation then rapidly 
follows before the end of the steam stroke. On the open- 
ing of the exhaust valve the cloud passes quickly off into 
the cylinder, and the glasses become quite transparent. A 
good illumination renders the incoming and outgoing 
clouds of mist quite visible. Esch time the steam enters, 
& large number of very small globules, at about equal 
distances from each other, are immediately seen upon 
tho glass walls. These are from 0°002in. to 0 0016in. 
in diameter, or less, and are distributed in a fairly 
uniform manner over the surfaces. The time occupied by 
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the deposition of the globules, and their re-evaporation, is | walls and the steam, and this is supported by the 


experi- 


perhaps a tenth of a second. Before the end of the steam | mental evidence obtained from comparing the action of the 


stroke, the duration of which is about half a second, and | revealer when 
before the exhaust valve opens, the smaller globules, mm. high-pressure cy 
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in diameter, are all evaporated. Daring the exhaust stroke 


P on the low-pressure cylinder and a 
inder of a compound engine. The globules, 
when the revealer is placed on the high-pressure cylinder, 
are much larger. Artificial cooling of the cylinder produces 
the same result. In order to obtain the exact diameter of 
these globules, cross lines, vertical and horizontal, were 
marked across thé cylinder, as seen in Fig.1. The observa- 
tions obtained also show that the idea fe not feasible, that 
there can exist a thin film of condensation water on the 
internal surfaces of steam-engine cylinders, as with a very 
wide range between the temperatures of the walls to the 
working steam the deposited moisture is still in the form 
of globules. 

other development is illustrated in Fig. 2. In this a 
small cast-iron cylinder is fixed in the centre of the revealer, 
and so arranged that boiler steam can be introduced inside 
it to raise its temperature, provision being made to drain 
the water away. Oold water can also be passed through it 
continuously to reduce its temperature. The mean tém- 
perature of this inner cylinder is taken by means of a 
mercurial thermometer about 24mm. (0'1in.) in diameter, 
placed in a hole in the centre of the The steam from 
the engine cylinder passes at each stroke into and out of 
the annular space, B B, between the cylinder and the inner 
glass. The fog or condensation on the walls can be 
observed through the glass cylinder by the eye or 
a microscope. In this way the cylinder can be either 
heated by steam or cooled by water, and the fog effects 
noted for different temperatures of the small cylinder 
inside the revealer. To get the mean temperature of steam 
in the steam-engine cylinder, indicator disgrams are taken, 
and the mean temperature calculated from the pressures. 
Thus, when all.the conditions are constant, the tempera- 
ture attained by the inner cylinder can at any time bé 
ae with the mean temperature of the steam 
touching its walls. 

The author Hise in his paper to describe in detail 
experiments which were made with these instruments in 
December, 1899, and May of the present year. We have 
rot space to describe these experiments in full, but his 
interesting conclusions are as follows: In spite of any 
deposit of moisture on the cast-iron surfaces of the 
cylinder, the heat-absorbing properties are always 
greater than the heat emission to the exhaust. e 
experiments also point to there being no interference 
caused by water on the surface of the cylinders to the 
passage of heat from the cast-iron cylinder walls. Some 
experiments on the radiation which take place from such 
an instrument when connected to a steam-engine were also 
made. The results of the experiments are given in tabular 
form and are handy for reference, At the end of the 
paper there was also read a communication from Mr. Nadal, 
an Ingenieur des Mines of France, whose experience has 
been considerable with this class of experiment. He 


the larger globules are also reevaporated, but not so | confirms Mr. Bryan Donkin's conclusions and adds some 


quickly. The internal surfaces are sometimes quite dry, 
and at other times a few drops of moisture remain on 


most interesting figures of his own. Amongst there we 
notice that he caleulates from experimental data that the 
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them. To f.cilitate the study of these minute condensed 
globules or wet particles on the inside of the inner glass, 
& microscope is used, and the glass and iron walls well 
illuminated. 

The author concludes that the size of the globules is 
determined by the difference of temperature between the 


4. 


wet metallic sarface of a certain revealer was able to 
observe 36 calories per square foot per second per degree 
Fahrenheit difference in temperature between the steam and 
the metal surface in contact with it. On the other hand, the 
emitting power of the dry metallic surface calculated in 
the same way is only about 0'1 calorie. 
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SOME REMARKS UPON A HITHERTO UNRECOG. 
NISED PLANETARY LAW. 
BY R. C, SHETTLE, M.D. 


In a treatise which I published in 1897, entitled ** The Origin 
of Matter and Force," I pointed out that matter took its origin 
In the quantitative condensation of an original, unformed stuff, 
or eogen, having eqnal density throughout its mass; that the 
quantity in each condensing unit gave orn to the physical 
properties of matter, and that the uncondensed uum of 
this original stuff constituted the ether, some of it pervading 
all space, some of it being condensed upon the surfaces of the 
formed units by the attractive force which they, as matter, 
necessarily exercised. Having thus shown the basis upon 
which my superstructure rests, I proceed to demonstrate the 
existence of a great planetary law, under the influence of which 
work was done upon the earth, changes of temperature were 
effected, its solid surface became clothed with grass, and its 
waters so associated with the more solid matter as to bring forth 
animal entities according with the nature of primary combina- 
tions or germs. 

I assume : (1) That the earth consists of a vast number of 
minute units of various forms of matter ted under the 
influence of gravity, with eogen Di geni upon the surfaces 
of the material molecules. (2) That the space which exists 
between the units of a molecule, between the molecules them- 
selves, or between the larger units of the celestial system, is 
oocupied by primary stuff or eogen, differing only in degree of 
attenuation. (3) That the eartb, previous to its surface being 
covered or inhabited by various forms of vegetable and animal 
life, had essentially a bare, rugged surface, and was of oblate- 
spheroidal form—a form produced by its axial rotation. (4) 
That the earth’s surface, in addition to biological formations, 
is covered with an atmosphere of finely-divided particles of 
matter, the density of which is e eas by the laws of 
gravity. (5) That the changes effected in material conditions 
and modifications of stress by the motions of the earth, in con- 
nection with its solar and planetary relations, give rise to all 
terrestrial phenomena, 

My present aim is to show that the sun and the earth, or 
other planets of like material condition, so act upon each other 
and upon the residual eogen or ether as to reveal a very 
n planetary law, determining the perticular mode in 
which phenomena are produced, either upon the planet's 
sunw surface or in its atmosphere, or generally, whereby 
light is evolved, temperature affected, and inorganic matter 
converted into a form adapting it to the requirements of the 
vegetable and animal kingdoms of Nature. 

The law to be recognised may be stated as follows : 

1. The sun and its planets rotate axially in the same 
direction in a vast ocean of ether. It is assumed that the rota- 


tion of each, in proportion to its mass motion, causes the ether 


to move in the same direction, thus creating an ether vortex 
around each rotating mass. 


2. As the axial rotation of the sun and planets is in the same 


direction, the effecta of the dominating solar vortex upon the 


planetary vortex must vary, according as the two vortices take 
the same, or oblique opposite directions, on opposite sides of 


the planet ; for whilst on the dark side of a planet the two 
vortices are in the same direction, on the sunward surface of a 


planet the direction of the solar vortex is opposed to that of the 


planetary. 


3. The character of the work done, or, in other words, the 
nature of the phenomena evolved upon a planet's surface, varies 


with the relative direction and intensity of the two ethereal 
vortioes, these being more perticularly determined by the 
position of the planet in relation to the sun. 


To accomplish my object, it is necessary to somewhat precisely 


define the material conditions and the means by which work is 
effected, phenomena appear, and the law is manifested. The 
material conditions are as followa: (1) there is the sun, the prime 
centre of our planetary system ; (2) there is the earth, with its 
atmosphere ; (3) there is the residual uncondensed eogen or ether. 
The forces employed are: (1) The direct stress of solar 
terrestrial density—t.e., gravity ; (2) the vortical or suction 
force (due to rotary or other motion of the sun and its planet), 
which each mass of matter, in proportion to its extent of con- 
densation, or its density, exercises upon the ether in aocord- 
ance with the affinity of matter for ether previously mentioned. 
The general results of these material conditions, and the forces 
generated by motion, are, perhaps, better realised by confining 
attention : (1) To the sun as a material unit rotating axially ina 
vast sea of ether, which ether is undergoing vortical motion 
under the suction stress of the central body. (N.B.-—The ether 
of the solar system now being considered is supposed to be 
similar to that originally extending throughout the space within 
which the sun and the various units of the materlal universe 
were formed). (2) To the consideration that the earth and 
other planets or units of the system by their rotation are 
creating other vortices (each in proportion to its magnitude and 
motions) in this same solar ocean of ether. (3) To the fact that 


as the axial rotation of each secondary unit is in the same 
direction as that of the sun, the interference with that , of 
the great primary vortex motion caused by the sun wh 
planet encounters will depend u ee 
panes the density of its atmosphere, and the relation which x 


each 
n the mass motion of each 


to the sun. 
It will be well to state how these forces stand related to each 


other, and to the matter with which they are associated under 
variations of distance. 


1. The Direct Solar-Terrestrial Stress of Gravity.—This has 


two sources of origin: (1) solar; (2) terrestrial. Gravity is 
known to exercise an attraction in proportion to the product of 
the involved masses divided by the square of the distance 
Consequently, as the intensity of the attraction decreases in 
proportion to the square of the distance from the body creating 


it, the intensity of the stress, which may be regarded « 
emanating from the centre of any mass, is vastly greater on the 


surface of the body originating such attraction than on the 
surface of the distant 


y affected. The effects of solar. 
terrestrial gravity, nevertheless, determine certain definite 
relations in the intensity of gravity acting on the surface of the 
carth, as, for instance, in the case of the tides. 

2. The Vortical, or what may be called Suction Stress.—This 
is the direct effect of suction upon outlying ether. But it must 
be remembered that as the two bodies severally exercising force 
are in motion, there is the resultant of two elementes— viz. : (I) 
the static (identical with gravity), and (2) the dynamic, due to 
the earth's motions. The intensity of both varies. The 
resultant is essentially a force which took its origin in variations 
of density, coupled with varying rates of motion, and ita tendeney 
is to restore equilibrium and rest. 

Confining attention now to the earth and its influence upon 
the solar vortex, and to the influence of the solar vortex upon 
the earth, we see that every change in the relative distances 
between the two bodies must be attended with resulta, 
both with regard to motion and to influence on the surface of 
our planet. To rightly estimate these effecta, it will be well to 
consider the e as due to the ter or less proximity 
of the earth to the sun in its orbital path, as shown by Kepler's 
second law. Kepler's second law runs as follows: ‘‘ The areas 
described, or passed over, by the radii vectores of a planet round 
the solar focus are proportional to the time taken in describing 
them.” [n other words, the planet moves faster as its distance 


from the sun diminishes, its greatest proximity being in mid- 


winter of the northern hemisphere. 

Now, at first sight, this law appears to upset all that we 
are taught about the solar en of the phenomena of heat 
and vegetable and animal life, because temperature is 
highest in the middle of summer, and in the northern 
hemisphere the processes of vegetable and animal life 
are carried on with greater activity during our summer 
months, when the earth is most remote from the sun. We must 
remember also that the northern summer to the 
southern winter, so that changes in the earth’s from 
the sun at different times of the year cannot be the only, or, in 
fact, the chief agents in the production of the seasons. These 
apparent anomalies have been ascribed to various causes. It 
is inferred that the greater amount of ities oaas light, ete.) 
manifested in summer time is due to the that the sun’s 
influence is more direct or vertical in the equatorial regions, 
Unquestionably the relative positions of the sun and the earth 
in that, as in other respects, must be important factors in the 
evolution of the phenomena in queation, but not, I venture to 
think, as generally explained—viz., that the heat transmitted 
as energy only through intermediate space reassumes the form 
of heat only when it e upon the earth. The praa 
statement of facts will, it is believed, go far to prove the 
doctrine of conservation of energy applies most ipa geras d 
to the sun as well as to its planets and the evolution of their 

henomena, under which there is practically no loss of energy ; 
but, on the oontrary, that the increase of heat, and increased 
biological activity during our summer, are due to work done 
upon the earth's surface under a certain balancing, blending, or 
counteracting of the solar-terrestrial vortical forces more 
originated by mass rotation at the time when the northern 
hemisphere of the earth is more particularly exposed to the 
influence of the sun. It is difficult to precisely define the part 
which each element of force exercises in effecting axial rotation 
of the earth, because both density and vortical forces appear to 
have an important influence in its production, and in maintain- 
ing the earth’s orbital motion. 

As the distance between the earth and the sun is increased 
by about 3 per cent. at the June solstice, the intensity of the 
solar vortex, diminishing inversely with the square of the 
distance, will be slightly reduced ; but at the same time the 
northern pole and hemisphere of the earth are being every 
day more fully exposed to the influence of the solar vortex. 
The intensity of the earth’s vortex (the product of ita own 
motion) is constant. Jt is then evident that, as the earth 
recedes from the sun, the relative intensity of the forces must 
be proportionately changed. And as the two forces are d 

re 


in opposite directions, or nearly so, upon the atmosphe 
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Surface of the earth, the deduotion appears to be justified that 
the work done upon the sunward surface of the earth is due to 
the resisting influence which these two obliquely vortical forces, 
acting in opposite directions, exert upon each other and upon 
the molecules of terrestrial matter, when neither force can 
entirely overoome the other. The results appear: (1) in 
increased molecular motion generally, of which of tempe- 
rature, or heat, is the measure ; (2) in proportionately increased 
biological activity, growth, stimulus, etc., but as all these 
phenomena are more or less intimately associated with 
molecular motion, even if not absolutely dependent upon 
it, the molecular motion may be said to cause in tal 
activity, and thus their intimate relations to solar stress are 
clearly traced. Note.—The same general principle applies to 
the solar system of planets. A planet has its form, its orbital 
and other motions, as well as its special phenomena determined 
by the character of its component matter, upon which its 
density and its solar attraction depend. ‘The earth as a planet 
is spinning upon its axis like a top, but whilst the temporary 
motion of the top has resulted from the rapid unwinding of the 
string, the sun’s pull upon the earth is continuous. How this 
affects the motions of the earth will now be dealt with, as well 
as the precise manner in which ** nutation " results from the 
action of stress. 

The forces concerned exercise two distinct forms of pull: 
(1) That from density, more or less direct from its origin in one 
mass to its action on the other. (2) That from axial rotation, 
giving rise to vortex motion, whose strands, or limbs, or areas 
of diffusion are ever widening according to a well-defined law, 
and the confines of which, as already stated, when of solar 
origin extend far beyond the area of the solar system ; while 
vortex motions of planetary origin become lost, or merged in 
those of the greater power, as they become enfeebled by distance 
or are associated with those of the sun. 

The sun and the moon are doubtless the two bodies whose 
influence more particularly determines the axial inclination of 
the earth, for, owing to the moon’s proximity, such axial 
inclination must oertainly be somewhat modified by that 
luminary. At the pent time, however, it will suffice to state 
that the axial inclination of the earth is due to the density 


DIAGRAM I.— Solar Terrestrial] Density Stress. 


stresses of the various bodies with which it is associated, and 
that its orbital as well as its axial motions are the effects of the 
vortical motion of the ether induced by the sun. The modifi- 
cation of that motion by vortical force of lunar origin may be 
considered further on. 

T wo diagrams are given to represent the Influenoe of mutual 
static and dynamic forces upon two opposite bodies and upon 
the intermediate ether. No. 1 shows solar-terrestrial density, or 
gravitational stress, in a static form. No. 2 is intended to 
represent the two bodies, M and M', rotating axially, and, by 
their axial rotation, throwing the surrounding ether into vortex 
motion. In both I. and II. the centres of the stress-creating 
bodies are at O and C', and the line A which passes through 
C and C' marks the line of the greatest intensity. This stress 
diminishes laterally towards lines B and B', where it ceases 
(Diagram No. I.). With regard to the static effects of the 
density stress of the masses, it is only necessary to state that 
each mass attracts the other in proportion to its mass and 
inversely as the square of the distance. 

Turning now to the vortical motion of the ether as originated 
by each mass, Diagram No. II. graphically represents the direc- 
tion of the stress induced by the suction force of the two axially 
rotating bodies. This rotation around C' is indicated by the 
arrows D and D’, and around C by the arrows d and d'. Each 
body in proportion to its density is acting like & suction engine 
upon the surrounding ether, because the central force of oohesion 
under which matter was formed far exceeds any external force 
which can be brought to bear upon it to tear the matter asunder. 
It necessarily follows that each masa, in proportion to its mass 
when thrown into motion, tends to impart that motion to the 
surrounding ether, and the vortices in the ether become thus 
a natural sequence of axial rotation. The direction of these 
vortices of the ether is shown in Diagram No. II. by arrow points 
on the lines S, S!, S?, S3, and E E, the lines S having solar 
and the lines E terrestrial origin. The intensity of the vortical 
forces, like gravity, is, of course, greatest at the seat of origin, 
and diminishes inversely with the square of the distance from that 
seat of origin, and in relation to the work done by solar vortices 
upon the mass and surfaceof the planet, as we recede from the sun 
and approach the planet the intensityaf the solar vortices diminishes 
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and the intensity of the terrestrial vortices increases. The solar 
vortex emerging from the sun acts upon the surrounding ether 
until this reaches the earth’s atmosphere, when owing to the 
great affinity of ether and matter, the ether seizes u the 
particles and tends to drag them in the direction of the solar 
vortices marked S. But the vortical motion created by the 
rotation of the earth has now to be dealt with, and this tends to 
carry the atmosphere with it. By reference to Diagram No. IT. 
it will be seen that at d' on M, these solar-terrestrial vortical 
forces on the sunward surface of the earth act and react upon 
each other obliquely in more or lees opposite directions. In 
doing this the particles of matter are rotated axially, provided 
the intensity of the two opposite forces is sufficiently balanced. 
But as the work done upon the earth appears to be most 
intimately associated with the adjustment of their potentials, 
the mode in which this is effected baie bahay to be very clearly 
shown ; more especially as the normal rotation of every unit of 
matter (of any dimensions) appears to be gies pane upon 
the same principle. At the same time the mode in which 
current electricity (or current ether) acquires its helical direction 
"i Will be recognised (1) that as each mass is rotating axiall 
t i 1 t as mass is rota ially 
whilst immersed in the ethereal ocean, the stress due to the 
density of each mass is drawing the ether through, and out of 
the other (see D No. II.); (2) that the axial rotation of 
each mass in an inclined plane which is not coincident with 
the plane of the ecliptic, determines that the ether current 
should acquire the helical direction as it passes through the two 
stress-creating bodies, because each mass, by the inolination of 
its axis of rotation, imparts leverage, screw or helical motion in 
relation to stress. The mode in which these helical currents of 
ether, or electricity so-called, are caused to assume a right and 
a left hand direction has now to be shown. The terms right and 


DIAGRAM II.—8Solar and Terrestrial Vortices, 
left hand direction imply a point of departure from which the 


lines take opposite directions. With respect to the earth and 
the sun, this occurs at a point on the earth's surface at which 
the sun is directly overhead, and if the observer imagines 
himself standing upon such point with his face directed to the 
west, and his two arms extending to the north and to the south 
respectively, he will ive that the axial rot«tion of the earth 
originates right-hand helical currents proceeding towards the 
north pole, and left-hand helical currents towards the south 
pole i. e., that solar stress currents will pass over and through 
the northern hemisphere in a right-hand helical direction, and 
over and through the southern hemisphere in a left-hand helical 
direction, and in so doing will give rise to the phenomena of 
north and south polarity ; in fact, (he normal magnetic polarity 
of the earth will be established thereby, whilst the magnetic 
otential of the earth will be determined by the quent? of 
helical current energy, which, in consequence of the earth’s 
rotation, traverses the mass at any given moment. (4) It will 
be observed that as the sun and the earth are both rotating 
axially in the same direction, the vortical currents created b 
such rotation are of the same helical denomination in bot 
bodies, whether above or below the equator in either body, but 
the twist would be more extended in proportion to their 
mutual relations—i.e., when moving round a sphere they 
would take the circular course, and exhibit phenomena 
resulting therefrom ; but after leaving the mass, they would 
become more extended and linear under centrifugal force, and 
the phenomena would be ‘proportionately modified. The 
influence of particular helical currents upon other helical 
currents of the same and of opposite direction must now be 
considered. 
The influence of helical currents is all-important in the 
evolution of oertain- natural phenomena. In the laboratory 
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right and left hand helical currents and the attendant 
phenomena may be reversed at will. A right-hand helix 
may be changed into one of left-hand direction, or vice versd, 
absolutely proving that the phenomena of positive and negative 
electricity, or of north and south magnetic polarity, are partly 
due to the direction of the moving ether. Perhaps the most 
ready and simple method of realising the effects of these helical 
ether currents upon each other, and on the matter with which 
they are assoclated, is to wind two rather stout wires round a 
gin. rod, one in a right and the other in a left hand direction ; 
en, when the rod been removed, to divide each helix into 
two equal portions by cutting it acroas its length. There will 
then exist two right and two left hand helloes, and taking them 
as models of electric currenta, the effect of such currents, when 
acting upon each other under various relations and directions, 
ma ascertained. Thus, if one right-hand helix be placed 
end on to another right-hand helix, they may be readily screwed 
into each other, and so the force of attraction (other things 
being equal) will be in proportion to the number of helices 
acting upon each other from the same direction. This represents 
the forces engaged in the production of the phenomena of 
magnetic attraction. The same principle applies to the two 
left-hand helices. But if a right-hand helix be placed end on to 
a left-hand hellx and similarly moved, the two terminals of 
the wires will act in oblique and opposite directions upon 
each other. This represents the conditions when a pair 
of like p: se poles are brought together, and is repre- 
sentative of magnetic repulsion and of the phenomena shown 
by iron fillings scattered around like magnetic poles. Such 
facts render the somewhat complicated mut Influences 
of helical forces less difficult to understand. 
. The points which have been established are as follows: 
(1) That the sun and the earth, or any two distinot forms 
of matter, owing to their density, are mutually exercising 
stress upon the intermediate ether as well as upon 
each other. (2) That by their axial rotation, and in pro- 
portion thereto, they are creating vortical motion in the 
surrounding ether. (3) That axial rotation of each body upon 
an inclined plane causes the currents of ether whi Ten 
through the two bodies to assume helical directions. (4) That 
the sun and the earth, owing to the currents of ether mov 
in and around them, act as two magnets placed nearly parall 
to each other, with their two north poles pointing in one direc- 
tion and their two south poles in another. Although there may 
be great disparity in the sizes of the sun and of the earth, the 
north. pole of one tends to repel the north pole of the other ; 
and as the same 3 re to the south poles, each Fig A 
in proportion to its mass and the helical currents moving in it, 
tends to maintain the vertical position of the other. (5) That, 
speaking generally, the amount of the work done by the sun 
upon the mass of the earth under the influence of these forces 
varies with the distance between the masses. 

It is now n to describe the nature of the work done 
by these forms of solar stress upon the earth during both 
winter and summer solstices, and to show how the effects differ 
under variations of distance. Subsequently I shall endeavour 
to define the cause of the earth approachin the sun from 
shortly after the June solstice until it has attained its greatest 
proximity in the beginning of January, and of its receding 
agaln from the sun from the beginning of January until shortly 
atter June 21. 


1. The December Solstice.—During the December solstice, 
when the earth's proximity to the sun is greatest, the intensity 
of solar stress, of both static and dynamic forms, is also greatest, 
and the principal effect of solar force is at such time increased 
velocity of the earth’s orbital motion, with accompanyin 
phenomena. These effects are the direct result of the increase 
surface density occasioned by the intensity of the solar vortex 
forces repelling, or driving back on to the surface of the earth, 
the vortex forces originated by its own mction. An inspection 
of Diagram No. II. will show how this is brought about. 
Thus, as before stated, at d' on M the solar terrestrial forces 
are shown by the arrows to be acting in opposition to each 
other, and in consequence of the disproportion in the 
intensity of the two forces, that of solar origin being 
much greater than that originated by the earth, the 
terrestrial forces are concentrated upon the surface of the 
earth, and the friction between the two vortices (solar and 
terrestrial) is increased in proportion to the pressure exeroised. 
The earth’s orbital motion is also most nd at this time. It 
must, however, be remembered that the temperature effecta due 
to the changing distance of the earth from the sun in different 

rts of its orbit will be dominated by the effecta produced by 
the inclination of the axis, as this determines which hemisphere 

ll be most exposed to the solar vortex at any particular time. 
The effects of difference In the intensity of vortical forces may 
be illustrated by the phenomena of magnetio repulsion. Thus, 
if two north poles of unequal potential are placed together, 
allowing a small space between them, and the north pole of a 
smaller magnet be introduced into this space, it will take up a 
position which is not midway between the two bars, but is 
nearer to the weaker one, This same principle of action is 


shown in the case under consideration, by the intensity of the 
solar vortices repelling and pressing the terrestrial vortioes on 
to the surface of the earth. Again, at d on M (Diagram No. IL), 
at the dark side of the earth, the solar and terrestrial vortex 
forces are seen to be acting in the same direction, and as a con- 
sequence they combine to promote accelerated orbital motion 
of the earth, and also by pressure to prevent molecular motion. 
It will be seen by looking once again at Diagram No. II. that each 
of the lines of force, S (1, 2, and 3), tends to promote motion of 
the earth in its orbit : (1) is acting, as already shown, in the same 
direction as that of the earth’s rotation as well as in the direc- 
tion of its orbital motion ; (2) is giving a direct pull in the 
direction of orbital motion, or nearly so ; and (3) is pulling also 
in the same direction, but in opposition to the axial rotation of 
the earth. Of course, the intensity of each of these pulls will 
vary with the distance from the sun at which they are exercised 
upon the surface of the earth’s mass, therefore the pull st 
d exceeds the pull at d and at d“, but the orbital motion 
appears to be maintained mainly by the direct stress of density 
which imparted the axial inclination to the mass of the earth, 
and in so doing created motion in a definite direction. These 
appear to be the principal material conditions for the phenomena 
which characterise the December solstice. 

2. The June Solstice —This, or more exactly 11 days later, is 
the epoch at which the earth is most remote from the sun. Oar 
theory involves a reference of phenomena experienced on the 
sunward surface of the earth to the mode in which solar and 
terrestrial vortices of force act and react, and so work upon 
each other and upon the molecules of matter with which they 
are associated under a certain and definite equilibrium of these 
forces without appreciable loas of solar energy. The mode 
of producing phenomena may be explained as follows: The 
fact that the earth's axial inolination is maintained by the 
density stress which each mass of the solar system exercise 
upon it is unquestionable ; and it will be readily seen that the 
same principle applies equally to all the earth's component 
molecules, both throughout its mass and in its atmosphere. 
Therefore, it is that each of these molecules is held in a definite 
position, whilst it is subjected to the inflaence of helical lines 
of stress both from the sun and the earth. The general principle 
by which axial rotation of the molecules is set up and maintained 
by these solar terrestrial vortical foroes when evenly balanced 
has been stated. Attention has also been directed to the fact 
that these vortical forces are not only capable of driving other 
weaker forces back upon themselves, but also of causing them 
to reverse their direction ; consequently, in the December 
solstice, the vortices of te orlgin are driven back 
upon the earth, but now at the June solstice, as the 
distance from the sun is increased, the solar force is 
diminished with all its resulting effects, and the earth's 
orbital velocity is reduced to its minimum value. We must 
again point out that the dominating cause of the changes of 
the seasons is the inclination of the earth's axis, which 
causes the northern and southern hemispheres to be 
alternately more exposed to the effects of the solar 
vortex. Temperature effects due to the earth’s changing 
distance, though really existent, serve only to modify this 
But whilst disparity in the intensity of  solar-terrestrial 
vortices is the cause of varia“ ions in the velocity of the earth's 
orbital motion, we have to acknowledge variation of distance as 
one element in producing the varying velocity. 

We have also to consider the gradual changes ia the position of 
the earth's axis of rotation, for it has been recently shown that the 
position of the mechanical axis of the earth varies slightly within 
the mass of the earth itself, and this in addition to the slow but 
constantly progressive conical motion of the axis which gives 
rise to the precession of the equinoxes. I conclude that the 
fundamental cause of these important modifications in the rota- 
tion of the earth is some slight departure of the earth's centre 
of gravity from the centre of figureor form. The usual method 
of referring the cause of precession to the earth’s equatorial 
padding or protuberance only, and regarding the spherical 
globe of the earth as considered without this padding u 
absolutely unaffected by the causes which produce precession, 
seems to ignore the inequalities of structure and density which 
must exist within the mass of the earth itself. 

Natural phenomena appear to favour such a conclusion, and 
the opinion is supported by phenomena observed when various 
forms of matter are suspended in the field of an electro 
magnet, when every form of matter exhibits a characteristic axial 
inclination as the resultant of the mode in which each subatance 
deals with the lines of force, or the force with the substance. 
Under such circumstances, since the same law applies to the 
largest celestial bodies as to the units of which they are oom- 
posed, the deduction appears obvious that the source of these 
very important phenomena is to be traced to some slight deria- 
tion of the physical centre from the mathematical centre of 
form as described above. The seasons are connected with the 
difference in the length of the day and night, and variation in 
this has naturally been traced to the position of the earth! 
axis with respect to the sun. The movement of the axis of the 
earth generates an imaginary cone whose apex la at the qentt 
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of the earth, and produces the precession of the equinoxes ” 
without modifying the inclination of the axis to the ecliptic. 
This complete movement is known to be accomplished in about 
26,000 years. Its effect is to make the solstices occur at 
different parts of the earth’s orbit.  **Nutation," or the 
so-called“ nodding " motion of the poles, or axis of the earth, 
is effected in about 182 years. Changes in axial direction are 
slight ; the maximum does not reach 10" of arc. The move- 
ments of rotation and translation round the sun, with their 
effects, are simultaneously carried on by the earth ; it will 
therefore be perceived that all these important changes in the 
earth and its surface condition are brought about by some 
modifications of the motions of the earth and of its position, 
and particularly of the direction of its axis, with respect to 
the sun. But the question has not been answered as to what 
gives origin to these changes of axial direction ; and as they are 
all performed with mathematical regularity, they ought to be 
traceable to a definite cause. From what is involved in this 
scheme! of the universe, I venture to propound the follow- 
ing—viz., that it is due to some more or less slight departure of 
the earth's ** centre of form," or mathematical centre from the 
physical centre. 

The solar-terrestrial vortical forces have, it appears to me, many 
very important offices to fulfil in the evolution of natural pheno- 
mena over and above the influence which they exert upon the 
motions and temperature of the earth. By referenceto Diagram 
No. III. it will be observed that they are always crossing each 
other, and it would appear that they not only do this, but that 
they form two helical currents which move from opposite direc- 
tions one within the other, upon the same plan as in the induc- 
tion electric machine. In referring to that method of originating 


DIAGRAM III;—8olar and Terrestrial Vortices. 


currents. of electricity in my paper in the Electrical Engineer 
for Aug. 24, 1900, I have shown that these currents rotate and 
polarise the atmospheric particles with which they are asso- 
ciated, and so originatethe phenomena of light. Unquestionably, 
as it appears to me, they are intimately associated with all the 
particles in the crust of the earth which they tend to rotate 
and combine in proportion to their freedom of motion. If 
this be so, they tend to maintain biological phenomena, and, 
the primary germs having been supplied, they would determine 
the conversion of suitable pabulum into the sap of vegetable 
organisms, or the various forms of mineral and other matter 
into the blood corpuscles of animal life, ła accordance with the 
character of those primary germs; the shape of the corpuscles 
testifies to the rotary motion which they have undergone in the 
process of their formation. 

The formation of the individual atoms of the chemical 
elements is also to be ascribed, according to the views set forth 
in this paper, to the quantitative condensation of the original 
eogen while undergoing rotation, the atomic weight" of an 
atom depending simply upon the quantity of eogen condensed 
during its formation, and the physical and chemical properties 
of the atom depending partly upon the layer of ** bound ether " 
condensed upon its surface, and partly upon the form which the 
atom acquired during rotation by which the conditions and 
degree of condensation were governed. In this way, it is 
suggested, the properties of different kinds of mineral matter 
originated. Nor does it appear to me that the mode in which 
the inorganic earth became clothed with grass and inhabited 
by animal forms is much more complex, provided only 
the same principle were active in these other kingdoms 
of nature. Thus in the mineral kingdom the great simplicity 
by which a pure fluid primary stuff was converted into the 


several different forms of matter has been noted. Possibly 
by allotting to each germ the power of taking to itself a certain 
and definite quantity of each requisite form of mineral matter, 
the whole conjointly under the influence of solar-terrestrial 
forces, would possess characters determined by the quantity of 
each form of mineral matter, and by the nature of the structure 
into which that matter was wrought. 

The steps of the entire process by which this is brought 
about may be clearly stated : (1) Each mineral unit has its own 
specific character and polarity, the direct lines of solar-terrestrial 
stress causing the polarity to assume a direction more or less 
parallel with such lines of stress, and with the stress proceeding 
from other units with which it is associated ; at the same 
time the solar-terrestrial vortical forces, acting upon the 
principle of the induction whirl electric machine, as previously 
explained, rotate the unit under consideration. "This prin- 
ciple applies to the formation of all kinds of mineral matter. 
(2) But each biological germ is compound in its nature— 
i. e., several forms of mineral matter enter into its com- 
position ; consequently the polarity of the biological germ, 
which in the seed shows itself more especially in the relative 
direction of the radicle and plumule and other vital 
properties, is the resultant of the polarity of all the mineral 
units ; and it is under the influence of solar-terrestrial vortical 
forces that changes are effected in their material condition, and 
a new line of polarity is set up, which is the resultant of the 
polarity of each and all the mineral constituents, and results in 
the polarity of the so-called germ cells, or biological units. 

This, as it appears to me, was the method of creation by 
which the earth brought forth grass and various forms of 
animal life. But precisely the same regulating influence as 
to the quantity of each kind of matter adapted to each 
description of germ was essential to their complete forma- 
tion, as in the case of the separation of the primary stuff 
into definite quantities for the formation of the different 
kinds or species of mineral matter. It should, however, be 
added that the process was, in all probability, progressive, and 
that whilst we are now regarding, in both vegetable and animal 
kingdoms of nature, the germs as being formed under most 
favourable conditions it was otherwise at first, the ultimate 
change being effected by a higher grade of evolution. This does 
not, however, modify in the least the intrinsic character of the 
biological germs which would be dependent initially upon the 
quantity of the respective mineral substances in each, although 
it would necessarily considerably affect the conditions under 
which the germs existed. 

It is perfectly impossible in a paper like the present to do 
more than just touch, in the briefest possible manner, upon the 
far-reaching effects of these vortices of force ; but the material 
universe itself seems to have been brought into existence, in 
the manner I have attempted to define, by rotation (and 
condensation) of the primordial eogen, and subsequently the 
same characteristic form of energy appears to have been 
utilised by the Creator in the maintenance of that universe in 
its entirety and harmony. 


FORTHCOMING EVENTS. 


FRIDAY, Ocr. 26. 


Physical Society.—At 5 p.m., at Burlington House, exhibition of 
experimenta illustrating certain phenomena of vision, by Dr. 
Shelford Bidwell, F.R S.; and papers on the '* Concentration 
ab the Electrode in a Solution, with special reference to the 
Liberation of Hydrogen by the Electrolysis of a mixture of 
Copper Sulphate and Sulphuric Acid," by Dr. J. S. Sand ; 
and ''Electromotive Force and Osmotic Pressure,“ by Dr. 
R. A. Lehfeldt. 


Institution of Junior Engineers.—At 8 p.m., annual general 

meeting at Westminster Palace Hotel. 
Monpay, Oct, 29. 

North-East Coast Institution of Engineers and Shipbuilders.— 
At 7 p.m., at Newcastle-on-Tyne, first general meeting of 
graduates’ section. Inaugural address by Mr. H. B. Donald- 
eon on ''The Construction of a Modern Merchant Steam- 
ship.” 

Tuurspay, Nov. 1. | 

Civil and Mechanical Engineers’ Society.—Ab 8 p. m., ordinary 
meeting. Paper on Patent Law,” by Mr. G. F. Emery. 

Rontgen Society.—At 8 pm., ordinary meeting. Presidential 
address by Dr. J. B. MacIntyre. 


Chemical Society.—4At 8 p. m., ordinary meeting. 


SATURDAY, Nov. 3. 

Institution of Junior Engineers.—4At 3 p.m., visit to the Mill. 
bank Station of the London Hydraulic Power Company, 
Millbank- street, Westminster. (Postponed from Ocb, 27.) 

Glasgow and West of Scotland Technical College Scientific 
Seciety.—At 7 30 p.m., at Glasgow. Paper on Theory, 
Technique, and Practice," by Mr. T. J. Nicolls. 
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MAINTENANCE AND GUARANTEES. 


There has been recently a genuine attempt made 
to remove one cause of friction between consulting 
engineers and the contractors with whom they have 
to do. We refer to the model form of general con- 
ditions issued by the Cable Makers’ Association, in 
which a limit of time was fixed beyond which cable- 
makers were not to guarantee their goods. This 
would seem at first sight to be a faulty policy, as it 
would prevent the contractor who has great faith in 
the lasting power of the materials supplied by himself 
guaranteeing thesame in accordance with his personal 
knowledge. We take it that the real object of the 
limitation is to prevent onerous guarantee clauses 
which involve risks impossible to foresee being forced 
on electrical contractors in general. ‘This is no new 
phase in the contracting world, and we suppose that 
a better instance could not be given than that of 
electric accumulators. In the struggle for orders 
the manufacturers of these accumulators have been 
induced in years past to compete the one against 
the other with respect to their charges for upkeep. 
It has, of course, been inferred by some that the 
manufacturer who will for the least annual sum 
maintain his accumulators must have in consequence 
the best type. Unfortunately, this has not always 
been the case, and it will be remembered that 
one large public company was seriously misled 
and financially ruined by acting on this supposi- 
tion. In fact, contractors were induced to offer 
absurdly low rates for maintenance in order to 
secure orders with an immediate profit. In the 
other branch of electrical engineering referred 
to above—i.e., cable manufacture—the conditions 
were becoming even worse, as manufacturers were 
continually asked to guarantee their cables for 4 
long period without any annual remuneration 
whatever. The beginning of this was distinctly due 
to one firm of cable-makers offering freely a five-year 
guarantee. The others, in self-defence, were obliged 
to follow suit. In our opinion, the majority of the 
guarantees so given were valueless, and they certainly 
helped to open up endless opportunities for dis- 
pute, which does no good to either the contractors 
or to the electric light undertakers using the 
cables. It was only when this rod prepared by 
cable manufacturers came to be applied rigorously 
by certain young engineers that some defensive 
step had to be taken. There is no objection what 
ever to a manufacturer undertaking to maintain his 
cables, engines, dynamos, or any other electrical 
apparatus for a given number of years, provided that 
he receives remuneration for so doing. He can then 
ensure the users, not only against faults due to 
manufacture or erection, but also against the faulis 
which arise from the working of the plant in ques- 
tion. The items for repairs which are found in the 
accounts of our electric lighting stations would thus 
be guaranteed at a fixed annual sum, out of which 
the contractor would expect to make a reasonable 
profit. We do not say that this course would be 
advisable, but it shows how unreasonable it is for 
engineers to expect electrical contractors to include 
in their original contract sum the annual repair 
bills which are to be expected for the ner 
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five or ten years. These are distinctly not the 
risks to be included in & contract for the supply of 
machinery, but rather are in the nature of an 
insurance by which unduly heavy charges in any one 
year can be avoided. Another issue of the same ques- 
tion is that the repairs necessarily vary per year, and 
the engineering knowledge and organising ability of 
a central-station engineer largely influences the 
amount required to be spent each year. It is 
therefore unreasonable to ask the supplier of plant 
to take in his contract risk the repair items for a 
period of years, when the engineer who specifies 
the contract and demands the repairs as required 
may indirectly cause certain of them. In con- 
clusion, it is the engineer’s duty to run and main- 
tain the works and mains after they are taken over 
from the contractor—and the time at which they 
are taken over should not be unnecessarily long— 
and we are glad to see that certain manufacturers 
are refusing to take up this duty. The engineer 
should in no way try to shirk his responsibility. 


CORRESPONDENCE. 


One man's word is no man's word, 
Justice needs that both be heard." 


ELECTROMAGNETIC INDUCTION. 


SIR, —As this letter offers experimental proofs of m 
contention which Mr. Johnston and others have disputed, 
you will probably agree to print it, slthough the discussion 
has certainly lasted too long. I have nothing more to say 
concerning Dr. S. P. Thompson or other authorities, 
except that Mr. Johnston is altogether unjustified in 
saying that the passage I have quoted from Dynamo- 
Electric Machinery” referred solely to the case of “a 
closed coil mori. entirely in a uniform magnetic field.” 
Dr. Thompson neither says nor implies that this is so. 

The experimental proofs I am about to offer are so 
obvious that it is & wonder they have not long ago 
oecurred to myself, to Mr. Johnston, or to the editor of 
Lighining, the latter of whom severely criticises me in his 
journal, and refuses to let me reply. They are as follows: 
(1) send a current through the primary of a transformer, 
and you get a current in the secondary ; (2) suddenly sto 
& current in any circuit, and you get a momentary induc 
current. Both these resulta are readily explained on the 
theory that ascribes induction to a variation in the 
magnetic field embraced by the circuit; but they are 
inexplicable on the popular theory which ascribes induc- 
tion to a cutting of magnetic lines by the conductor. In 
the case of the transformer, how can there be any cutting 
between magnetic lines inside the core and conductors 
outside? And in the other case, can it reasonably be 
asserted that the megnetic lines set up by the original 
current rush across the conductor when the current is 
stopped, cutting it on their way and thus inducing another 
current ? It may be well to mention that the lines of 
leakage in a transformer are prejudicial to its efficiency, so 
that the lines which cause the current must be those 
inside the core, which could not possibly be cut by the 
conductors that are outside. 

If I may trouble 8 to reproduce this diagram, I shall 
be able to answer Mr. Johnston’s challenge to explain the 
action of a unipolar dynamo on the variation theory. Let 
the circle be the rim of a wheel armature in a unipolar 
dynamo, and let A D, DC be any two spokes on opposite 
sides of the line B D, B and D being the points at which 
the sliding contacts are made. When the wheel revolves 
clockwise, assuming that the magnetic lines are flowing 
through the wheel towards the observer, the motion of 
D C evidently causes an increase in the number of lines in 
the space BD G giving rise to a current from C to D 
(clockwise); and the motion of AD evidently causes a 


decrease in the number of lines in the space B A D, giving 
rise to current from A to D (counter clockwise). The 
action of the dynamo is thus perfectly explained on the 
theory I defend. The editor ol Lightning, who questioned 
the possibility of explaining such a dynamo on this theory, 
declines to print the explanation just given, but tells his 


B 
C 


readers that I have sent him a “quite erroneous explana- 
tion.” This is scarcely the treatment one would expect 
from a scientific and fair-minded man.—Yours, etc., 

W. F. DUNTON. 


THE PATH OF THE SUN. 


Sig — From a letter in your issue of the 19th inst., 
I conclude that Mr. Sandeman considers that I have 
criticised him unjustly, and attempted to discount the 
value of his theory as to the path of the sun on the 
strength of my individual opinion. Since this is by no 
1 the case, may I claim your indulgence for a few 

nes 

Mr. Sandeman complains of my treating as a fallacy his 
statement that the revolution of the nodes of the sun 
produce a conical motion of the earth’s axis amounting 
to 47deg. I did not treat his statement to this effect as 
a fallacy, since “it is impossible to reply to an oracular 
assertion.” Whon Mr. Sandeman states that he believes 
“the sun to rcvolve round the earth in 25,800 years, that 
he holds the earth in a firm grasp as a consequence of 
the gravitational action on the protuberance, and as he 
pro round the earth, takes it round with him" 
("Path of the Sun,” p. 85), though one may dispute his 
contentiun that “there is no evidence to show the opinion 
to be erroneous," we must at least admit his right to hold 
this or any other view if he so chooses. What I stigma- 
tised, and still stigmatise, as a fallacy is his argument that 
since the revolution of the nodes of the moon produce & 
small motion of the earth's axis about the position it would 
occupy if undisturbed, therefore the revolution of the nodes 
of the sun will produce a conical motion of the earth’s axis, 
er to 47deg., about an axis perpendicular to the 

ptic. | 

I must admit myself to be completely at a loss to 
understand Mr. Sandeman’s contention that “a calcula- 
tion cannot prove the nature of a movement,” and that 
“to prove anything relating to a quality, condition, or 
attribute by figures is impossible.” Any quality, condition, 
or attribute of a body which can be measured, and thus 
known quantitatively, can be made the subject of calcula- 
tion. The motion of the polar axis of the earth is a case in 
point. I must regretfully decline the “palm of superiority” 
which Mr. Sandeman offers me, since a complete calculation 
of the precessional motion of the earth’s axis has already 
been effected. This may be found in full in “ Rigid 
Dynamics,” by E. J. Roath, M. A., F. R. S., ete. (Mac 
and Co.).—Yours, etc., EDWIN EDSER. 

Putney, Oct. 22, 1900. 


GosrogrH.—The Board of Trade have oonfirmed the 
Gosforth and Ponteland light railway order. 
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GLASGOW AND WEST OF SCOTLAND TECHNICAL 
COLLEGE SCIENTIFIC SOCIETY, 


- The opening meeting of the eighth session was held in 
the large ball of the college last Saturday, when Mr. 
Henry A. Mavor, MICE, MIEE, past- president, 
occupied the cbair. 

Mr. DaviD Home Morron, M. L C. E., MIM E, delivered 
his presidential address on “The Standardisation of 
Machinery.” Nature, the president said, did not 
standardis», inasmuch as no two creatures were exactly 
alike, nor in her infinite wisdom did Nature make each 
individual symmetrically perfect, no matter how perfect 
the female form might appear. In some cases man, how- 
ever, found it an ever-present necessity to do what Nature 
declined to do, and he had reached a degree of perfection 
which, while in no way indicative of finality, was a strih ing 
testimonial to his mechanical genius. The object of all 
industrial production was gain to the producer, and the 

ter the margin between the prime cost and selling price 
the greater the gain, hence the necessity of introducing 
every means which could be devised in order to reduce the 
cost to the producer. Our American and Continental 
friends had in this, as in some other respects, beaten us, 
but for many years past our most progressive British firms 
had recogaisod the value of standardisation and acted 
accordingly, while even our most backward firms were now 
recognising the necessity of setting their house in order if 
they were to have any place at all in the industrial world. 

Complete standardisation was not possible, owing to the 
repairs and renewals for existing machinery, and owing 
to the man who, usually spending other people's 
money, must have something different from anythin 
which had been made before. The man who would 
cultivate standards must be strong, and it would be 
well for him to be philosophical, for in his declining 
years he might seq the silly gandor and the donkey 
wandering aimlessly over his well-ordered garden. 
When be was no longer able to take au active interest 
in the management of a business, his successor might, with 
a view to asserting his own individuality, but more often 
displaying inferior mechanical skill and organising ability, 
depart from the established order, and set up other 
standards on perhaps an ill-considered basis. he man 
who saw bis work thus rutblesely swept away after it had 
probably passed through the evolutionary process associated 
with such work, must console himself with the reflection 
that, after all, the loss was not his, and that time only would 
provo the merit of any standards, old or new. The adop- 
tion of systems of standardisation, if success was to be 
won, must be accompanied by the common-sense working 
of the systems. Passing to details, the Whitworth 
standard, from which the Sollar’s or United States standard 
for screw threads differed but little, was a step in the right 
direction, But even that was not ideal, giving as it did in 
the larger sizes a thread too coarse for the highest class 
work, thus pointing to the need of reconstructing the 
standard. There was nothing to preyent flanged connec- 
tion being standardised, both time and money being saved, 
by the use of standard drilling templates, particularly for the 
smaller and more commonsizes. Valvesand valve-chests were 
full of lessons in standardisation, while plummer blocks, or 
chairs or pedestals lent themselves not only to standardisa- 
tions of dimensions, but also to nomenclature. Many 
firms made a speciality of shafting and gearing, and from 
them it was recommended that the buyer should purchase 
his requirements. So, too, with many of the details. 
Standardisation of complete machines was simply a fuller 
development and the logical sequence of the standardisation 
of detail. Many works in the United States, and not a 
few in this country, had done well in producing engines, 
5 etc., in standard series, as instance Willans, 
Belliss, Tangyee, Robey, Babcock and Wilcox, and many 
others All these firms, not content with the result of past 
efforts, had spent and were spending freely of their gains 
in order to produce results still more satisfactory, and to 
make their position in the commercial world as nearly 
impregnable as it is possible to be. 

At the conclusion of Mr. Morton’s address, a few remarks 
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on the subject were made by several gentlemen present. A 

apanese member of the society, in a speech made in excel- 
lent English, pointed out the difüculty which younger 
nations experienced from the want of international 
standards. He thought that a standard aystem of weights 
and measures ought to be one of the first objects of 
civilised countries. The metric system, he thought, was 
especially suited for international trade, and he hoped that 
some effort would be made to secure a reliable basis common 
to all trading countries. Britain, in the East, laboured 
under a serious disadvantage in this respect. 

The CHAIRMAN said that not only were the machines as 
made in his own works standardised, but by the introduc- 
tion of definite methods of shop organisation a surprising 
saving in the working expenses had been obtained, with an 
equally great improvement in the accuracy with which shop 
records could be kept. 

At the conclusion of the proceedings Mr. Morton was 
awarded a hearty vote of thanks for his interesting and 
valuable contribution to the literature of a difficult and 
important subject. 


THE E. L. B SYSTEM OF LIGHTING. 


On Friday last the Electric Lighting Boards and Strips 
Company invited the Press to a private view of their 
system of lighting. The electrical boards in question con- 
sist of a number of copper condactors stretched in a network 
over a certain ares, and insulated from each other by 
hardened asbestoe. On top of the conductors is placed 
indiarubber, asbestos, and sark, the latter forming the surface 
of the board. The lampe used have a specially-prepared 
collar, which hastwo phosphor-bronzespikes as the terminale 


of the filament. These spikes are pressed through the layers 


of cork, indiarubber, etc., until they reach the conductors 
underneath. The spikes are set such a distance apart as 
that wherever they aro pressed into the board two opposite 
poles are found. The asbestos insulation between the 
conductors is very thin, but is hardened so that a spike 
cannot euter it and thus cause a short-circuit. The 
conductors themselves, in order that the spikes make 
good contact, are formed of small bundles of wires. 
in the same fashion as flexible wires are constructed. 
The system can be applied to very narrow stripe for 
running along a room or elsewhere, and can be made as 
a kind of cable for decoration purposes In order to 
prevent the lamps from being shaken out on wall or ceiling 
strips which are subjected to much vibration, the lamps are 
supplied with a detachable clip, which is twisted round 
and grips under the edges of a beading, which is run along 
the top and bottom of the strip. It is claimed by the 
company that by this system of wiriog the ordinary 
method now used of wiring each individual point: 
will be to a great extent superseded. There is no 
doubt that in some instances such a system would be 
of great use, but we do not think that in certain of the 
applications for which the company think it very suitable 
it will oust the present method of electric lighting by 
means of lamps on flexible cords, The method is claimed 
to be in the long run considerably cheaper than the 
ordinary wiring system, but it remains to be seen howa 
board will work after a year or two's wear. There is, we 
should think, a possibility of the cork surface crumbling out, 
and a general renewal being found necessary. For theatre 
signs it is claimed, and with good reason, that this system is 
much more convenient than the old. This would be so 
more particularly in the case of a provincial theatre, where 
a different piece is acted every week. In this case the 
lights could be easily shifted from forming the name of 
one play to form that of another. For temporary work, 
such as decorations on special occasions, the system should 
also be found very convenient. The system is also specially 
recommended for showcase work, and for those willing to 
go to the expense of fitting it would no doubt be found 
very convenient. Lamps connected with flexible wires 
could, however, in most cases give an effect which is quite 
as good. Another pont in connection with the. pushing in 
and pulling out the lamps is that there is great danger of 
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persons who do not understand the matter catching hold 
of the bulb of the lamp and pulling, in which case it would 
probably come away from the socket. There is, however, 
one would think, a successful future before the system, 
which in certain cases would undoubtedly prove more con- 
venient than the ordinary system of wiring. The Electric 
Lighting Boards Company gave illustrations at their factory 


in Dean-street, Soho, of the various uses to which their 


system can be put. The offices of the company are, how- 
ever, at 7, Pall-mall, S. W. 


THE ELECTRICAL ENGINEERS (R.E.) VOLUNTEERS. 


At the present time, when volunteers have proved to the 
general public that that portion of the auxiliary forces is 
no mere pastime for a number of men, but a very real item 
in the defence of Great Britain, it is interesting to electrical 
engineers to note that recruiting for their own special corps, 
the Electrical Engineers (R.E.) Volunteers, commences 
next Thursday, Nov. 1. The men are examined and 
enlisted at the headquarters of the corps on Tues- 
days and Thursdays, commencing with the above date. 
The members of the corps have done really good and 
useful work out in South Africa, and their example should 
cause a large number of members of the electrical pro- 
fession who have not joined to do so at once. As may be 
remembered, the object of the corps is to bring together a 
body of men having adequate knowledge of applied elec- 
trical science, and to train them in the application of 
their knowledge to the defence of their country. The 
principal duty will probably be to supply officers and 
men to assist their comrades in the regular Royal 
Engineers in working defence electric lights at the 
defended ports, but their special technical knowledge will 
also be used in many other ways. The conditions of 
service are much the same as for the Volunteer Royal 
Engineers, and to qualify for efficiency a man must attend 
a considerable number of drills and have passed a certain 
electrical course. In the Submarine Miners’ corps, to which 
the conditions in Electrical Engineers’ corps are very similar, 
a man must attend 78 submarine mining drills and have 
had eight days’ continuous training. He must for the 
first year's service have passed the requisite examina- 
tion. For men with over three years’ service a less 
number: of drills are required. The uniforms of the 
rank and file are found by the corps, but the officers have 
to purchase theirs. Towards this expense, however, wo 
believe a grant is made by the War Office which almost 
covers the cost. When in camp the corps would receive 
the ordinary pay of the regular Royal Engineers, together 
with special working pay when engaged in following 
their professional work as volunteers. "We would strongly 
recommend, now that the corps is open to take recruits, 
that any members of the profession who can do 
so should join, and the working drills and instruction 
given would probably prove very useful in their private 
occupations as well as to the corps iteelf. The officer 
commanding “so absence of Major R. E. B. Crompton 
is Major R. Erskine. Any information which may be 
required by intending recruits can be obtained by writing 
to the officer commanding at headquarters, 13, Victoria- 
street, S. W., who will be pleased to send all particulars. 


THE FACTORS WHICH DETERMINE THE DESIGN 
OF MONOPHASE AND POLYPHASE GENERATORS.* 
BY B. A. BEHREND. 


The path of the designer of alternatiog-current machinery 
has been beset with extraordinary difficulties. Ata time 
when direct-current machines could be designed with an 
accuracy equalling that with which the dimensions of steam- 
engines can be predetermined, the designer of the alter- 
nator was atill groping in the dark. The invention of the 
asynchronous single and polyphase motor, though stimu- 
lating and enhancing the interest attached to the solution 


* From Electrical World and Engineer (Now York). 


of the problem, only increased, at first, the difficulties. It 
was found that alternators, which gave satisfactory results 
when working on non-inductive loads, were utterly worth- 
less for induction motors. To the surprise of many a 
designer, the drop of voltage was so immense that by no 
increase of the exciting current could the voltage at the 
terminals be raised to its proper value. 

An explanation of this phenomenon was afterwards 
easily given, and our periodicals were rife with mathe- 
matical theories to account for the observed phenomena. 
I am far from thinking that such speculations are without 
value—they very often hasten the approach of the final solu- 
tion of a controverted question—but, as they usually abound 
with a priori assumptions which are by no means justified 
by experiment, they are like a double-edged sword in the 
hands of the designer. Long deductive arguments not 
based on the solid ground of experiment are premature, 
and the energy wasted on them would far more wisely be 
spent in widening our knowledge of experimental facts. 

There was another factor which contributed to obscure 
the real points at issue—viz., the frequency of the alter- 
nating current. The frequency of alternating currents has 
not sufficiently been dealt with from the standpoint of the 
designer of the alternator or motor, but only from the 
standpoint of the light-installing engineer. He held that 
the frequency, or number of complete periods per second, 
ought to be, for his transformers and lights, at least over 
50, and frequencies of about 80 did not belong to the 
exceptions, but were rather the rule. Now, such high 
frequencies may be justified as long as the alternating 
current is dissipated altogether in heat or light, in which 
case the greater inductive drop accompanying the higher 
frequency, being in qaadrature with the current, is not 
fatal. As soon, however, as inductive currents were taken 
from these machines with high frequency, the voltage at 
the terminals dropped beyond control, betraying the 
unsatisfactory design of the generators. 

In America the designers resorted to an expedient, 
curing, so to say, the symptom, but not doing away with 
the real evil—viz., they compounded their generators— 
while in Switzerland and also in Germany, the only 
countries in Europe that took part in the development of 
polyphase work, other ways were chosen. We can hardly 
think of a country more favourable to the development 
and spread of so flexible a system as the polyphase current 
system than Switzerland. A rich country, abundant in 
water power, covered with villages and fine hotels, full of 
amall industries, needing light and power over compara- 
tively large areas, Switzerland has proved a hotbed for the 
growth of the polyphase currents; and it was in the 
Oerlikon Engineering Works in Switzerland tbat the author 
had the opportunity of investigating the principal factors 
which determine the design of alternating - current 
machinery. The following article contains some of the 
results at which I have arrived. 

Í propose to deal with the problem in tbe following 
manner: We shall first mention the factors which are 
necessary to predetermine the static characteristic of the 
alternator. We shall then turn to the methods by which 
the dynamic characteristic can te determined, and shall 
discuss them in the light of a series of experiments. The 
last chapter will be devoted to the influence of the 
frequency, of the pole-pitch, and of the air-gap on the 
drop. The results there attained will furnish us a simple 
5 useful method of designing alternating-current 
machines. 


I.—TuHe STATIC CHARACTERISTIC OF THE ALTERNATOR, 


This section may be briefly treated, as Mr. Gisbert 
Kapp’s excellent works on the subject give all information 
desirable. Some points here touched upon are inserted 
only for the sake of completeness. The following formula 
gives the value of the effective E M. F., e, which is induec d 
in the armature possessing 2 active conductors : 

(1) 


100 e=k ~~ z F 10 volts 


In this formula —— stands for the frequency—that is, 
the number of complete periods in one second ; z, as said 
above, is the number of conductors or wires that are cut 


by the lines of induction; F is the number of lines of 
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induction emanating from each pole, in C. G. S. units; & is | as the instrument of the late Dr. John Hopkinson for 


Mr. Kapp’s coefficient, dependent upon the ratios of the 
width of the coil and the width of the pole to the pitch of 
the poles. The following table contains the value of & for 
different arrangements, after Kapp: 


Width of coil 0 1/3 1/2 2/3 1 
Pitch of pole 

; 1/1 2 1:76 1 64 1 69 116 
Width of pole 2/8 2:40 231 2 18 1:94 1:49 
Pitch of pole 13 3 2 00 2 32 2:19 1°64 


If the leskage at the edges of the poles—the fringe of 
the magnetic field—is properly taken into account, the 
values of k in the table sive very good resulte for machines 
with revolving poles of alternately varying sign, as well as 
for inductor generators. There is very little difference in 
the determination of the static characteristic of machines 
with revolving poles in which each pole is excited by a 
single coil, and of ordinary direct-current machines ; hence 
the great mass of experience that direct-current engineers 
have accumulated, can at once be utilised by the designer 
of this type of alternating-current machines. The so-called 


Amoeras Excitstinn 


FIG. 1,—Leakage Test Curves, 


Lauffen type has practically disappeared from the market 


because of ite immense | e and other drawbacks con- 
nected with the revolving circalar coil. I need, therefore, 
not dwell upon the bitter experiences with this machine. 
I should like, however, to make some remarks about the 
inductor generator, which still enjoys a better reputation 
than it deserves. 

From the standpoint of the electrician these machines 
are inferior to those with alternating poles on account of 
the | between two adjoining pole-horns, which con- 
ditions I shall immediately illustrate by some curves. 
From the standpoint of the mechanical engineer the high 
induction. in the air-gap—which must be kept small on 
account of the leakage—causes even with very slight 
eccentricity of the revolving part such immense one-sided 
magnetic stress that the shaft has to be made far heavier 
than in the revolving-pole type, and difficulties with tbe 
bearings, if not very amply proportioned, are by no means 
exceptional. 

I measured in 1897 the leakage in an 800-kilo-volt- 
ampere generator designed by Mr. Emil Kolben a year 
before in the Oerlikon Engineering Works. The method 
employed was one that Mr. Kapp had used a long time 
before for determining the leakage in direct-current 
machines The method is based on the same principle 


determining the magnetic properties of iron. A coil was 
formed of some turns of a very thin wire which was affixed 
to a sheet of cardboard. The coil had the same dimensions 
as the armature coils, the piteh of the coil being equal to 
the pole-pitch. The ends of this exploring coil were con- 
nected to a ballistic galvanometer; in our case a sensitive 
Weston instrument was sufficient. 

The air-gap of the generator was 0'5cm., the pole-pitch 
23 5cm , the width of the pole 25:5em., equal to the pole- 
pitch. While the inductor of the generator was standing 
still, the field was excited, the exploring coil was placed 
between a pole-horn and the armature, and then pulled out. 
The deflection of the galvanometer is thus proportional to 
the total number of lines of induction entering the arma- 
ture from one polehorn of the inductor. The coil was 
then placed between two adjoining pole-horns and again 
pulled out. The deflection measures the leakage field, 
which acta in an opposite direction to the main field. 

The curves in Fig 1 show the result of these tests. The 
abscisss ol the curves represent the exciting current, the 
ordinates the deflection of the g«lvanometer. The two 
curves, m.asured as described above, are represented in 
broken lines, while the resultant magnetic field is repre 
sented by the full-line curve. The curve plotted thus 
—.—.—.—.—. is the static characteristic of the generator. 
The almost perfect agreement between this curve and the 
curve of the resultant magnetism is interesting to notice. 
If the resultant magnetism is set equal to 100, then 
the leakage field bas the following values for different 
excitations : 


Exciting current...... 10 20 30 40 50 amperes. 
Leakage field ....... » 143 188 184 1468 153 „ 
Resultant field ....... . 100 100 100 100 100 =, 


The leakage between adjoining poles is, therefore, about 
15 per cent. of the resultant magnetism. In other words, 
the leakage field induces a counter E.M.F. in the armature 
coils equal to 15 per cent. of the resultant magnetism ; 
besides, the cross-sections of the iron parts have to be 
3 for all these leakage lines. Hence, this 
cakage of 15 per cent. is equal to a leakage of 30 per 
cent. in a generator with alternately-wound magnets. It 
may be remarked that the leakage thus m d does not 
include all the leakage lines, as.some are entering the frame 
holding the two armatures without passing through the 
armature coils. But this leakage field is not considerable, 
and an nerally be neglected. 

The le coefficient, varies, of course, between certain 
limits in machines of the same type, but of different sise. 
The factor is partly dependent upon the ratio of the air- 
gap to the width of the poles, partly dependent upon the 
absolute value of the pitch of the poles. I have never 
found the leakage factor under 20 per cent., this being 
the lowest value found in machines with an sie 
of in. and a pole-plteh of 9in., while in generators wi 
a pole-pitch of Sin. and an air-gap of jin. for slow speed, 
the leakage factor rose to the immense value of 45 per 


cent. 

That the absolute value of the pole-pitch is of such 
paramount importance is quite clear if we in mind 
the fact that the magnetic resistance of the air-gap in 
direct-current dynamos with slotted armatures is hardly 
increased by the open slots We cannot emphasise this 
point strongly enough, as a small pole-pitch has been the 
cause of the failure of many a generator, and as these 
machines chanced to be for high frequencies in the m»jority 
of cases, tho failure was attributed to the high frequency, 
though, in fact, due to a too small pole-pitch. We shal 
return to this point in the section of this article discussing 
the short-circuit characteristic. 

Fig. 2 will demonstrate the influence of a small pole 
pitch on the static characteristic of the generator. Curvel. 
represents the chiractoristic of an inductor generator, 
running at a speed of 500 revolutions per minute and 
developing a three-phase current of 50 periods per second. 
The number of pole-horns is six on each side of the exciting 
coil. The pole-pitch is equal to the width of the polei— 
viz, 27 6cm. Curve II. represents the characteristic of à 
generator of the same type and size, running, however, 4. 
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a speed of 250 revolutions per minute, and being wound 
for 50 periods per second. The inductor has, therefore, 
12 pole-horns on each side of the exciting coil, and the 
pole-pitch is 15 8 cm. The two characteristics ought to be 
alike, if the leakage in both machines were the same. The 
tremendous difference between the two curves is due entirely 
to s great leakage caused by the poles being too close 
togetber. 

hat has been said of the influence of the pole-pitch on 
the lea in induetor generators holds good, with some 
qualifications, also of generators with alternating poles, 
though the increase of the stray field is not so immense as 
in the case of inductor generators, because the leakage 
lines do not induce a counter E M.F. in the armature. 
While the leakage factor in the generator, the characteristic 
of which is represented by Curve IL, proved to be about 
45 per cent, the leakage coefficient for a generator with 
alternating poles and a pole-pitch of 14-1cm. was 30 per 
cent. for the same ampere-turns in the field. The air-gap 
of this generator was 0 35cm., while the air-gap in the 
inductor generator was only 03cm. These figures show 
clearly the superiority of the alternating-pole generator 
over the inductor generator. 


1, 800 RIH. M. 6 pole horns, 


Amperes Excitation 
Fig. 2.—Curves showing Jnflaence of Pole Pitch. 


Thus, all our experiments in regard to the atatic 
characteristic impress upon us the paramount importance 
of a great pole-pitch, if we desire to keep the leakage 
within reasonable bounds. 

II.— THE DTNAM TO CHARACTERISTIC OF THE ALTERNATOR. 

That the determination of the dynamic characteristic of 
alternators is bound up with far greater difficulties than 
are met with in the determination of the static charao- 
teristic, need not be told to tho designer of alternating- 
current machinery. Indeed, it is not very long ago that 
the obstacles in the way of the designer seemed almost 
insurmountable, To-day it must seem almost ludicrous to 
those who have taken active part in the evolution of 
alternating-current macbinery, and who have eventually 
arrived at clear ideas, that the form of the wave of the 
E.M.F. was invariably made the scapegoat for mistakes in 
the design. 

A great step toward the solution of these problems was 
taken when the short-circuit characteristic of the alternator 
was made use of, if I mistake not, first in 1895 by Dr. Behn- 
E:schenburg. From the theoretical standpoint his method 
could hardly be considered satisfactory; a great many 
objections might be justly urged against his theory. But 
as a method fr determining the drop it has proved ver 
valuable. Dr. Behn-Eschenburg had arrived at his result 
by treating the alternator like a transformer, in which case 


the method is correct. Everybody is to-day familiar with 
Mr. Kapp's admirable way of determining the drop of 
voltage in transformers. The simplicity of his method, 
the ease with which it explains phenomena so complex as 
the so-called ''Ferranti effect," would make it most 
valuable to the designer of alternators, if it were applicable 
to these machines. The present author has contended for 
the past three years that we are justified in applying this 
method, in spite of ite theoretical inaccuracy, to the calcula- 
tion of alternators if we are ouly mindfnl of the assump- 
tions on which the method is based. "The following series 
of experiments will justify this position. 

It is well known that the maximum drop occurs in 
alternating-· current apparatus when the current lags behind 
the E M.F. by one-quarter of a phase. Furthermore, it 
can easily be shown that for a power factor below 0:60 the 
drop is practically equal to the drop caused by a wattless 
current. In our investigation we shall therefore study the 
influence of wattless currents on the drop. A large drop 
is, of course, the most favourable for the verification of 
the theory. A small drop, as caused by currents in phase, 
or nearly in phase, with the E M. F., is not suited for 
rendering a decision as to whether a theory which lays 
claim to the determination of the drop is correct or not. 
The use of wattless currents for the determination of the 
drop has the further advantage that the drop caused by the 
obmic resistance of the armature may be neglected without 
any inaccuracy worth mentioning. 


(To be continued. ) 


LIGHT RAILWAYS. 


The Commissioners have held an eg into light railwa 
schemes, one of which was promoted by the British Electri» 
Traction Company for an extension of their order, authorised 
in the last session of Parliament—for the construction of light 
railways in the borough of Barnsley and in the townships of 
Monk Bretton and Worsborough—to establish a line from the 
terminus of that in the present order at New England, 
Worsborough Bridge, to follow the main road from Barnsley 
to Hoyland Common, passing through Worsborough Bridge 
and Birdwell, then turn to the left to Hoyland Nether, and to 
end in front of the town hall. The Great Central Railway 
Company opposed. The Commissioners stated they were 
willing to grant the order for the ae railway, including 
the level crossing, but they thought a clause should be put in 
to the effect that any extra expense which the Board of è 
might put the Great Oen Railway Company to in oconse- 
quence of the light railway crossing their line should be thrown 
upon the promoters, at least to such extent as the Board of 
e thought reaaonable. 

The Commissioners have held an enquiry into the application 
of the Kidderminster and Stourport Electric Tramway Com y 
for powers to construct a line from Kidderminster to Bewdley, 
with a branch to Franche. On Saturday the Kidderminster 
and Bewdley Corporation authorities received intimation from 
the secretary to the Commissioners that they would recommend 
the Board of Trade to sanction the construction of the line for 
the whole of the route for which the promoters asked powers. 

At the last meeting of the Gloucestershire County Oouncil 
it was reselved to contribute £15,000 towards the Witney, 
Burford, and Andoversford Light Railway. 

The success which has already attended the’ Goole and 
Marshland-Ligh€ Railway has led to an important extension 
scheme, which has now been completed. The Board of Trade 
sanctioned a branch railway from the main line from Goole to 
Luddington and Adlinfleet, leaving the main line at Eastoft. 
This has now been abandoned, and in substitution the directors 
have completed arrangements, by friendly agreements with the 
landowners, to extend the line from Luddington to Garthorpe, 
& populous township in both the West Riding and Lincolnshire, 
and not a great way from the River Trent. 

The Commission held an enquiry at Swansea on Oct. 24 into 
the application for permission to construct the Swansea and 
District Light Railway, and they will resume to-day at the 
Royal Hotel, Cardiff, the public enquiry into the application in 
respect of the Rhondda Valleys Light Railway. 

Mr. Nevins, the promoter of the light railway from and 
through Cheltenham to Oleeve Hill, has submitted to the 
Tramways Committee of the Corporation designs of the cars 
and rails proposed to be used on the line. It is hoped that the 
work of constructing the railroad will be commenced within 
the next two months. No ement has yet been come to 
with the Corporation for the supply of the electrical energy, 


600 THE ELECTRICAL ENGINEER, OCTOBER 26, 1900. 


but tie 5 Aas ai line . a be delayed on double-pole type for this voltage the two iron levers are 

soore, and the terms of supply y se under 

the arbitration clause should it be necessary to put it in force. F ines Ure ‘bar, And: (DOPO (ON POCO 
The Commissioners held an enquiry on the 25th inst. into 

the scheme for providing Llanelly with electric light and 

traction 


At a meeting of the General Purposes Committee of the 
Darlington Town Council on the 21st inst. objections to the 
recent order of the Light Railway Commissioners were con- 
sidered. The order, which deviated very considerably from 
the conditions originally proposed, has caused a good deal of 
dissatisfaction amongst the members of the Council, and it was 
arranged that a number of objections should be formulated 

ereto. 


THE ELECTRICAL TRANSMISSION COMPANY'S 
SWITCH GEARS. 


We have received from the Electrical Transmission 
Company, Limited, of Albert Works, Hammersmith, a 
well-executed catalogue and price-list of their several 
specialities. An introductory attsched explains that 
whilst the firm’s special patent devices entitle their 
apparatus to consideration as ing the most advantageous, 
„ offered on the market, their purpose is to 
only supply switch gear of a substantial character, made 
with the best materials and workmanship, and provided 
with an ample margin for contingencies of overload, ete. 
Amongst other patent devices of recent introduction dealt 
with in tbis catalogue may be mentioncd the automatic 
motor-starting switches, constructed under the patents 
of Mr. Walter F. Jones, AM.LEE, M. I. Min. E, ergi- 
neer and manager to the company, which, it will be 
remembered, were fully described and illustrated in our 
issue of Sept. 14 last. As to the claim of substantiality 
put fo on behalf of the apparatus offered, the justifi- VV 
cation may best be judged from the accompanying illustra- TN 
tions taken from the catalogue. Figs. 1, 2, and Z illustrate | the handle as shown. Fig. 4 herewith illustrates a 
respectively single, double, and triple pole switches with | traction panel of tbe firm's s:sndard make, equipped 


3 — 
Hos. 1, 2, AND 8. — Single, Donble, and Triple Pole Switches with Fuses. 
fuses of the firm's K type. A price-list of these | with “T” type switches. The special features claimed 


switches for VADE up to 250 is given. In the 500-volt | for these switches are as follows: They lie close to the 
switches the g distance is increased, and in the | panel both in the on and off position, so permitting 
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formed of wires embedded in enamel. This type requires a 
large mass or weight of inert material, which has to be 
heated before any external duty is obtained from the 
stove, and they are consequently very slow in producing any 
sensible increase in temperature. In the stoves designed 


asmall depth in the street section pillars; they have an 
excellent ''quick-bresk action, and are suitable for 500 
to 700 volts; they are fitted with laminated copper 
contacts. These switches are also supplied mounted in 
cast-iron cases, with or without fuses, for cutting off the 
current from motors. Other types of switchboards and 
switches are described and illustrated, also arc lamps of 
the firm's manufacture, of which latter we understand a 
large stock is kept ready for immediate delivery. 


ELECTRICAL HEATING FOR BUILDINGS. 


The Prometheus Company, of Bockenheim, have for 
some time manufactured cooking apparatus and heaters of 
various descriptions which have met with great success 
both in this country and on the Continent, and their sole 
agents here, Messrs. O. Berend and Oo., Limited, of 
Basinghall-avenue, London, E. C., are continually intro- 
ducing now patterns of cooking apparatus and new applica- 
tions of the patents owned by the Prometheus Company. 
Under this company's patents the electrical energy is con- 
verted to heat through resistances formed of thin films of 
precious metals, such as gold, platinum, etc., deposited on 
an insulating base of mica, enamel, or other suitable 
material; resistances up to 25,000 ohms can thereby 
easily be obtained. It is evident that the scope for 
the use of resistances of this description is practically 
unlimited where a heating effect is required, and these 
deposited on a mica base have lately been adopted for 
electric heating stoves or radiators. Although the use 
of electric energy for tbis class of heating has generally 
been considered too expensive, cases frequently arise where 
the advantages it affords far outweigh the question of cost; 
and where the cost of coal is high and electric energy can 


Fic. 1, 
be obtained cheaply, radiators of this description can be 


used to advantage. There is also a Jarge class of users of 
electric energy to whom the question of cost is of no 
importance if greater comfort and convenience can be 
obtained; thus a mansion st Frankfort has now been 
fitted with these radiators throughout, and all other means 
of heating and warming abandoned. In hotels and other 
large buildings fitted with steam or hot-water circulating 
systems, it is often necessary to heat ono or more rooms at 
a time when, as in spring or autumn, the main heating 
system is not at work. To start the whole system merely 
for the purpose of warming one or two rooms would 
be excessively inconvenient and expensive, There is 
in this direction a large scope for electric radiators, 
as the convenience of this class of heating for rooms not 
continually occupied, such as bedrooms, bathrooms, etc., 
scarcely calla for comment. | E 

With the exception of the Dowsing luminous radiator, 
those now in use are cumbrous and heavy, having a large 
amount of metal, etc., in connection with the resistances, 
which absorbs a considerable amount of energy and time 
before they either radiate or emit heat; electric stoves or 
radiators should bo designed to act as quickly as possible— 
in other worde, the amount of metal and otber heat- 
absorbing material in connection with the resistances 
should be reduced to a minimum. This is impracticable in 
the case of stoves or radiators in which the resistances are 
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by the Prometheus Company this point has received 


great attention, and it may be of interest to describe 


some of the factors on which the design has been based. 
A mica strip, 51;in. long by 1,5,in. broad and yyin. 
thick, coated, under the Prometheus patents, with a tilm of 
precious metal, had a resistance of 120 ohms, and at 
110 volte absorbed 0 81 ampere, or 89 watts. The mass or 
volume of the mica is, of course, extremely small, and 
the resistance radiates practically 76 caloriess per hour 
immediately. . An average room of 3,530 cubic feet 
capacity requires some 2,000 to 2,500 calories per hour to 
warm it, and 30 of these resistances would therefore be 
required. The weight of the mica strip is practically nil, 
and the terminals or connections can bs kept very fight. 
The combination, tberefore, absorbs but little heat, and 
practically the whole of the energy is at once available. 
Compare this with similar resistances embedded in enamel 
and carried in metal frames and supporte, and it will be 
seen that these strips possess great advantages as trans- 
formers of electric energy into heat energy. In practice, to 
ensure durability it is desirable that the temperature of the 


Fia, 2. 


strips should not exceed 450deg. This corresponds to 70 or 
75 watts per strip. At 90 to 100 watts the strips show 
dull red in the dark, and oxidation would then occur. As 
stated above, resistances up to about 24,000 ohms can be 
obtained on a strip measuring 51 in. x ljjin. x tS, in., 
and they can be connected in parallel in any number 
required to obtain the desired effect of the stove, and can 
be designed for any pressure of supply and for any tem- 
peraturo of the stove up to 400deg. C. 

The stoves designed by the Prometheus Company for 
these strips are circular, thus affording the greatest strength 
for the least weight, the number of strips employed depend- 
ing on the size of the stove. These strips are mounted in 
two rows on a frame fitting into the circular case; the 
outer row therefore radiate heat direct, and a continual 
current of air passes up and is heated between the two 
rows. Ae each strip is independent and connected to the 
circuit in parallel, any one can be replaced or removed 
without altering any connections. The smallest pattern 
of stove (Fig. 1) contains 12 strips, weighs 5]b, and 
takes six to eight amperes at 110 volte; the medium 
size contains 24 strips, and takes from 2 to 16 amperes 
at 110 volts, while the large size (Fig. 2) contains 48 
strips and weighs 15lb. This and the medium size are 
fitted with the Prometheus regulator, enabling the stove 
to be used from quarter to full power in four steps. Under 


ordinary conditions the small size radiators will be sufficient 
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for heating rooms of from 700 to 900 cubic feet, the 
medium size for rooms of 1,400 to 1,800 cubic feet, the 
large size for rooms of 2,500 to 2,800 cubic feet capacity. 
The bases of the stoves remain quite cool, and they ma 
therefore be used anywhere, and, as previously e 
they are practically instantaneous in their heating action 
when turned on. To give the stove a cheerful appearance 
when working, a ruby lamp is arranged behind the mica 
strips, and shines through and between them, shedding a 
cheerful light throughout the room. i 

Other applications for these strips, such as hot-combs 
for drying ladies’ hair, hot-plates for use in the dining- 
room, foot-warmers, and the like, can easily be imagined, 
and they will doubtless entirely replace the existing 
cumbrous forms of heaters for these purposes—in fact, this 
invention only requires to be seen to be appreciated, and 
for new applications of same to be designed. 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer en shillings, We also give 
fwe shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 

uestion has appeared. We would call the attention of 

ose sending in answers to the fact that the neatness of 
any sketches (which must be ink) sent in is considered 
when marki g the relative values of these answers. All 
formuls must be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter should be written on one side only 
of the paper. Questions may be sent at any time. 


QUESTIONS. 

319. Why is it not common to run compound dynamos with 
ula fir ing cables coupling all series ooils in parallel on 
town-lighting supply ? ould not this be advantageous 
whers mauy heavy motors were ooupled to the lighting 
mains? Give reasons for and against.—ALEXANDER H. 
McKay. 

520. In an alternate-current station where accumulators are 
charged by means of a direct-current dynamo driven by a 
synchronous alternate-current motor, what will be the 
increase in the cost per unit supplied due to the con- 
version and storage of the electrical energy and to oapital 
charges on the additional plant 1—P. T. 


ANSWERS. 
Question No. 515.— When testing an electric locomotive, both 
in the shop with a brake on the wheels and when pulling 
a train on the line, what are the quantities which have 
to be measured? In the latter case, does the draw-bar 
pull multiplied by the space moved over represent work 
comparable to the energy supplied to the motors ? 

Best Answer to No. 313 (awarded 10s.).—The simplest 
method of testing the approximate performance of an 
electric locomotive, and one especially useful when insuffi- 
cient power is available, consists in measuring the pull 
exerted with the motor at rest with the full current passing 
through the armature and series field winding. The loco- 
motive should be fixed down firmly, but with the wheels 
clear of the rails, etc., and a rope with a spring balance 
attached should be fastened to the rim or one of the spokes 
of one of the main wheels. 


Let P = pull in pounds read on the spring balance; 
R = effective radius at which the ropes acts, in feet ; 
dir of the tread of the locomotive wheels, in 
eet ; 
n=number of revolutions per minute of locomotive 
wheels ; 
A- current through motor when pull, P, is measured; 
V = working voltage of the motor (Va = internal arma- 
ture volts) ; 
speed of motor spindle 


speed of locomotive wheels 


Then actual draw-bar pull of locomotive in pounds (per 
moter if more than one) 


g = gear ratio (if any) = 
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= (Px 0 -a 


whero z is a certain small percentage for friction of loco- 
motive bearings, slip between wheels and rai], and loss due 
to wind pressure on the locomotive. And 

Actual horse-power developed at the motor spindle 


 PxRxnx2- 


85,000 - 


ind n= Va X Ax 705 


where y=a small allowance for core losses in the motor 
armature. These expressions are readily obtainable from 
first principles. (See S. P. Thompson’s “ Dynamo-Electric 
Machinery,” fourth edition, p. 110.) 

The next method of test is the ordinary brake test with 
the motor and car wheels running. round at full speed, but 
the power developed being absorbed by some form of brake 
attached to the car wheel, instead of being allowed to draw 
the car along. 

If P- pull in pounds read on the brake at a radius of 
R feet, and n = speed of car wheel in revolutions per 
minute. Then 

Actual draw-bar pull of locomotive 


Erh. 


where 2 is a small amount of the pull lost due to alip 
between wheels and rail to wind pressure. An 
Horse-power developed by motor 


PxRxnx2- 
33,000 


where w is the loss in gearing (if any) and bearing friction 
between motor and car wheel. 

The only method of test, however, which actually takes 
in all the conditions occurring in practice, consista in 
running the locomotive on a level line (or a line having a 
quite uniform grade) dragging a train whose weight can be 
adjusted as desired. 

he drag of the locomotive on the train (draw-bar pull) 
should be measured by means of a special spring balance 
(whose motions are strongly damped by means of a dash 
pot, or similar arrangement, so as to allow steady readings 
to be obtained in spite of small inequalities on the line) 
which forms part of the coupling between locomotive 
and train. 

Tho speed of tbe train should be measured by means of 
an accurately calibrated tachometer carried on the loco 
motive, and also, if possible, by direct measurement with a 
stop watch over a measured piece of the line. The differ 
ence between these two measurements will be the slip 
between rails and wheels. At the same time the average 
input at the motors in volts and amperes should be 
measured. 


If P=true draw-bar pull of locomotive as measured on 
the balance ; 
S actual speed of train along the line in feet per 
minute ; 
A and V the amperes and volts respectively. Then 
Actual horse-power transmitted by the locomotive to the 


train 
|. PxS 
35, 000 
And actual electrical horse- power put into the motors 
ANV 
746 
Actual H. P. 


And the ratio is the true over-all efficiency 


of the locomotive. 

The commercial efficiency of the motors themselves will 
be several per cent. higher than this, for to “actual horse 
power transmitted to train” must be added the horse-power 
required to move the locomotive itself+the loss in the 
gearing and car bearings + loss due to slip + loss due to 
wind pressure, This commercial efficiency of motor" 
is, however, of minor Ae compared with the actual 
over-all efficiency of the locomotive given above.— .] 
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ion No. 314.—In working shunt-wound motors from 
110-volt circuit nominal, the voltage sometimes drops to 
100. If the supply of current is practically unlimited, as 
from a large generating station, how will the voltage 
drop affect the working of the motors, electrically and 
mechanically ? 
Best Answer to No. 514 (awarded 10s.).—In considering 
the behaviour of a motor under variations of the impressed 
E.M.F., the following equations are of fundamental 


importance : 
v T GF; 
o E- ae E- e; 
r 


eN F103 a FN; 
60 


where T = torque ; 
C=armature current in absolute unite ; 
E impressed E. M. F.; 
e= back E. M. F.; 
F total magnetic flux; 
t= turns in armature winding; 
r - armature resistance; 
N —revolutions per minute. 


It may be supposed that the load on the motor is 
constant; hence the product, C F, is also constant—that 
is, the action of the motor under variations of impressed 
E.M.F. will be such as to maintain C F at its previous 
value. 

Two cases may be considered : (a) when the motor has 
ita magnets fully saturated at the normal E.M.F.; (b) when 
the magnets are excited to a point upon or below the 
knee in the induction curve. In case (a) any small 
variation of the exciting E M.F. and current produces 
so relatively small a change of flux that it may be ignored, 
and a fall of the magnitude stated in the question may be 
taken to produce no alteration in F. On the other hand, 
the quantity E- e, and consequently the current, C, is 
reduced. e motor at once slows down until e is reduced 
by an amount equal to the fall in E, thus maintaining the 


value of CF. Thus a fall of th in the supply volts pro- 


duces a fall of ( t. Hm in both back E M. F. and speed. 


In caso (5) a fall in exciting E. M. F. reduces the flux to 
some value F; the percentage fall of flux will, however, 
be somewhat less than the percentage drop of E. M. F. 
This reduction of flux brings down the back E. M. F. 
independently of fall in speed. As, however, it does not fall 
proportionally to E, and as the current must now be 
greater than before to keep CF constant, some drop in 
apeed will occur. The motor is nevertheless in this case 
to a large extent self-regulating, and if well designed the 
apeed reduction should be small. The action of the motor 
under various excitations and E.M.F.'a is clearly seen and 
found numerically by plotting the diagram shown. The 


Zz 6 


upper curve is the supply E.M.F. plotted with values of 
the total flux as abscisas. The lower straight-line curve 
has the same abscisex, and the back E.M F. at the normal 
speed as ordinates. Since this E.M F. is proportional to 
speed, the ordinates may to a suitable scale represent speed. 
If the impressed E. M. F. be ab, the back E. M. F. ised. Let, 
now, the impressed E M.F. fall to c d, then the fall in back 
E. M.F. due to the weaker flux is e f, and the speed drops 
by an amount (on the speed scale) equal to fg, the lenge 
e g, being equal to the vertical distance between a and c. 
The influence of armature reaction has not been considered, 
but the back turns, which in a motor assist the field, tend 


to diminish the power of self-regulation. As regards e, it 
will be noted that the nearer e is to E at normal speed, the 
less will be the speed variation with changes in the latter. 
ZERO. 


Answer to No. 314 (awarded 5s.) —Taking it for granted 
that the average losd of the motor remains unchanged 
whatever the pressure of supply, the probable effect of a 
drop in voltage upon a shunt-wound motor will be as 
follows: (1) weaker field magnets ; (2) increase in the 
current passing through the armature and a possible 
heating up of the machine in consequence; (3) probable 
decrease in the speed of the motor; (4) increased tendency 
to spark at the brushes. 

1. The motor being shunt wound, we may consider its 
field coils as connected directly across the mains ; so that if 
V- voltage of supply, r=resistance of shunt, S = number 


of coils in series, then 7 S = magnetising ampere- 


turns on field magnets. Any reduction, therefore, in V 
reduces the exciting current and consequently the strength 
of field. Just what reduction takes place in this respect 
depends ae the magnetisation curve of the material used 
in the fleld magnets and upon the degree of saturation 
normally obtained. With soft iron highly magnetised, the 
drop may be comparatively small ; with steel under the 
same circumstances, rather more; but a large reduction 
will probably take place if the field magnets were originally 
under- etised. | 

Upon the assumption that the nature of the load is the 
same throughout, the torque required in the armature with 
the reduced E M. F. will be the same as before. If 
ia = current in armature, N = magnetic flux, C= number 


of conductors in armature, T= torque, then T = ia on in 


certain units; or i, = 27, from which it will be seen 


CN 
that any reduction in N will necessitate a corresponding 
increase in ia if we are to maintain the torque constant; 
but we previously pointed out that N is reduced under the 
lower voltage, therefore we shall have a greater current 
flowing through the armature (2). 


This current flowing through armature = = where 


v= back E. M. F. of motor, and R resistance of armature ; 
v varies as n CN, where n —speed of motor, other things 
remaining constant; therefore if V is reduced, v must be 
reduced in like manner in order that PU may remain 
unaltered ; and if N remains constant, n must be reduced 
in order to bring v down to this lower value. It was pointed 
out that a greater current was needed in the armature 


with the reduced voltage than before—+ e., E ” must have 


a higher value, and in order to obtain thir, v, and conse- 
quently n, must be still further reduced. Ia other words, 
the drop in voltage independently tends to lower the speed 
of motor, and the consequent increase of current necessary 
tends still further to lower it—this is upon the assumption 
that N remains constant. We have shown, however, that 
N does not remain constant, but suffers a reduction, which 
reduction tends to oppose the lowering of the speed, 
consequently you have the two factors before mentioned 
tending to lower the speed, and one (the weaker field) 
tending to increase it—the net result will probably be 
a slight reduction in the number of revolutions per second 
with the reduced voltage (3). 

The fact as to whether a motor will run sparklessly or 
not, depends upon whether the local field is stron 
enough to reverse the direction of the current in the co 
which is short-circuited under the brushes previously to 
its becoming one of the series on the other side of the 
brush through which the current is running in this reverse 
direction ; the stronger the current flowing, the greater the 
field necessary for conversion. Now we have, as results of 
the reduced voltage, a weaker field and a larger armature 
current, both of which tend to oppose sparkless running; 
and we have still further the field due to the armature 
etronger relatively to that of the field magnet, and this 
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means an increased distortion of field and a probable 
weakening of the same just at the point where it is most 
required to reverse the current in the short-circuited coil. 
The increased current also has an increased demagnetising 
effect upon the field magnets, and any movement of the 
brushes backward in order to obtain a sparkless position 
tends to increase this demagnetising effect and still further 
weaken the field; so that the effect of the reduction in 
voltage may be to make it impossible to get the motor to 
run sparklessly (4). 

In conclusion, if the motor is well designed and has 
relatively very strong field magnets, normally highly 
maguetised, the tendency to spark under the reduced 
voltage will be reduced to a minimum, and it may be quite 
possible at periods when the pressure is low to insert a 
resistance in the field circuit, thus counteracting any fall in 
speed within certain limits. The armature conductors will, 
however, need to be designed upon a liberal scale in order 
to carry the increased current without undue heating. 
The motor will not be so efficient, however, as when run- 
ning at the voltage for which it was designed, because, 
among other things, the C? R losses wil be increased 
wonsa corresponding increase in the work performed.— 
W. G. M. 


Answer to No. 314 (awarded 68.).— A method of examining 
the effect of ranning shunt motors at a lower speed than 
designed for will be to assume a motor of, say, 6 h.p. built 
for 110 volts, and which may afterwards be required to 
work at 100 volts. Supposing efficiency to be 87 per cent., 
it would require an input of 5,140 watts. At 110 volts 
this = 46:75 amperes ; at 100 volts this —51:4 amperes. 

Let armature resistance be 06 ohm. The copper loss of 
armature at 110 volts = 124 watts; the copper loss of 
armatare at 100 volts = 150 watts (probably the latter 
figure would be increased owing to increase of resistance 
through higher temperature rise). These figures show an 
increase of temperature of about 12 per cent. when working 
at 100 volts. (The slight gain, through the hysteresis loss 
being a little lower at 100 volts, is practically negligible.) 

Beside the heating effect, there is another important 
point to consider—viz., sparking. In the case under con- 
sideration the cross ampere turns are increased by about 
10 per cent. at the lower E. M. F., the gap density being 
also slightly lower. Both these results would, of course, 
tend to increase the sparking. Ina well-designed machine, 
however, neither the sparking or heating should be very 
much increased, at any rate to an injurious extent, by a 
reduction of voltage as required in present instance. 

As regards alteration of speed, if the excitation was the 
same for both voltages it would be lower at the 100 volts 
in the ratio of 

110 — (46 75 x · 06) = 107 2 

100-(51°4 x 06)= 969 
but being excited at 100 volts the percentage of variation 
of speed would not be so great as this. To obtain difference 
of speed through variation of shunt voltage, we should find 
it necessary to refer to a magnetisation curve of each of 
the motors, as the alteration of speed through weaker field 
depends a great deal on the portion of curve at which 
motor is designed for. If we are working off the ‘ flat” 
of the curve, or, in other words, if the magnets are 
approaching saturation at 110 volts, we should have but 
a slight increase of speed when lowered to 100 volts ; but, 
on the other hand, if the line density in magnets is 
comparatively low at the higher voltage, we should find a 
much greater variation of speed.—J. W. B 


Answer to No. 314 (awarded 5s. ).—Firstly, this drop in 
voltage would reduce the field exciting ampere-turns by 
10 per cent., and this would reduce the flux through the 
armature by from 4 to 8 per cent., according to the state 
of saturation of the magnet iron. If the volts across the 
armature remained unchanged, this would cause a corre- 
sponding rise of 4 to 8 per cent. in the speed, but since 
these volts also drop 10 per cent., the net result on the 
speed will be a drop of from (10-4)=6 per cent. to 
(10 - 8) - 2 per cent. 

Secondly, there would be a certain change (usually an 
increase) in current to enable the motor to continue to give 
out the necessary power at the lower voltage. The actual 


= approx. 11 per cent. 


change in current depends on the nature of the load on 
the motor. If this load consista of a lathe or similar 
machine, in which, at least for small changes in speed, the 
horse-power required is almost exactly proportional to the 
speed, the current will increase by something less than 
10 per cent.—e.g., if the 10 per cent. drop in voltage 
reduced the speed 6 per cent, the current would increase 
only 10 — 6 4 per cent. If, on the other hand, the load 
consists of, say, a centrifugal pump or fan, in which the 
power required falls off much more rapidly than in pro- 
portion to the speed, there will probably be no increase in 
current, and may even be a drop. If desired, the speed 
could, of course, be kept constant by inserting a small 
amount of resistance in the shunt at 100 volts, and in this 
case the current through the armature would always be 
10 per cent. higher at 100 than at 110 volts. "This small 
increase in current should not cause any difficulty with & 
properly designed motor, though the temperature rise of 
the armature would be slightly increased. If, however, 
the motor is one designed with very little margin, the 
weakening of the field, occurring at the same time as an 
increase in the armature current, might cause sparking at 
the brushes, though not to any serious extent.—Q. 


LEEDS ELECTRICITY ACCOUNTS. 


The accounts of the Leeds electricity works for the 
year ended March 25, 1900, just issued, show a total 
expenditure on capital account of £307,522. Abstracts 
of the revenue account and general balance-sheet are 
appended : 


BALANCE SHEET. 


Dr. Liabilities, £ s. d. 
LORD. uceceniei m ied S TN . 217,420 0 0 
Due to treasurer . . e — 71,513 13 11 
Sundry creditors . . . 18,066 1 7 
lll! sein maceveseg oer . 1700 211 

£324,602 18 5 

Cr. Assets. £ d. 
Capital expenditure ..........—..... . . 0 . 807,522 3 
Cash in band. 1 coss imm iiec Fin E Freies 10 0 
, mr irre eo reo rn xas 2212 3 8 
Sundry creditors and miscellaneous  ............... . 14,858 11 6 

£324,602 18 5 
REVENUE AOOOUNT. 
Expenditure, 

Dr. Generation of Electricity. £ s.d. 
Coal, including delivery and 

unloading .2....ccsccssersevesecrsoesees - £2,592 0 3 
Oil, waste, water, and stores ....... . 861 2 1 
Wages at generating station.......... . 1,874 5 11 
Repairs and maintenance: buildings, 

£322, 13s.; engines, boilers, etc., 

£382. 12a. 6d.; dynamos, motors, 

etc., £85. 128. 3d. ; other machinery, 

276, 108. % % “ — 867 8 7 

. — — 6.694 1 10 
Distribution of Electricity. 
p De Di ec e IRE COLE ERE 10 4 3 
WY OG OB eS . 224 2 6 
Repairs and maintenance: mains, 

£178. lls. 10d.; transformers, 

eto., on consumers’ premises, £15. 

62. lld. ; transformer sub-stations, 

// ie rre rs . 235 7 

——— ——- 469 13 10 
Rents, Rates, and Taxes. 
Rente s$ 2 1 0 
Rates and bares . 888 5 10 
— 890 6 10 
Management Expenses. 
Salaries— Engineer's department. 1.509 19 4 
Clerical staff (including  outdeor 

representbabive . . eene 713 6 8 
Stationery and printing 137 2 3 
General establishment charges......... 194 8 7 

2.554 16 10 
, . ies 143 17 0 
, . ueiselatiewnsGiserenuta eee 175 19 6 
9.929 10 10 
Ines. x cEs RN CEU dA . 12473 5 10 
22,402 16 8 
Balance, being neb profit for the year ........ sesa. . 13,817 18 9 
£36,920 15 
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Cr. Income. £ s. d. 
Sale of current ................... —. —— esM -——— 090,949 9 9 
Rental of meters and other apparatus ese 2,154 16 9 

37,504 6 6 

Lees estimated discounts, £949. lle. 9d. ; and 
leakage, £333. 19a. 4d... coven cos 1,283 11 1 
£36,220 15 5 
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LEGAL INTELLIGENCE. 


NATIONAL TELEPHONE COMPANY v. THE EXCHANGE 
TELEGRAPH COMPANY. 


In the Queen's Bench Division on Wednesday, before Justices 
Lawranoe and Kennedy, on the motion of Mr. Roekill, their 
Lordshipe directed that tbis action should not be in the paper 
before 1, both sides consenting to the postponement. 


CLAIM BY THELONDON ELECTRIC SUPPLY CORPORATION. 


n the Westminster County Courb on Tuesday, his Honour 
Judge Lumley Smith, Q C., heard the case of the London Electric 
Supply Corporation v. Butler, in which the plaintiff company 
sought to recover payment in regpect of electric 1 * supplied to 
the defendant, a florist carrying on business ab Westmoreland - 
road, Walworth. 

Plaintiff? representatives said the light was supplied to the 
order of the defendant when he was carrying on business on his 
own account, but he had since sold the place to his son, and had 
made no attempt to pay the plaintiffe' claim, although he was in 
s good position to do so, and judgment had been obtained against 

m. 

His Honour made an order committing the defendant to prison 
for is days in default of the amount due being paid within a 
mon e 


ST. JAMESS AND PALL MALL ELECTRIC LIGHT 
COMPANY v. FISHER. 


This was an application by the plaintiff company to enforce 
permont of an account in respect of elcctric light supplied to the 
defendant, a restaurant keeper carrying on business at Broad. 
street, Golden-square. 

Evidence was given to the effecb that the light was supplied to 
the order of the defendant, and that when application was made 
for eden he pub the matter off with various excuses. 

The Defendant appeared, and said he was not in a position 
to pay 


His Honour said ib was ridiculous for people to indulge in the 
luxury of electric light, and then find out thab they could not pay 
for it. There would be an order of committal for 12 days in 
default of payment by Dec. 1. 


DUNDEE TRAMWAY AND CARRIAGE COMPANY. 


The First Division of the Court of Session (Glasgow) have granted 
the petition of the Dundee Tramway and Carriage Company for con- 
firmation of resolutions altering their memorandum of association. 
The Corporation of Dundee having purchased the tramway plant, 
the company ceased to operate the tramways in the city. The 
company had, in connection with their tramway business, con- 
ducted and still conduct an omnibus business and hiring business 
and the carriage of goods, and own large premises in Dundee and 
Downfield for the carrying on of these businesses. Iv is in order 
to carry on these businesses more effectually that the alterations 
eoughd to be confirmed were required. The petition was remibted 
to Mr. J. Smith Clark, S.S C., Edinburgh, for report, and in 
granting the petition the Courb gave effect to certain amendmente 
of the new articles proposed by the reporter. — Glasgow Herald, 
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COMPANIES’ MEETINGS AND REPORTS, 


CUBA SUBMARINE TELEGRAPH. 


The half.yearly meeting was held on Wednesday at the offices, 
58, Old Broad.street, Mr. Charles W. Parish presiding. The 
report showed that the traffic receipts for the first half of this 
year had fallen to £13 177, from £18,823 in the corresponding 
period of 1899, due partly to the cessation of the war, and partly 
to competition and subsequent low rates. In addition to the 
actual traffic earnings, £2,158 had been received as interesb on 
invest ments, eto., making the to'al revenue £15,336. A sum of 
£2,000 had been carried to the reserve fund, the dividend on the 
preference shares required £3 000, and from the balance the Board 
were able to propose a dividend at the rate of 5 per cent. per 
annum on the ordinary share capital, leaving £5,204 to be carried 
forward. as compared with £5,165 brought forward from Dec. 31 
last. The item of £8,174 for repairs to the cables damaged during 
the Spanish-American war was still outstanding. 

The Chairman said that the negotiations which her Majesty’s 


Ambassador was carrying on on the Company’s behalf with the 
United States were still proceeding, but he was afraid that 
until the American elections were over and the President elected, 
they could not hope for any definite news The lawsuit between 
this Company and the West India and Panama Company in regard 
to the construction of part of their agreement was still before the 
courts. The result of the trial in the High Court was completely 
in this Company's favour, bub the West India and Panama Com- 
pany had given notice of appeal, which would probably be heard 
ab the end of this year or early next year. 

Mr. George Keith seconded the motion, which was agreed to, 
and the proposed dividends, at the rates of 10 and 5 per cent. on 
the preference and ordinary shares respectively, were confirmed. 


CONSOLIDATED TELEPHONE CONSTRUCTION AND 
MANUFACTURING. 


At the meeting at Winchester House on the 24th inst, Mr, 
H. F. Jackson presided. 

Mr. Fitzgerald, the late chairman, strongly criticised the 
balance sheet, and proposed that the report be referred back with 
the request thab the accounts should be made up in the same way 
as formerly, and eubmitted to an adjourned meeting to be held 
one month hence. 

Mr, A. H. Baker seconded the amendment. 

After a long discussion, the amendment was lost by a very large 
majority, and the report adopted. A poll was demanded. 

We note some correspondence in the financial papers on the 
subject. - Want of space, however, prevents us from going into 
the matter ab present. 


WESTERN TELEGRAPH. 


The directors’ report for the half-year ended June 30 shows 
revenue of £230,431 and working expenses of £80,579. After 
providing £11,031 for debenture interest and sinking fund and 
£3,210 for income tax, a balance remains of £135 613. To this is 
added the sum of £6,790 brought forward from Dec. 31 last, 
making a total of £142 404. A quarterly interim dividend, 
amounting to £31,189, has been paid and £50,000 transferred to 
the reserve fund. The directors recommend the declaration of a 
tinal dividend of 3s. per share, making, with the interim dividends, 
a total dividend of 6 per cent. for the year, and also the payment 
of a bonus of 2s. per share —both free of income tax—leaving a 
balance of £8,571 to be carried forward. The Company havin 
acquired an interest in the capital of the River Plate Telegrap 
Company, Limited, the Western directors will join the Board of 
the River Plate Company. Four per cent. debenture stock has 
been constituted to the amount of £400,000. Of this amount 
£348,777 has been allotted to the late holders of the eame amount 
of 4 per cent. debenture stock of the Western and Brazilian Tele- 
graph Company in lieu of their being paid off at par. The balance 
remains ab present uniesued. Additional cables have been success- 
fully submerged bebween Para and Rio de Janeiro, and are being 
continued from the latter city to Monte Video. 
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CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN, 


Shoreditoh.— The Vestry are inviting tenders for various plant. 
Tenders by Nov. 20. Details in our advertisement columns. 


St. Albans.—The Corporation invite offers for their electric 
lighting provisional order. Details in our advertisement columns. 


Lowestoft.—' The Corporation invite tenders for wiring the town 
hall. Tenders by Nov. 2. Details in our advertisement columns. 


Heywood —The Corporation invite tenders for wiring premises 
in Heywo.d. Tenders by Oct. 31. Details in our advertisement 
columns. 

Belfast.—The Gas and Electric Committee invite tenders for 
various plant. Tenders by Nov. 23. Details in our advertise- 
ment columns. 

London County Counetl —The Council invite tenders for the 
supply, for one year from Jan. 1 next, of engineers’ goods and 
electrical storee. "Tenders by Ocb. 29. 

Palma —The Municipality of this town, in the province of 
Baleares, Spain, invite tenders for the installation and mainten- 
ance of 60 arc lamps. Tenders by Oct. 30. 

Swansea.—The Corporation invite tenders for the supply of 
electricity meters, demand indicators, and main fueses. Tenders 
by Oct. 29. Details in cur advertisement columns. 


Breslau.—The Harbour Authorities invite tenders for electric 
cranes. Specifications are to be obtained from and tenders 
addressed to Hafenbauamt, Breslau, Germany, by Nov. 2. 


Ayr.—The Corporation invite designe, specifications, and tenders 
for electric tramway cars, with trucks and complete electrical 
equipments. Tenders by Nov. 1. Details in our advertisement 
columne. 

Pemberton —The Council invite tenders for boilers (preferably 
Lancashire) engines and dynamos, battery, switchboard, crane, 
and conductors. Tenders by Nov. 8. Details in our advertise- 
ment columns. 
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Dundee.—The Combination Parish Council invite tenders for 
the wiring for electric lighting of new offices at West Bell-atreet. 
Plans, etc., may be obtained from Mr. William Alexander, city 
architect, Dundee. Tenders by Oct. 27. 


Grantown-on-Spey.—The Commissioners of the burgh invite 
tenders from electric light companies to supply electric light for 
public and private consumption within the burgh. Tenders by 
Nov. 6. Details in our advertisement columns. 


Stavanger (Norway). Tenders are invited for an electric 
installation for the supply of energy from the Altesrig Waterfalls, 
which are about 25 miles from the town. Tenders may be 
addreesed to the Municipal Authorities by Jan. 2, 1901. 


Wolverhampton. — The Tramways Commibtee invite tenders for 
erection of car depót, paint and repair shops, etc., at Cleveland - 
road. Plane, etc., may be seen ab the office of Mr. J. W. Bradley, 
Nn LAC borough engineer, Wolverhampton. Tenders by 

ov. 19. 

. Glasgew.—The Executive Committee invite tenders for the 
wiring for arc and incandescent lighting and electric motors at 
the Glasgow International Exhibition, 1901. Full particulars can 
be had on application to Mr. Thomas Young, the engineer, 4, 
West Regent-street, Glasgow. 

Lowestoft.—The Corporation invite tenders for the supply and 
erection of two water-tube boilers and fittings, economiser, etc., 
pipework, etc., in engine and boiler house, and one 250-kw. 
steam dynamo (vertical enclosed high-speed engine). Tenders 
by Nov. 2. Details in our advertisement columns. 


Leeds.—The Leeds Tradeamen’s Benevolent Institute invite 
tenders for the installation of electric light required in alterations 
and additions to 41, Park-equare, together with three shops and 
businees premises, Park-lane, Leeds. Plans, etc., can be obtained 
from Mesers. Butler, Wilson, and Oglesby, architects, 12, East- 
parade, Leede. 

Devonport.—The Corporation invite tenders for the erection of 
electricity worke buildings and works in connection with the new 
buildings to be erected on Newport Quay, Newport-street, East 
Stonehouse. Drawings, etc., may be seen on application to the 
Borough Electrical! Engineer, Technical Schools, Devonport. 
Tenders by Nov. 2. 

Lendon (City).—The Streets Committee of tbe Corporation 
invite tenders for the hiring of a mechanically-driven dust-cart for 
collecting and removing the dust, trade refuse, and street sweep- 
ings from the City to the Corporation's depót at Lett's Wharf, 
Commercial-road, Lambeth, S. E. Tenders by Nov. 10. Details 
in our advertisement columns. 


Kendal.—The Corporation invite tenders for building engine- 
house, boiler-house, accumulator-house, chimney shaft, offices, 
etc., in connection with the electric lighting station to be erected 
ab the gasworks, Kendal. Specification, etc.. may be seen at the 
Office of the engineer, Mr. T. N. Riteon, A. M. I. C. E., Gas Offices, 
Parkside-road, Kendal. Tenders by Oct. 29. 


Norway.—The Secretary for Foreign Affairs has received a 
dispatch from her Majesty's Consul-General at Christiania stating 
thab tenders sre invited by the Stavanger Corporation for the 
establishment of electrical communication or transmission of 
power from the Altesrig Waterfalls to Stavanger, a distance of 
about 39 kilometres, in accordance with the plans of a civil 
engineer named Schoien. Tenders must be received by Jan. 2, 
1901. Farther information may be obtained on application to 
Mr. E. Berenteen, British Vice-Consul, Stavanger. 


RESULTS OF TENDERS: 


^ Killarney.—The Council have accepted the tender of Mr. 
Santry for the installation of 10 lamps at £52, 128. 5d., and for 
lighting, etc., £2. 17s. 6d. per lamp per year. 


Aberdeen.—The Tramways Committee have accepted tenders 
for 12 double-deck cars for the Beach and Woodside electric 
routes at a total cost of about £9,000, or £625 per car. 


Barnsley.—The Corporation have placed with D. B-uce Peebles 
and Co. an order for a 600h.p. generating set of their P.P.P. 
combined lighting and traction type. Thie will consisb of one of 
that firm’s machines direct Ld: to a Willans engine. 


Aberdeen.—' The Town Council have accepted the tender of 
J. Leith, jun., 3, Cattofleld.place, ab £9,904. 15s., for the supply 
of materials and the construction of works in connection with the 
laying down of the permanent way of new electric tramways. 


Middleton (Lanos.).—TheCorporation have received the follow ing 
tenders for the buildings required for electricity station: R. 
Partington and Son, The Lodge, Middleton (accepted) ; F. Cable, 
Darnford-street. Middleton; W. Pollitt, Burton street, Middleton; 
T. Jackson and Sons, Manchester Old.road, Middleton ; J. Parker, 
Peter-street Sawmills, Blackburn; J. Tiuline, Parker-street Saw- 
mille, Bury; A. Coward, Tonge Moor.road, Bolton; J. and D. 
Blann, Limited, Villa-road, Bury. 


Southampton. — The Harbour Board have received the following 
tenders for a 30cwt. portable electric crane: 


J. Booth and Bros., Limited, Leeda ...................... . . £1,325 
Ohatteris Engineering Works Oompany, Ohatteris............... 1,150 
Bow, McLachlan, and Oo., Paisley. . . 1,100 
Fullerton, Hodgart, and Barclay, Limited, Paisley ............. . ) 970 
Stothert and Pitt, Limited, Bat eee 930 
Southgate Eogineering Oompany, Limited, New Southgate ... 798 
Olayton Engineering and Electrical, eto., Company, Limited, 
Newton, Hyde (accepted) . . mmm 736 
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Brighton.—The Corporation have received the following tenders 
for the supply and delivery of the following—viz. : (1) 2 000 tons 
steel girder tramrails (including curve rails), 78 tons of steel fish- 
plates, and 90 tons of steel joists ; (2) 25 electric motorcars (in 


three sections): j 
1,—Steel rails, &c. 


E. Le Bas and Oo., 18, Billiter-street, London ....... 15,718 0 0 
Westfalisch Stahlwerkes, Bochum, Westphalia. 16 975 18 0 
Witting Bros., 49, Oannon-street, London, E.O. .... 16,941 13 0 
Bolckow, Vaughan, and Oo., 16, Philpot-lane, London, 

E. O. (accepted) ............... 6 . 18,5997 0 0 
Barrow Hematite Company, Barrow-in-Furness....... 18,564 0 0 
R. White and Sons, Widnes, Lancashire ................ ~ 18,564 10 0 
Leeds Steelworke, Hunslet, Leeds.......... 5 4 18,8970 0 0 
W. David, Swan ses .. ees 5 19.700 0 0 


Note. —Of above tenders, only those of Bolckow, Vaughan, and Oo. 
and W. David comply strictly with the specification. 
2. —Motorcars—57. passenger car. 
British Westinghouse Company, 5, Norfolk-street, 


Strand, W. O. (each). é 4 . S 680 0 0 
British Thomson-Houston Oompany, 83, Oannon- 

e e tere y era ee RU; pe 647 17 0 
British Schuckert Company, Olun House, Sarrey- 

street, Strand, W.O. O . 685 0 0 
Witting Bros., Limited, 49, Cannon - street. E.O. ...... 765 0 0 
Dick, Kerr, and Oo., 110, Oaunon-street, E. O. 724 0 0 
Brush Electrical Eogineering Company, 49, Quc en 

Victoria - treet, E. O.. . 4 . 728 0 0 

50- passenger car. 

British Westinghouse Company (each) (accepted) ...... 619 10 0 
British Thomson-Houston Oompany . 637 7 0 
British Schuckert Oompany ....... E EEEE IE N 5s 675 0 0 
Witting Broer., Limited .............- --- . 689 0 0 
Dick, Kerr, aud )) oen rrr Es 696 0 0 


London, N.E.—The Electric Lighting Commitee of the Hackney 
Vestry have recommended the following tenders for acceptance : 
Cole, Marchant, and Morley, Limited, condensing plant 84,749 0 
Klein Engineering Company, Limited, cooling apparatus 1, 0 
Aiton and Oo., . 15 i Wes 5 
Worthington Pumping Engine Company, umps. 
8. Z. de Ferranti, Limited, switchboard and instru- 
ments, boosters and motore, etc, (Part 1) 
Johnson and Phillips, ditto (Parts 2 to 5)................ " 
Johnson and Phillips, public arc lamps and switch 
Chamberlain and Hookham, Limited, house meters... ... 
Higginbottom and Mannock, overhead travelling crane 638 0 
Easterbrook, Allcard, and Co., workshop equipment 
W. T. Allen and Oo., 132, Queen Victoria-street, E. O., 
arc lamp pillars (per pillar) . Kis venie oai Vis 13 b 


London, N.E.—The Hackney Vestry have received the following 
tenders for electricity mains : 


to 
S 
e 
O Ac 0c0.co ecoooc 


Trenching. 

Siemens Bros, and Oo., Limited.... . .... 212,899 6 8 
British Insulated Wire Oompany, Limited“... 14,339 0 0 
Western Electric Company .............—. —— P e. 14,982 0 0 
Oallender’a Cable and Oonstruction Company .......... . 15 203 0 0 
Henley's Telegraph Works ............... . .... 18,536 16 8 
W. T. Glover and oo q! seos esses. 11.073 6 8 
Oallender’s Cable and Construction Oompany (alterna- 

tive without lead)... . 15,202 0 0 

Trough ing. 

Siemens Bros. and Oo., Limited . 2 . 7.047 6 8 
British Insulated Wire Oompany, Limited* ... ........ 5.336 0 0 
Western Electric Company .................. . 7.722 0 0 
Callen ler's Cable and Construction Ounipany ........ e. 762418 9 
Henley’s Telegraph Work... . o — . 7.940 3 4 
W. T. Glover and Oo. ............... 5 "— . 192,519 16 8 
Callender's Cable and Construction Company (elterna- 

tive without lead) . enne 7,624 18 9 

Oables, 

Siemens Bros. and Oo., Limited... . . .... 17,697 16 8 
British Insulated Wire Company, Limited* .......... . 18,973 10 10 
Western Electric Company ........... .........- UR 19 506 6 3 
Oallender’s Cable and Oonstruction Oompany  .. ...... 18,966 12 6 
Henley’s Telegraph Works... . . . . . . . . 20 416 8 6 
W. T. Glover and Oo. ........... FCC . 94182 6 8 
Callender’s Oable and Oonstruction Company (alterna- 

tive without lead) .. ......... . 16.817 19 2 

Boxes. 

Siemens Bros. and Co., Limited.............. . 5 859 14 0 
British Insulated Wire Company, Limited* ............ 5 €67 14 0 
Western Electric Company y . . 4. 464510 0 
Callender’s Oab'e and Oonetruction Company . .......... 4,030 18 0 
Henley’s Telegraph Works FFF — 439319 2 
W. T. Glover and Coo . . . . 6438 5 
Oallender'a Cable and Construction Oompauy (elterna- 

tive without lead).................. enn p Asse 4 0:0 18 

House services. 

Siemens Bros. and Oo., Limited 2 1600 0 0 
British Insulated Wire Company, Limited* ............ 2 000 0 0 
Western E. ectrio Oompany................-. ———— 1000 0 0 
Oallender's Cable and Construction Company.. . 2 100 0 0 
Henley's Telegraph Work — — wee 210695» 0 0 
W. T. Glover and Co. . . 1.750 0 0 
Callender's Cable and Construction Oompany (alterna- 

tive without lead). e à C 2:000 0 


* Recommended for acceptance, 


— — 


. Melton (Suffolk). — The Visiting Committee of the Suffolk 
Count et laes have received the following tenders in connection 
with the wiring and fittings for the electric lighting of the asylam 


at Melton : 
Baily, Grundy, and Barrett, Limited, Cambridge .....£5.9:0 5 65 
J. E. Lester, Leicester . —— 58944 0 0 
A. Emanuel and Sone, Limited, Manchester-square, W. 4869 0 0 
T. H. Wathes, Leicester . . . . 4285 2 6 
L'ghting Corporation, Limited, 8 1 4.252 18 0 
F. Suter and Co., Limited, Berners-street, .......... . 3853 6 0 
F. Troy and Co., Finchley ... ........... „ . 3 648 6 6 
Hall and Hackblock, Ipswich ........ e 3.633 15 4 
Dawson, Roberta, and Oo., Staly bridge ..... 3,509 9 5 
Maple and Oo., Tottenham Court road ................... . 3.433 17 6 
Anglian N Company, Limited, Stowmarket... 3417 7 6 
J. Finlay and Oo., Limited, Glasgow ..... . 35 3,375 16 7 
Walsall Electric vr f Limited, Walsall .......... 3.337 14 2 
T. Scott Auderson, Sheffield.............................. meos 3,300 0 0 
Shalders and Davis, Southampton. . . 3,265 18 2 
National E'cctric Wiring Company, Limited, Newing- 

ton-butts .. ....... JJ (e n EE ES Ya veas . 2867 0 0 
W. J. Fryer and Oo., Limited, Sloane square, S. W. . 2,824 14 8 
G. N. O. Mann and Co., Norwich (accepted)... . 2,740 18 9 


— 
0 


BUSINESS NOTES. 


LIGHTING AND GENERAL, 


Iiford.—The Urban District Council will shortly invite tenders 
for free wiring. 

Leominster.—Telegraphic communication is being made between 
Leominster and Hatfield. 


Woreester.—The Town Council have adopted a proposal to 


build an additional electricity generating station. 

Remeval.—The Sturtevant Engineering Company, Limited, 
have removed their offices to 147, Queen Victoria-street, E.C. 

Wisbech.—The Town Council intend to apply for a provisional 
order under the Electric Lighting Acts. Advertise 
prepered. l 

Sevenoaks.—Tho Urban Districb Council have approved a draft 
supplemental agreement with the Electrical Power Dietribution 
Company, Limited. 

Beekenham.— The Urban District Council have passed a resolu- 
tion authorising the clerk to sign agreements with householders in 
respect of electric wiring. 

Lichfield.—The Council will ab a meeting on the 9th prox. 
discuss the advisability of applying for a provisional order under 
the Electric Lighting Actes, | 


Northfleet —The District Council have decided to take the 


necessary steps to obtain a provisional order for the electric 
lighting of the district in the ensuing session of Parliament. 

Sleaford.—Mr. M. K. North has held a public enquiry at Slea- 
ford with reference to the borrowing of £7,000 by the Sleaford 
Urban District Council for an installation of the electric light. 

Calcutta Electric Supply Co. —The directors have declared an 
interim dividend on the share capital of the Company at the rate 
of 3 per cent. per annum for the half-year ending June 30 last. 

Eocles.—Colonel J. T. Marsh, R.E., has held an enquiry into 
an application for power to borrow £5,808 for purposes of electric 
lighting, being money expended in excess of the original estimate. 

Baredon.—Tho Seaton Dela val Co-operative Socieby have offered 
to supply electric light and lay the plant from the Seaton Delaval 
"i 7 to Holywell Bank Top. They would lay down the plant 

or £180. 

H. A. C. Barracks —The headquarters of the Honourable 
Artillery Company have been wired for the elestric light by 
Messrs. Donnison, Berlyn, Sillem, and Co., of London and 
Liverpool. : 

Huddersfield. —The last report to the Electricity Commi'teo 
shows an increase of 25,998 in the units metered in Auguat and 
Ari patie or 274 per cent. more than in the corresponding months 
of lasb year. | 

Ashton in-Materfield.— Application is to be made for an electric 
lighting provisional order to authorise the Urban Districb Council 
to supply electrical energy for public and private purposes within 
their district. 

Motor Construction Co. — This Company has been 

tered ad Edinburgh with a capital of £50,000 in £5 shares, 

the objecb being to acquire and carry on the Madelvic Motor. 
Carriage Works at Granton, eto. 

Boston.— Ab the meeting of the Paving and Lighting Committee 
on Monday the question of the lighting of the town by electricity 
was discussed, and it was decided that an expert should be invited 
to vieit the town and make a reporb. 

Vrome.—-The Urbao Distriob Council have adopted a report of 
Mr. F. H. Medhurst as to the establishment of electric lighting 
works in the town, and have decided to proceed with the matter 
and obtain the necessary provisional order. 

Melksham.—A number of workmen are now at work laying 
the electric cable through the principal streete under the saper- 
vision of an electrical expert, Mr. Poolley, of the firm of Messrs. 
Glover and Co., cable manufacturers, Manchester, 


ments are being 
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Bournemouth,—With regard to the proposed purchase of the 
electric light undertaking, a conference has been arran 
between representatives of the Town Council and of the Bourne- 
mouth and Poole Electricity Supply Company, Limited. 


Alnwick.—Arrangemente have been completed between the 
Postmaster-General and the Urban District Council for the 
making of the telephone trunk line to Alnwick, The refuse 
destractor and electric lighting questions are still undecided. 


Castner-Kellner Alkali Co —The directors announce an interim 
dividend on the original capital, as well as on the new capital 
alletted to the shareholders of the Aluminium Company, at the 
rate of 8 per cent. per annum for the six months ended 30th ult. 


Chester. —The distributing main for supplying energy for public 
and private lighting in Gladstone avenue, Whipcord lane, Char- 
lotte-streeb, Catherine street, and Cambrian-view is to be extended, 
y e existing gas lamps converted, etc., ab an estimated cost 
of £280. 

Stratford-on-Avon.—Alderman Hawkes, Messrs, Holtom, Park, 
Flower, and North have been appointed an Electric Lighting Com- 
mittee, the Council having decided to apply for a provisional order 
to supply electricity for lighting and traction purposes within the 
borough. 

Normanton (Yorks).—A gn meeting of the Council has 
been convened for an orly abe in November to finally decide 
whether to seek an electric lighting order provisional. Some of the 
other Wesb Riding councils are awaiting the result of this meeting 
before taking action. 


Edinburgh. —Ab the last meeting of the Electric Lighting Com- 
mittee of the Town Council, ib was reported thab there had been 
applied for from Oct. 4 to 18 2,337 8 o. p. lamps for lighting 
purposes and 112 h.p. motore, equal to 2,928 8 c.p. lamps, making 
a total of 5,625 8.c. p. lamps. | 

Aylesbury —Ab the last quarterly meeting of the Bucks Stand- 
ing Joint Committee letters from the General Post Office and the 
National Telephone Company, Limited, as to the terms of con- 
necting police stations were submitted, but the terms offered were 
not entertained by the commit: ee. 


Eastbourne.—Application is to be made to the Local Govern- 
ment Board for power to borrow the sum of £31,912 for the 
erection of a new electric light station at Roselands, new trans- 
formers, maias, etc.. as seb forth in Scheme 2 of Mr. Hawtayne's 
dede dated April 9, 1900, and adopted by the Council on May 3, 


Brighton.—In order that the Corporation may be in a position 
to place their exchange wires underground, it will be necessary, 
in accordance with the N Act, 1892, for the Postmaster- 
General to delegate to them his statutory powers of ocnstructin 
e works, The Council are asking the Postmaster - Gene 
to do 80. 

Colwyn Bay Electric Light and Power Co. —This Company has 
been istered with a capital of £3,000 in £1 sbares (1,000 prefer- 
ence), the object being to adopt an agreement with T. S. Jones 
and R. H. Jones, and to carry on at Colwyn Bay the business of 
electric light and power producers, manufacturers, and fibters of 
electrical appliances, etc. 

Royton.— Ab a special meeting of the District Council held on 
Monday ib was decided to apply in the next session of Parliament 
for provisional orders enabling the Council to supply electricity 
for all public and pues purposes within and throughout the 
whole or any part of the district, and aleo empowering the Council 
to take over and work tramways, 


Barry. The District Council intend to proceed with their applica. 
tion for an electric lighting provisional order. The application 
received from the Penarth Electric Lighting Company to provide 
the Barry district with electric power has been rejected, the 
Council being of opinion that such power, for the purposes of the 
town, should be provided by the local authority itself. 


Mansfield.—The Town Council on Friday passed a resolution 
to the effect that ib was desirable to promote a Bill in Parliament 
excluding the loans for the purposes of the water and electric 
light undertakings from the sanitary loans, and containing pro- 
visions as to moneys to be raised for water and electric lh 
Purposes and also modern and financial provisions with reference 
to loans. 

‘Woking.—The price of the current has now been reduced as 
follows: for any number of units up to 20, 8d. per unit ; and for 
each unit over 20, 7d. In addition to the above reduction, the 
Woking Electric Sapply Company offers a discount to consumers 
whose consumption exceeds 150 units per quarter of jd. per unit; 
250 units per quarter of 4d. per unio; 375 units per quarter of 
ld. per unit. 

Appointments Vacant.—The Corporation of Darlington are 
prepared to appoint an assistant engineer and a junior assistant 
engineer. The Elec ie Lightiog Committee of Bury invite appli- 
cations for an assistant engineer at their generating works. 
Particulars of these and other vacancies relating to switchboard 
attendante, wiremen, and electricians will be found in our adver- 
tisemenb columns. 

Castleford.—Ab a special meeting of the Council on Tuesday it 
was decided to support the scheme of the United Kingdom Tram- 
way Light Railway, and Electric Lighting Syndicate. This 
is a scheme for electric lighting, with power for industrial pur- 
poees and for tramways, applicable to Castleford and the districte 
around, including Pontefract, Normanton, Whitwood, Feather - 
stone, and Knottingley. 
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Evolution of Switch Gears.—Messrs. Johnson and Phillips 
have written to us referring to Mr. E. Warrilow’s interesting 
articles, stating thab they are the sole makers of the Proctor- 
Blaikie patent plug, which is mentioned as having been fixed on 
the Bristol Corporation switchboard. They add that they find no 
difficulty in keeping the size of the plug witbin quite moderate 
dimensions for very large currents. 


Wormit.— Last week a meeting of householders was called by 
the directors of the Tayside Electric and Gaslight Company. 
Limited. Extracts were read from Mr. Tittensor's report upon 
the electric lighting plant ab Wormit, presently the property of 
Mr. Alex. Stewart, builder, which it was proposed the company 
should acquire. A former proposal was referred to, and a com- 
mittee was appointed to confer with the directors and report to a 
later meeting. | 


Pateley Bridge.—At a meeting held io the Disti iet Council- 
room, Pately Bridge, on Friday evening, for the purpose cf 
discussing the advisability of introducing electricity for lighting 
purposes into the town, Mr. Boord occupying the chair, it was 
stated that there was sufficient surplus power at Mr. Wood's corn 
mill to sopply the motive power, and to supply 750 8 c.p. incan- 
descent lights. Mr. Harrison, of Ripon, estimated the cosb at 
£2 000, Discussion followed, and a reeolution favourable to the 
introduction of the electric light was passed, 


West Bromwich —On Thursday night a meeting of the West 
Bromwich Tradesmen's Association was held to consider the 
besb and cheapest method of applying the electric light to 
the shops and offices of the borough. Tbe Mayor (Alderman 
S. Pitt) explained the scheme, and said it was the intention 
of the Council to light the principal streets with electricity, 
and probably the electric tramcars would be running in sbout 
12 months time. A resolution approving of the scheme, and 
recommending the tradesmen to adopt electric lighting, was 
carried. 

New Issue. —Àn issue of 19,900 6 per cent. cumulative preference 
sharee of £5 each is vong made by the Electric and General Invest- 
ment AB ne ; Limited, which has an authorised share capital of 
£200,000, divided in 20 000 ordinary, 19.900 preference, and 100 
founders’ sharea, all of £5 each. The net profits of the company, 
which was formed in May, 1890, to promote and develop under. 
takings, are certified ia the p:oapectus to have averaged £14 713 
per annum for the last 10 years The net profite for 1897-98, 
210 11 and 1899 1900 were respectively £27,719, £27,450, and 

Society ef Arta. — We have received the syllabus of the course 
of four Cantor lectures to be delivered by Prof. J. A. Fleming on 
% Electric Oscillations and Electric Waves,” at the Society of 
Arts on Monday evenings, Nov. 26. Dec. 3 10 and 17. The first 
lecture will deal with '' Electric Oscillations,” their production, the 
factors determining their frequency and energy, secondary 
oscillations, and magnetic and other effects produced by electric 
oscillations. Lecture II will deal with Electric Resonance," the 
third lecture wick The Electromagnetic Medium," and the fourth 
with '' Eleatric Waves.” 


Bermondsey.—Mr. William H. Vincent, M. I E E., borough 
electrical engineer ab Asbton- under · Lyne, and formerly assistant 
engineer to the Metropolitan Electric Boppy Corporation, hae 
been appointed resident electrical engineer. There were 46 appli. 
cations for the appointment. Tenders will be shortly invited for 
the supply of columns and arc lamps for the lighting of the public 
streete. The Vestry have decided to apply to the London County 
Council for a loan of £12,723 for the parpose of erecting the electric 
lightiog buildings and the dust destructor, the tender for which 
was accep*ed by the Vestry ab a recent meeting. 


“General Electrical Progress.”—The General Electric Company, 
Limited, have jost issued No. 29 of this catalogue. Ib contains a 
new ‘'loop-in ” ceiling rose specially designed for tbe looping.in 
system of wiring, suitable for 220. volt circuits; a new B.C. 
adaptor with fuse terminals; a portable medical battery, com- 
prising six No. 3 sack celle in varnished pine box and cell.selecting 
switch, enabling the current to be increased by the addition of one 
cell at a time, or correspondingly decreased ; and a slide rheostat 
suitable for use with accumulators or primary batteries, any kind 
of which may also be used for small medical lamps on 100 volt 
circuits. 

Pontefract.—A scheme by the United Kingdom Tramway, 
Light Railways, and Electric Syndicate, Limited, to supply elec- 
trical energy, through one Eee station, for lighting, tramways, 
aod power purposes for the districts of Glaeshoughton, Brotherton, 
Ferrybridge, and Fryston, will come before the District Council 
at their next meeting. The District Council have invited the 
engineers, Mesers, Richardson and Lemaitre, of Leeds, to meet 
the Council and explain the details of the scheme. The syndicate 
propose to erect the works, giving the Council the option of 
purchase at the end of each recurring seven years. They would 
supply light at 5d. per unit for private purposes, and 4d. per unit 
for public ; and power at 4d. per unit for the first hour and ld. 
per unit for each succeeding hour. 


Worthing. — The Council have authorised the Electric Lighting 
Committee to proceed with the erection of a generating station 
and alterations to existing buildings in connection with the 
electric lighting station, and have engaged Mr. Davison, of 
Worthing, as general foreman on the works. Tenders will be 
invited for cartage work and for the supply of 160,000 bricks, 
etc. With reference to the communication received from Mr. 
W. A. Taylor on the subject of the provision of effective smoke- 
consuming apparatus in connection with the generating station, 


after consulting the engineers thereon, the E!ectric Lighting Com- 
mittee report that they are satisfied thab adequate provision will 
be made for the due and proper consumption of smoke at the 
works when the same are in operation. 


London Gazette.—The estate of E. L Joseph, 109, Brondeebury- 
villas, Brondeebury, has been rel from trusteeship. Notices 
of intention to apply for provisional orders under the Electric 
Lighting Acte, 1882 and 1890, have appeared from the Wisbech 
Corporation and the Gainsborough Urban District) Council. The 
East Stonebouse Urban District Council have notified their inten. 
tion to trausfer their order to the Devonport Corporation The 
North Metropolitan Electricity Supply Company have notified 
that the necessary arrangemente are being made for the supply of 
electricity (a) to the authority for lighting streets and bridges or 

ublic places, (ö) to all local authorities, persons, or companies 
being authorised undertakers under the statubory powers within 
the districts of the poor-law unions of Hendon, Barnet, Edmonton, 
Ware, Hertford, Welwyn, S*. Albans, and Chingford. 

Stock Exchange—The Stock Exchange Committee have 
appointed Nov. 13 as a epecial settling day for Telegraph Manufac- 
turing Company, Limited. further iesue of 5 000 shares of £5 each, 
fully paid, Nos. 20,001 to 25,000, The committee have aleo ordered 
the undermentioned securities to be quoted in the official list: 
Folkestone Electricity Supply Company, Limited, 10,000 ordinary 
shares of £5 each. fully paid, Nos 1 to 10,000; National Tele- 
phone Company. Limited, £500,000 4 per cent. debenture stock; 
and Telegraph Manufacturing Company, Limited, farther issue of 
5,000 shares of £5 each. fully paid, Nos. 20,001 to 25,000. Appli- 
cations have been made to the committee to ‘pres & special 
settling day in and to grant a quotation to British Electric 
Traction Company, Limited, further iseue of 10,000 6 cent. 
cumulative preference shares of £10 each, fally paid ; and 15,000 
ordinary shares of £10 each, fully paid. 

Institution of Engineers and Shipbuilders ia Sootiand.— 
From the report of the council on the seasion 1899 1900, submitted 
at Tueeday's meeting, we note that the membership of the institu. 
tion continues to increase. Eight meetings were held during the 
seesion, ab which the following papers, among others, were read 
and discussed : ‘' Lighthouse Engineering at Home and Abroad,” 
by Mr. John A. Purves, D. Sc.. F. R S. E; The Electric Wiring 
of Buildings," by Mr. W. A. Chamen ; and ‘' The Action of Elec- 
tric Tramway Currente on Submarine Telegraph Cables and other 
Electric Circuits,” by Prof Andrew Jamieson. F.R.S.E. The 
council is arranging an international engineering congrese, under 
the presidency of Lord Kelvin, in connection with the 
International Exhibition of 1901. The leading engineering and 
kindred societies have already accorded their hearty support to 
the congress. An influential London committee hss been formed, 
and the congress gives every promise of being a perfect success. 

‘‘Manual of Electrical Undertakings " —The fifth edition of 
Garcke's *' Manual of Electrical Uadertakings will be published 
about Nov. 1 next. Ib will contain general information and par - 
biculars relating to over 1,250 electrical undertakings, including, 
where possible, copy of latest accounte and comparative tables 
showing progress. The manual is divided into six sections—v rz, 
(1) telegraph, (2) telephone, (3) supply. (4) traction, (5) manu - 
facturing, and (6) miscellaneous. In addition there ie a directory 
of over 4,000 names and addresses of chairmen, direotore, 
mansgers, secretaries, engineers, solicitors, bankers, and auditors 
of the undertakings given in the manual. The followiog are 
issued as supplements to the manual : (1) coloured diagram show- 
ing comparative resulte of 118 electricity supply undertakings; 
(2) analysis of the revenue accounte of electricity supply under- 
takings, showing the details of working expenses, revenue, profit 
or loss before providing for depreciation, reser ve. debenture and 
other interest, which are stated separately, year of working, and 
number of unite sold ; (3) map of the electrical railways in London 
authorised and constructed. The price is 128. 6d. net, and the 
work can be obtained from the publishing offices, Donington 
Hou: e. Norfolk.street, Serand, W. C., or from the offices of tbe 
Electrical Engineer, 139 140, Salisbury- court, Fleeb-street, E. C. 

Catalogues. — We have received from the} Morley Eagineering 
Company, Limited, of Leeds, a copy of their price-list of dynamos 
and motors. The list is very neatly and concisely drawn up, sod 
contains information respecting 14 different dynamos and motore 
of the Morley D.B. type.—We have also received from tbe 
Campbell Gas Engine Company, Limited, of Halifax, a copy of 
their new catalogue and price-list cf engines. In this list 
considerable alterations have been made, both in the powers of 
dhe engines and in the prices, and the company state that they 
have entirely revised the whole of their gas-engine designs and 
patterns. The list is well illustrated and contains information 
concerning a large number of the gas-engines manufactured by 
the Campbell Gas. Engine Company. A supplementary list is also 
given of horizontal engines, and horizontal engines s Keats 
for electric lighting work — We have received from the British 
Thomson- Houston Company, Limited, pamphlete Nos. 76 and 76. 
Tbe former deals with electrically-operated cranes, and illustrates 
these cranes at use in various towns and for various purposes. At 
the end of the pamphlet the data required when ordering an 
electric crane is given. Pamphlet No. 76 deals with rheostats 
manufactured by the above company for generators and motors. 
The rheostats described are of three types—packed card, spiral 
wire, and iron grid —and they are made with a wide range of 
capacities, A number of drawings and illustrations of tbe 
rheostats are given in the pamphlet.—The British Westinghouse 
Company have just published their circular No. 1,032, which deals 
with their No. 56 tramway motor. A good description of bbis 
motor is given, sectional illustrations and diagrams being shown, 
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Blairgowrie.—On Monday a special meeting of the Blairgowrie 
Police Commission was held in the clerk’s office to confer with Mr. 
Hawtayne, M.I.E.E., regarding the proposal to apply for a pro- 
visional order to give powers to light the burgh with electricity. 
Mr. Hawtayne was strongly of opinion that electricity could be 
supplied at half the price of gas. He was not impressed with the 
water power of the Ericht, and if the electricity were generated 
at Craigmill the size and length of cable necessary to carry ib to 
the town would be so great that it would more than meet any gain 
to be derived from water power. He rather favoured the use of 
coal for generation by steam power at a centre in the burgh, and 
estimated thab the cosb of coal for lighting the burgh with elec- 
tricity would be 4d. per unit. The Commiesioners thought their 
best plan was to get the order in theic own name, and afterwards 
transfer their powers to a company, as had been done in several 
places. If an order were granted to a company, the town could nob 
take over the works for 42 years. 

Paisley.—The burgh auditor, Mr. J. Balderston Whyte, has 
iseued a report pointing out that while the electric works and 
installation were originally estimated to cost £33,750, they have 
cost £95,000, being £14,000 over the Council’s powers. The 
buildinga, originally estimated at £5,500, have cost £20,502. The 
machinery and plant, originally estimated ab £18,200, have cost till 
date £33,277. Asin the case of the buildings, when the estimates 
and contracts were accepted for the machinery and plant the 
amount was increased from the original sum to £28,573. and the 
excees expenditure in machinery and plant over the accepted 
estimates is thus only £4,704. For the high and low tension 
mains and distributors, also mains for arc lampe, the estimated 
original cost was £5,050, but this amount was increased when the 
estimates were accepted to £9,860, but the tots] cost now up till 
date is £20,725. A sum of £1 100 was estimated as the cost of trans- 
formeres and sub- stat ions, which sum was subsequently increased to 
£2 648, whereas up till date the amount expended is £9,416, an 
increase of £6 868 over the accepted eatimatee. There was also 
an excess over the amounts estimated for arc lampe, pillars, etc. 
The report aleo shows that in 1896 the cost of the works and 
installation was originally estimated at £33,750 for 10,000 lights, 
or £65. 10s. per kilowatt. Taking the capital expended at 
£95,000, aud the kilowatt capacity ab 1.100, the cost of the 
installation was about £86 per kilowatt. With the extensions to 
mains, otc., required to take up the current still in reserve, the 
ultimate cost will probably be from £90 to £95 per kilowatt. 

Taunton.—The following report of the Electric Lighting Com- 
mittee was adopted on the 22nd inet.: ''Tbe British Electric 
Traction Company having applied to the Council to supply electric 
power for the company’s propoeed trams in the borough, your 
committee have ascertained that the company would be prepared 
to agree to the following terms: Terma of supply of electrical 
energy—for any quantity up to 60,000 unite per annum, 2d. per 
unit; for any excees quantity up to 120,000 units per annum, IId. 
per unit ; for any excess quantity from this figure up to 180,000 
unite per annum, 1jd. per unit. Guarantee by the company to 
take or pay for 60,000 units per annum, also that if the company 
cease to work within seven years they will pay one-half of the cost 
of laying down plant. Your committee present the following 
estimate of the cosb of the plant which the Council would have to 
lay down for the purpose of supplying current to the company : 
76-kw. direct-current generator, £600; 75 kw. direct current engine 
and generator, £1.200; alterationg and additions to Willans engine, 
£200; 33-kw. motor-alternator, £370 ; switchboard and cables, 
£300; foundations and trenchinge, £75; steam and exhaust piping, 
£175; contingencies, £150; engineers’ fees, etc., £150—total, 
£3, Your committee recommend the Council to enter into 
the before-mentioned arrangement with the British Traction 
Company, and to authoriee your committee—on the due execution 
of an agreement embodying the said terms—to obtain tenders for 
and proceed with the laying down of the said plant, Your com- 
mittee recommend the Council to apply to the Government 
Board to sanction the raising by the Corporation of a loan of 
£3,220 to be expended on plant according to the above estimate.” 


Oban.—The following is the report by a committee appointed to 
consider and report on the question of introducing electric lighting 
within the borough, for which we are indebted to the Oban Times : 
The committee, in accordance with the remit to them, visited 
Rothesay, Edinburgh, Leith, and Stirling, in which towns there 
are electric lighting installations in operation. Ab these places 
the committee had the privilege of meeting with the conveners or 
other representatives and the officials of the electric light depart- 
mente of the corporations, and of being shown over the stations. 
The committee derived considerable profit and satisfaction from 
their visits, every opportunity being given them of making them- 
selves generally acquainted with the working of the installations, 
and a great deal of valuable information being afforded them. 
The committee desire to put on record an acknowledgment of the 
great kindness shown to them by the representatives of the several 
burghs visited, and their thanks for the information so willingly 
given. The committee having given their best consideration to the 
matter remitted to them beg to report as follows—viz : (1) Public 
ligbting.— Abt present Oban is poorly lighted, the illuminant being 
gas, and the cost thereof being 7s. 6d. per 1,000 cubicfeeb. The public 
lampe are 220 in number, and the total cost for lighting the burgh, 
including gas and wages for lighting and cleaning the lamps, 
amounts to £540 per annum. The committee believe that there is 
a general desire on the part of the community that Oban, as a 
tourist resort, should be much better lighted than it is ab present, 
and the only satisfactory way to do so, in keeping with modern 
ideas, is by means of electric lighting. They desire to point out 
that in any such new scheme of lighting ib is absolutely necessary 


2. 108. 6d. each, being £170 per annum. 
If the foregoing suggestions were approved of, the committee are 
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to increase the amount of light in the principal thoroughfares, and 
that to do this, quite irrespective of the comparative cost of gas 
and electric light, would mean a somewhat increased charge for 
this purpose. The committee are of opinion that ib would require 
at least 30 arc lamps, being about tbe number erected on Rothesay 
esplanade, to do this eatiefactorily and with credit to the burgh. 


They found that the cost of lighting, eto., the arc lamps in the places 


visited was as follows : Edinburgh (where the installation has been 
& greab euccess and the price is very low), £13 per lamp ; Stirling, 
£17; Leith, £20; and Rothesay, £24; and they consider that 


& charge of not less than £20 per each arc lamp per annum, which 


From this, 


would mean £600 per annum, would be neceesary. 


however, there would fall to be deducted the cosb of the gas 


lamps rendered unnecessary, say 67 at an average cost of 
(2) Private lighting.— 


of opinion that electric lighting could be supplied to private con- 
sumers at the rate of 6d. per unit, which is reckoned to be equal 
to gas at 34. 61. per 1,000 cubic feet. The committee are also of 
opinion that a considerable supply of electrical energy could be 
sold for power, which would materially help to reduce the cost of 
private lighting. The committee accordingly recommend that 
application be made by the Commissioners of the burgh for power 
to introduce an electric lighting echemo within the burgh on the 
lines above seb forth. The committee have further carefully con- 
sidered the question of professional advice, and they have come to 
the conclusion that, to ensure success, ib is necessary that an 
engineer of great experience should be consulted, and accordingly 
they recommend that application be made to Dr. A. B. Kennedy, 
London, who was engineer, amongat other schemes, for that of the 
Edinburgh installation, which has been from the start a very great 
succeser,” 


TRACTION. 


Netherton.—The cars on the Dadley, Netherton, and Cradley 
Tramways have resumed running. 

Berlin.—The electric railway from Saalburg to Homburg is to 
be continued as far as Frankfort.on-the-Maine. 

Derby.— The last horse car route has now disappeared, and the 
first electric cars to West Derby were ran on Sunday. They met 
with considerable patronage. 

Smethwick.—The Town Council are about to 
with regard to the purchase of the tramways an 
public improvements in the borough. 

Automobile Race.—The Automobile Club de France have agreed 
to a proposal to organise a Paris to Berlia race next year. The 
Kaiser intends to give £2 000 in prizes. 

Llandudno —The Urban District Council have appointed a 
committee to consider the advisability of constructing an electric 
tramway around the Great Orme's Head. 

Littleborough.—The District Council have decided to apply in 
the next session of Parliament for a provisional order authorising 
them to take over and work the tramways ab the expiration of the 
tramway company's lease. 

Overorowding. —The Imperial Tramway Company were recently 
fined 204, and costs for overcrowding their tramoars during the 
Stockton race daye. The defence was that the officials were unable 
to prevent the crowds overloading the cara. 

Lowestoft. —The National Electric Traction Company have 
agreed to the proposals of the Council. A letter referring to the 
suggested leasing to them of the tramway and the suggested new 
agreement with the company has been referred to the Joint 
General Purposes Committee and the Legal and Parliamentary 
Committee. 

City and South London Railway Co.—We learn that in con- 
sequence of the illness of one of the leading counsel in tho case, 
the arbitrabion between tbe Ecclesiastical Commissioners, the 
rector and churchwardens of Sb. Mary Woolnoth Church, and the 
City and South London Railway, which was to have commenced 
to day, has been postponed for the present. 

Ipswich.—The Joint Committee of the Corporation and the Dock 
Commission have recommended the latter to proceed with the 
works for which ib has power for improving the tramway accom- 
modation around the dock. The Joint Committee propose to con- 
tinue its deliberations. and to formulate ab no distant time a 
echeme for the further development of the port. 

Kingswinford.—-Colonel Von Donop and Mr. Trotter are about 
to inspect the electric tramway, which diverges from the Dadle 
and Stourbridge tramway ab Holly Hall, runs to Kingswinford, 
and then, turning eouth, runs through Wordeley to Brettell-lane, 
where it connects again with the Dudley and Stourbridge line. 
Trial trips of the cars took place a few weeks ago. 

Bradford.—4A trial trip was made on the 23rd inst. on the new 
electric tramway between Thornbury and Stanningley, which has 
been constructed by the Bradford Corporation. The committee 
hope to have a regular service of cars running in two or three 
weeks. The cause of the delay is the want of a depób ab Thorn- 
bury, where a huge shed is to be erected capable of holding 100 
cars, 

Manchester.—At the meeting of the Tramways Committee on 
the 23rd inst, it was repor that the Board of Trade have 
intimated their approval of the proposal to lay à double line of 
tramways in Corporation-street. It was also stated that there are 
now nearly 500 men engaged on the work of relaying d por 
manent way. Progress is being made at the rate of about a mile a 


romote a Bill 
for effecting 
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Protection Guards.—A eon guard for tramway cars is 
n" being tested in connec with the new electric tramways ab 

undee, The guard, which was invented by Mr. J. Dewar, 
Dundee, differs from the guard commonly in use in respect that 
it is movable. A wooden bar stretches along the front of the car, 
and on its being struck the guard falls down close to the ground 
and the body rolls on to it. The teste are, according to the 
Scotsman, considered very successful. 


Maidstene.—The Corporation have decided to promote a Bill 

for the following purposes: to authorise the Corporation (1) to 
construct and work tramways along certain streets and roads; (2) 
to widen certein streets and roads along which the tramways will 
pass ; (3) to supply electrical fittings, to alter the date for making 
up the electrical accounte, and to make further provision in regard 
to the electric lighting underteking, etc. 
- London Ceuaty VCouncil.—Abt Tuesday's meeting the Parlia- 
mentery Committee recommended that they should be instructed 
to renew in the nexb session of Parliament applications for powers 
(1) to reconstruct as a double line for electrical traction the exist- 
ing single tramway line from Camberwell. to Vauxhall as 
mentioned in the Council's resolutions of July 95 and Oct. 17 
1899. The proposed route along the Embankment has been 
abandoned. 


Dundee.— The electric cars have been started on the Lochee- 
road. Eight cars are available, by which a 74 minutes’ service, 
beginalog at 7 30 a.m., will be maintained, while the steam cars 

ill be employed before that hour for the workmen’s service. The 
Town Council have decided upon the promotion of a Parliamentary 
Bill for two tramway extensions—one a new line from the centre 
of the city to the north end v 4 a steep incline on the west of the 
Royal Infirmary buildings, and the other a new line at the east 
end. The estimated cost is considerably over £30,000. 


Rewley Regis.—AÀb the lasb meeting of the District Council it 
was stated that the Midland Electric Corporation for Power 
Distribution had given notice of worke to be undertaken in 
Tipton-road, Tividale, thence past the Hange Colliery tbrough 
city, Turner's-hill, Gadd's.green, Tippity-green. Daudley-road, 
Dog lane. Cox's-lane, Reddall Hill road, Spinner's Eod, High. 
street, Crad'cy Heath, Lomey Town, to the Quarry Bank boun- 
dary, Hales.«on-road. The committee have requested the clerk 
to examine the company’s provisional order and inform them what 
if any) powers the Council had for buying the works and supply- 

electricity themselves. 


Ab the meeting of the Town Council on Taesday, 
the Tramways Special Committee presented a report embodyin 
some correspondence with the London United Tramways, Limited, 
a report from the tramways expert, Mr. J. Edward Waller, and a 
letter from the parliamentary agente, Mesers. Rees and Frere. 
The committee recommended that the Bill to be promoted in the 
next session should include, besides certain specified routes, all in 
the borough, one from the borough bound in Maple-road to 
the Surbiton Station, in the Sucbiton Council's district; another 
extending a short distance from the boundary on Kingston.hill 
into Coombe ; and a third acroes Kingston Bridge to High.street, 
Hampton Wick. 

Electric Street Car Manufacturing Syndionte. —At an extra- 
ordinary general meeting on Thursday a resolution was adopted 
ratifying an agreement made between the Company of the one 
E and the Electric Tramway Maintenance and Construction 

mpeny, Limited, of the other part. for the sale of the Apenas 
business. "This businees was esbablished about three years ago for 
the manufacture of motorcars, electric tramcars, and tramway 
appliances. It is reported that the Tramway Maintenance Com- 
pany, who are a London syndicate, will buy 20 acres of land ab 

ednesfield for the purpose of extending the works. Mr. Thomas 
Parker, who was chairman of the Electric Street Car Syndicate, 
will join the Electric Tramway Maintenance Company. 


Burnley.—Notioes have been served upon the tramway com- 
pany niring them to sell their undertaking to the adjacent 
ocal authorities, and also upon the Corporation of Nelson, the 
Urban District Councils of Brierfield and Padiham, and the 
Reedley Hallows Parish Council, requiring them to state within 
three months whether they intended to construct the new lines 
within their own district or allow the Corporation to do the work. 
A very satisfactory report has been received from Major Cardew 
upon the plans and specifications for the reconstruction of the 
tramways prepared by the borough surveyor and the borough 
electrical engineer, and arrangements will be made for Major 
Cardew to inspect the line and meet the Tramways Committee at 
an early date. 

Teaunton.—Ab a special meeting of the Town Council on the 
22nd inst. the Streets and Highways and Electric Lighting Joint 
Committees reported that they had received a communication from 
the British Electric Traction Company intimating that that com- 
pany had arranged to take over from the local company the 
Taunton Tramways Order, 1900, and to ab once start the work of 
laying the tramways if the Council would consent to the company 
(1) abandoning the proposed tramway in Sb. James's-streeb and 
substituting a line up Grays road and along Blake.street, as an 
approach to the company’s proposed depot ; (2) eubstituting tar 
macadam for wood block between the rai The committees duly 
considered the proposed variations in consultation with the com- 
pany's engineer, and with a view to the Council adopting other 

poeals they recommended the Council to rescind the reso. 

ution passed at a meeting of the Council held Feb. 13, 1900, 


so far as it required wood blocks or paving to be laid by 
the tramways company between and on either side of their 
rails in the streete ,of the borough authorised by the 


tram 


tramways provisional order. The committee also recommended 
the Council to consent to the company’s first request for the 
abandonment of the tramway in St. James s streeb and the sub- 
stitution of a line up Grays road and Blake street. As to the 
second request of the “pon ea they recommended the Council to 
require a single line of setts (dog-toothed) to be laid on either side 
of the metals or rails of the tramways, and to require the space 
between bhe metals to be made up with macadam, except opposite 
and for a sufficient distance on either side of the hospital, where 
wood blocks should be used. A long and animated discussion took 
place, and the committee's recommendations were e ent ually agreed 
to by a majority of 17 to 3. 


Maryport.—The representatives of the Council appointed to 


attend conferences at Carlisle and Workington respecting the 


roposal to construct an electric tramway starting ab Cleator 
oor and passing through Whitehaven and Workington to Mary. 
port, have made a report on the suggestions as to alterations of 
the route which were made and which are still being considered. 
The probable cort is put at £2,000 to £2,500 per mile where waste 


or spare land is available on the roadside, up to £6,000 per mile in 


other place, and in towns, including equipment, £10,000 to 
£12. The conditions named by the promoters are as follows: 
(a) The scheme to be carried out by a company, the company 
to have the tramways for 50 years, then the authorities to be 


compelled to buy on the following terms : the original cost 


to 
company of the undertaking and all additions, with Aan 
ad the rate of 6 per cent. per annum on the share capital of 
y to be guaranteed All the 


Beurnemonth. — The yt tsa? Borough Council have adopted 
the wine re of the Tramways Committees: Tramways 
extension.—The borough engineer reported that it would be advis- 
able to construct a tramway from the proposed depó5 in Southceote- 
road along Church-road and Palmerston-road, for the better 
working of the traffic, and that it would be necessary for this 
purpose to take powers to widen Church-road. Generating station 
and tramways extension.—The town clerk reported (ver pe 
he was advised that it would be necessary to mote a to 
obtain compu powers to purchase the freehold reversion of 
the Cumberland Estate in Southcote-road, also to obvain powers 
to construct tramways outeide the borough. Recommended that 
the Coancil promote a Bill in the next session of Parliament for, 
amongst other things (a) obtaining compalsory powers for the 

urchase of the Cumberland Estate; (ö) the purchase of the 

nda necessary for streeb widening; (c) the construction 
of the tramways extensions already resolved upon by the 
Council, inclading the extension and widening mentioned in 
Clause 1 of the report; and (d) for power to use the Southoote- 
road depó» as a generating station. Winton.—A letter (dated 
Sept. 21) from Mr. T, E. Gossling, clerk to the Urban District 
Council of Winton, was read, stating that his Council would 
consent to the proposals of the Corporation, provided the line of 
tramways were extended to the old boys’ school ab Moordown 
Scheme (General).— Loan (342-2): A letter (dated Oct. 1) from the 
secretary of the Board of Trade was read, stating that the Boerd 
would hold a local enquiry on the subject of the Council's applics- 
tion, and asking for particalara as to the debt, etc. The town 
clerk reported (verbally) that these had been forwarded. Altera- 
tion of Tramways.—A letter (dated Ocb. 4) from the secretary of 
the Board of Trade was read, stating that the Board saw no 
objection to the proposed doubling of certain tramways autho- 
rised as single lines by the order, providing that no rail should be 
laid in connection with these alterations within 9fb. Gin. of the 
edgo of the footpath, except in accordance with Section 13 of the 

er," 


Sheffield. —The tramways department of the Co 
tinues to push on ite work effectively. The next 
provided with cars will be Heeley, which is practically ready. 
We quote the following interesting particulars from the Sheffield 
Daily Telegraph : '' The old difficulty of want of power still faces 
the department, bub nob nearly so acutely as in the past. The 
energies of the 500-kw. engine started this year are now almost 
absorbed by the demands of the various sections, and there is very 
little spare power available in the case of a breakdown. However, 
the second 500-kw. engine, which ie capable of driving 50 cars, is 
rapidly nearing oom plotion, and there is every hope that it will be 
ready for work by Nov. 10, the date given to the contractor. The 
fireb section to feel the benefit of ite running will be Brightside. The 
equipment of this route is 5 completed. Only a few odds 
and ends of things require finishing off, and the section will be ready 
for the cars as soon as power can be obtained, or very soon after. 
Walkley also requires attention. An early step will be the placing 
of three double-deck cars on this route to run as far as Harcourt 
road. The cables are being laid now. The deliveries of cars barve 


ation con 
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been very good lately, and, in addition to the 65 now running, 
there are u s of 30 in reserve at Tinsley and Queen’s- 
road. Besides which, the Corporation carmaker’s hammer rings 
merrily ab the Nether Edge workshop, where the framewor 
of the first of six cars has been laid down. There need be 
no fear of deficiency in this respect for some time to come. 
The laying of the lines on the Darnall and Crookes eections has 
made capital progreas, and the fixing of the poles, which has now 
been started, will go on as rapidly as poesible. On the Owlerton 
route, too, work is being pressed forward very rapidly. Another 
six montbs, and great things will have been accomplished. 
Kelham Island must always be remembered. Engines and boilers 
must be provided, or the extension of lines will be of little use. 
And so the committee is not stopping Bhorb ab the new 500 kw. 
wet. The present building is still large enough to accommodate 
two sete each of 1,000 kw. power, and the specifications for one of 
theee have already gone out." 

Hull.— Ab the last meeting of the Corporation Works Committee 
Mr. Barnard (electrical engineer) reported on the breakdowns in 
the electric tram service, and advised the committee to appoint & 
linesmap, with a labourer, to examine the whole of the overhead 
wires every fortnight. The recommendation was adopted. Ab a 
meeting of the Corporation Works Committee held on the 19ih 
inst. a recommendation of the Tramways Sub-Committee was 
adopted to request tho town clerk to inserb in the proposed Bill 
powers for extending the present tramways in Prince's avenue 
along Queen’s-road and Newland-avenue to Cottingham road. Ib 
was also resolved to insert powers to run the tramweys from 
Whitefriarsgate Bridge, down the new street, and along Lowgate 
to the pier. The electrical engineer submitted a report as to 
what steps he would recommend should be taken to remedy 
any existing defects in the tramways equipment. With regard 
to the wear and tear on the car equipments (all types) 
he considered that it was necessary to provide for the com 
plete overhauling of the cars one by one, and for that ib would 
be necessary to ret on an additional fitter and two labourers who 
would work on that alone. With regard to the breakages of the 
overhead lines, which he admitted had become much more frequent 
of late, he said that many of the breakages had been due to faulty 
workmanship, and had been repaired by the contractors ab their 
own expense. Other cases were due to careleesness on the parb of 
the Corporation employés, and still more were due to fair wear 
and tear. The two first causes were now giving riee to fewer 
breakagee, and would probably soon cease, but the wear and 
tear of the line was, of course, steadily incressing. It should 
be remembered, in comparing the 
towns, that, owing to the quick service over short lines, the car 
miles run on any one piece of line were very heavy indeed, and 
the wear and tear was correspondingly great. During last year, 
with seven miles of track in use, the car miles ran were approxi- 
mately 15,100 per week, or each fixture on the overhead line had 
2,157 trolleys running over ib every week. The only way to avoid 
accidents from wear and tear, therefore, was to adopt a rigid 
system of inspection of the lines, every enger and fitting bein 
gone over ab least once a fortnight. easrs. Siemens Bros. an 
Co. had been doing that on their own behalf to a certain 
extent, but the electrical engineer considered ib was now time 
that the Corporation undertook the work, and he suggested 
the omp gr: of a competent linesman and labourer to 
maintain the trolley wires and mains, and that arrangemente 
should be made to hire a horee and driver to teke the tower wagon 
over the lines every Sunday morning. He did not consider that 
the Hull system could be called seriously defective, and the number 
of accidents from defects on the electrical equipment were certainly 
nob more in proportion to the car miles run in Hull than in other 
towns. He had, therefore, rather suggested the means of avoidin 
accidents in the future than the remedying of defects. Wit 
regard to Messrs, Siemens’s controllers and trolley heads, the firm 
had submitted new designs, which they undertook to fit on all 
their 15 cars. The report and the recommendations contained 
therein were adopted. 


PROVISIONAL PATENTS, 1900. 


OCTOBER 16, 
18298. Improvements in electric couplings. Charles Bell 
Walker, 2, Ormonde-terrace, Regent’s Park, London. 

18337. Improvements in electrical fuses or cut-outs, and 
indicating carriers for same, William Henry Wood, 
32, Warwick-road, Birmingham. 

Improvement in telegraphic codes, Adolphus Wash- 
ington Greely, 19, Holborn-viadact, London. 

Switeh apparatus for electrically-propelled vehicles. 
Victor Isidore Feeny, 60, Queen  Victoria-street, 
London. (Allgemeine Electricitüts-Gesellschafo, Germany.) 
Complete specification.) 

Improvements im and in apparatus for taping 
insulated eenductors. George Edward HeylDia, 6, 
Lord-streeb, Liverpool. 

An operating device for tho regulating mechanism of 
the electric ignition of oxplosion motors. Louis 
Schreiner and Gratien Elie Nicolas Michaux, 18, 
Buckingham-street, Strand, London. 

Improvements in or relating to trolley poles for 
electric tractiem and power purposes. Robert Price 
Strachan, 70, Chancery-lane, London. 


18340. 


18347. 


18357. 


18372. 


18376. 


ull system with other |. 


18397. 


18434. 


18451. 


18471. 


18497 


18198. 


18529, 


18534 


18557. 


18613. 


18614. 


18615. 


18616, 


18617. 


18618, 


18643. 


18645. 


18619. 


19056, 


18658. 


13661. 


18681 


18706. 


18707, 


18718, 


18729. 


18741. 
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OCTOBER 16, 

Improvements in the oleotrolytio decompositien ef 
metallo salts and in the apparatus empleyed 
therefor. James Dick Gilmour, 116, St. Vincent.street, 
Glasgow. 

Improvements in or relating to tho feeding mechanism 
of aro lamps. Charles Oliver, Birkbeck Bank-chambers, 
Southampton-buildings, Chancery-lane, London. 

Cireuit controller for electric street railway cars and 
other uses. William Andrew McCallum, 322, High 
Holborn, London. (Complete specification.) 

Improvements in electric arc lamps. William Edward 
Pogsley, Henry Mitchell Descher, ‘Violette Lucilda 
Douglas, and William John Robinson, 18, Buckingham- 
street, Strand. London. (Complete specification.) 

OcroBER 17. 

Improvements in coin-freed apparatus chiefly for 
telephone iastraments. John Davis Miller, 62, St. 
Vincent-sbreet, Glasgow. 

Improvements in automatic guards or protecters for 
electric or other tramway cars William Dowar, 41, 
Reform- street, Dundee. 

Improved electric heat generator, Louis Schramm, 
Heim-Ruh, Anerly-road, Westcliffe-on. Sea. 

Improvements re.ating to eleotricaliy-oporated olochs. 
Hjalmar Emanuel Andersson, 46, Ssathampton-buildings, 
Chancery lane, London. (Complete s tion.) 

OCTOBER 18, 

Improvements in and connected with lightning 
arresters and high-voltage guards or heating coills 
for telephonic purposes. Hermann Oppenheimer, 55, 
Redcross-street, Barbican, London. 

Improvements in rectifiers for periodic olectric 
currents The British Thomson-Houston Company, 
Limited, 83, Cannon-street, London. (Alexander D. 
Lunt, United States.) (Complete specification.) 

Improvements in end play devices for rotary electri: al 
machines. The Breitith Thomeon-Houston Company, 
Limited, 83, Cannon-street, London. (Henry Geisenhoner, 
United States.) (Complete specification. ) 

Improvements in electromagnetic blow-outs or fuse 
boxes. The British Thomson -Houston Company, Limited, 
85, Cannon-street, London. (Edward M. Hewlett, United 
States.) (Complete specification.) 

Improvements in electric oontrellers. The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (Frank E. Case, United States.) (Comple:e 
specification. ) 

Improvements in high-potential electric cironit breakers, 
The British Thomson-Houston Company, Limited, 83, 
Cannoa-street, London. (Edward M. Hewlett, United. 
States.) (Complete specification.) 

Improvements in electrical indicating and measuring 
instrumonts. The British Thomeon- Houston Company, 
Limited, 83, Cannon.street, London. (Lewis T. Robinson, 
United States.) (Complete specification ) 

Improvements iu low-pressure incandescence lighting. 
Paul Greyson de Schodt, 322, High Holborn, London. 

Improvements in electric farnaces. Arthur Parker, 6, 
Bank-street, Manchester. 

Improvements in or connectod with apparatus for 
making tubes of lead or the like, and for sheathing 
electric cables with lead or the like. Henry Edmunds, 
47, Lincoln’s-inn-fields, London. 

Improvements in commutator brash-holders, Harry 
Bishop, 53, Chancery-lane, London. 

A new or improved system of and apparatus for 
secret electric transmission. Pierre de Chimkévitch, 
18, Buckingham-street, Strand, London. 

OCTOBER 19, 

Imprevements in wireless telegraphy. Sidney George 
Brown, 9, Patney hill, Patney, London. 

Improvements in electric fire-alarms. Henry Simpson 
and Robert Tomlinson, 34, Castle street, Liverpool. 

Improvements relatiog to electrically heated laundry 
irons and like appliances. Julius Hayem, 45, South- 
ampton-buildings, Chancery-lane, London. 

Improvements relating to micro-telephonic apparatus. 
Henry Harris Lake, 45, Southampton-buildings, Chancery- 
lane, London. (The Telephon-Fabrik Actiengellschafo, 
vorm. J. Berliner, Germany.) 

Improvements in magneto-electric ignition dsvicos. 
Willy Seck, 111, Hatton-garden, London. (Complete 
specification. ) 

Improvements in or connected with the generation of 
electricity. John George Lemon and George Pirie, 53, 
Chancery-lane, London. 

OcTOBER 20. 

Improvements in those systems of electric tramways 
and railways in which carrent is collected from two 
insulated conductors (positive and negative), such 
improvements being in cennection with crossings 
Glog turn-outs, John Johnston, 53, Bothwell-stzeet, 

ow. 
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34, Castle-streeb, Liverpool. 
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21655. Systems of controlling electric motors. British 
Thomeon-Houston Company, Limited. (Garfield.) 

91660. Electric circuit breakers. British Thomson-Houston 
Company, Limited. (Buck.) 
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NOTES. 


Camera OClub.—At an ordinary meeting of the 
Camera Olab to be held this evening, Mr. Jas. Cadett will 
read a paper on “ The Latest in X-Rays.” 


Smoking Concert.—A smoking concert in connection 
with the Faradian Club is, we learn, to take place on 
Friday evening, Nov. 9, at St. James's Restaurant. The 
Regent Saloon is to be used on the occasion, the concert 
commencing at 8 p.m. 


Institution of Electrical Engineers.— We are 
informed that the twelfth annual dioner of the Institution 
of Electrical Engineers will be held in the grand hall of the 
Hotel Cecil on Monday, Dec. 2. The Commander-in- 
Chief, Lord Wolseley, is, we understand, among the guests 
who have already accepted. 


Russian Telegraphs.—The postal telegraph system 
between Russia in Europe and Siberia have proved so 
deficient and unsatisfactory that steps have had to be taken 
with a view to the improvement of it. Thus the first 
telegraph wires were laid in July last, and skilled linesmen 
and telegraphists hurried to the spot. Great progress has, 
we learn, been made since July, and the way in which the 
operations are being conducted are being favourably com- 
mented upon in the quarters interested. 


Extra Current. — The following abstract, which 
appears in the Electrical World, is of a paper contributed 
by Mr. Johnson to Z'Eclairage Electrique on tbe subject of 
the extra current dae to breaking a circuit which contains 
an induction coil, a cell, an interrupter, and a condenser in 
shunt with the interrupter. He supposes that the discharge 
of the condenser is oscillating, and calculates the maximum 
potential difference between the plates of the condenser. 
The formula found shows that this maximum potential 
difference is the smaller, the greater the capacity of the 
condenser. The greater the capacity, the smaller is the 
liability to sparking when the circuit is broken; this ia in 
agreement with experiments. When a spark occurs, the 
phenomenon becomes very complicated. 


* The Street Railway Review.” — The Street Railway 
Review for Oct. 15 is a special number, which commemorates 
the holding of the nineteenth annual meeting of the 
American Street Railway Association and the fourth con- 
vention of the Street Railway Accountants’ Association of 
America, In this number a history of the rise of Kansas 
City, in which the convention was held, is given, after 
which comes a history of the street railway system of 
Kansas City. With respect to this latter article, a large 
number of illustrations are given showing the track in 
course of construction, views in the power stations, cars 


car-aheds, etc. Information is also given in this number 


concerning the Kansas electric light undertaking, and 
also of the various loca] mon connected with the con- 
vention. 


Electricity on tho Congo.—W hat promises to be 
the first electricity station in the Congo district is, we learn, 
soon to be started at the Roman Catholic Mission of 
Luluabourg, which is situated on the River Lubia, a 
tributary of the Kaosas River, which is itself a tributary of 
the Congo. The head of the mission, Father Gambier, who 
has for several years been in Luluabourg, is now proceeding 
there again, taking with him a dynamo, turbine, lamps, 
cables, wires, etc. He proposes to obtain the necessary 
power from a waterfall, the fall being some 28lt. high. The 
dynamo willlight 150 lamps, and it is proposed to instal 
100 incandescent lamps and three arc lamps. The dynamo 
was manufactured by a firm in Charleroi, and the turbine 
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is of French construction. We hope, however, to hear 
further of this pioneering effort in the Belgian Congo 
district, and trust that when fitted the installation will 
work successfully. 


Institution of Electrical Engineers (Glasgow 
Section) —The opening meeting of the Glasgow section 


of the Institution of Electrical Engineers is, as we 


announced in our last issue, to take place on Nov. 14. 
On that occasion a paper on “Electrical Supply” is to 
be read by Mr. W. A. Chamen, the Corporation electrical 
engineer of Glasgow, and a paper written by such an 
authority should be well worth hearing and considering, 
We are glad to learn that sufficient papers have been 
promised already for this section to provide important and 
interesting discussions for the whole of the session. Mr. 
E. G. Tidd, the hon, secretary, also announces that any 
member wishing to take part in any discussion can, a short 
time previously, obtain advance copies of the papers by 
applying to him at 25, Gordon-street, Glasgow. 


American Electrical Exports.—The Treasury 
Department, in recently issued returns, gives some figures 
relating to the exports of electrical machinery and apparatus 
from the United States during the first eight months of the 
present year. For this period the exports cf electrical 
machinery reached the sum of about £718,000, as against 
a value of £305,600 for the corresponding period of last 
year. The value of the exports of instruments and apparatus 
for scientific purposes, including telegraph, telephone, and 
other electrical apparatus, increased from £722,000 during 
the eight months of 1899 to £834,000 for the corresponding 
period of 1900. In speaking of these figures, the Western 
Electrician warns electrical manufacturers against over- 
production, and thinks that foreign markets should be 
assiduously cultivated in order to provide an outlet for 
the large amount of electrical machinery, etc , manufactured 
in America, 


Liverpool Tramways. — A serious breakdown 
occurred on Monday last on the Liverpool electric tram- 
way system, when the cars running in some of the most 
important atreets in Liverpool had to stop running. The 
accident which caused the suspension of service was the 
breaking of a span wire on the Pierhead route. The span 
which collapsed was fixed to the Pierhead buildings, and 
the result of it breaking was that two trolley lines fell, 
thus completely blocking the whole system, but fortunately 
no injury was occasioned either to individuals or to the 
cars. One explanation which is given as to the cause of. 
tbe occurrence was that a trolley on one of the cars came 
off the wire and struck the span, but this the conductor 
concerned deniee, he stating that the breaking of the span 
threw his trolley off the wire. Mr, Bellamy's staff were 
kept hard at work trying to replace the wires, and about 
an hour after the accident, which happened at a quarter 
past three, managed to restart the service. 


Electrical Treatment of Rheumatism (?)—Sir Jas. 
Grant, M.D., of Ottawa, has, says the Electrical World, for 
some time been making experiments as to the treatment 
of human ailments by means of electricity. Thus for many 
years he has been in the habit of treating cases of supposed 
muscular rheumatism by the insertion of small steel 
needles, the number varying according to the area 
affected. The needles remain stuck in the muscles for 
one or two minutes, and the previous hard, tense condition, 
approximating one of tetany, relaxes, and the patient is 
able at once to use the muscles. Experiments point to an 
abnormal storage of electricity in the tissues. It may be 
stored as a result of sudden draughts and cold. When 
the inserted steel needles are touched, the electrical 
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accumulation is discharged, passing through the body of 
the operator without any serious result. There is almost 
immediate relief in lambago from this acu-puncture. While 
the treatment may give relief, we are not believers in 
Sir J. Grant’s explanation that it is due to electrical 
phenomena. 

Novel Drying Lines.—Mr. G. A. Wiese,. who has 
recently returned from China, to which country he went to 
instal the electric light in the city of Canton, gives in 
Electricity of New York some of his experiences with the 
inhabitants of the Flowery Land. Thus he states that in 
many places the streets of Canton were too narrow for 
poles. For this reason he had to get permission of the 
authorities to cut holes in the walls of the buildings, and 
into these holes modern cross-arms were inserted. After 
the cross-arms had been placed and the wires strung a tour 
of inspection was made, and the inspectors were astonished 
to find that the wires were loaded with laundry work that 
had been hung out to dry. A current of 1,000 volts was 
running through the wires at the time, bat luckily no one 
had been killed. When the Chinese were warned of their 
danger they only laughed, and said that the electricity 
dried their clothes much quicker than the sun, so they 
refused to move their wash. Mr. Wiese finally had to 
report the matter to the authorities, who detailed a guard 
of 40 soldiers to go with him and put an end to the clothes- 
drying. 

Platinum-Silicilaum Resistances.—A short article 
in the Elektrotechnische Zeitschrift by Mr. Victor Rodt describes 
some experiments conducted with a view to ascertaining 
the chemical resisting qualities of platinum-silicium resist- 
ances. Resistances consisting of a thin film of the alloy 
fused on to porcelain rods have been recently introduced 
by a German firm, we are told. The rods have a length of 
2 83in. to 4:75in., and a diameter of about O ain. Although 
originally intended for use in connection with electrical 
heating apparatus, it is concluded by the writer that these 
resistances are also eminently adapted for work where 
chemical action has to be guarded against. However, the 
suitability of the resistances for making accurate measure- 
ments has not yet been determined, nor do the methods 
hitherto employed of connecting the platinum-eilicium with 
the conductor exclude the possibility of slight fluctuations 
of the current density. On the other hand, the resistance 
offered against overloading, not to mention chemical and 
thermal influences, confers upon this form of resistance 
such advantages for certain classes of work that its use 
deserves consideration. 


The CableGhip Orisaba.“ — We noted recently 
that the Pacific Coast Steamship Company's vessel 
“ Orizaba was wrecked on Rock Point Reef, St. Michael's 
Island, on Sept. 20, while engaged in laying a cable across 
the Behring Sea. At the time it was thought that the 
vessel could be saved, but it is now reported that she is 
& total loss. The captain lays all the blame upon the 
United States Hydrographic Bureau, stating that the wreck 
was due to three large uncharted rocks in a place in which 
the charts showed 36ft. of water. On finding it impossible 
to get the ship off the rocks, efforts were directed to getting 
out the cable, and this was accomplished on Sept. 23, the 
cable being quite uninjured. Mr. G. F. Porter, who was 
with the expedition and in charge of the kerite cable, 
hoped to have laid the entire cable by the middle of 
October and before the Sound freezes.. The undertaking 
is attended with great danger on account of the swiftness 
with which the ice moves, great bergs appearing without 
warning in such numbers as to make it impossible for a 
ship so trapped to escape, and once caught in the floes or 
heavy drift ice the unfortunate vessel, if not crushed like 


an eggshell, would be compelled to remain a prisoner all 
winter. It may be possible to run only the shorter cable, 
but it was thought at the cable office that Mr. Porter would 
probably succeed in laying both lines. 


A Distortionless Commutator. —The General Elec- 
tric Company of America has taken out 9 patent for a 
commutator which will be free from distortion under 
centrifugal and other strains, thus tending to keep the . 
bars of the commutator in perfect alignment during 
the entire service of the machine. The device consists 
in locking the several bars of the commutator together, 
so that no one of them can-slip with relation to the 
others, by means of a key passing through the several 
bars, but insulated therefrom. The key is formed 
sectional, each segment supporting and locking a number 
of contiguous commutator segments, A keyway is pre- 
ferably provided at or near the middle of the length of the 
bar, so.as to bind the latter down against the supporting 
drum for the commutator. bars. In. assembling the eom- 
mutator, the keys, with their segments, are set successively 
in place and fastened by bolts on the inside of the 
cylindrical support. The keya are carefully insulated 
from the commutator segments by a lining of mica on 
the inner walls of the keyway. The last segment inserted 
after the balance of the commutator has been assembled, 
may be insulated by strips of mica or similar material 
fastened over the end walls of the key segment, and its 
commutator segments and the combined parts slipped into 
place and bolted fast, after the fashion of the balance of 
the segments. 


Gonnecting Alternators in Parallel.—Mr. Perot 
recently read hefore the French Academie des Sciences a 
paper concerning the connecting of alternators in parallel. . 
The paper is abstracted: in the Electrical World digest as 
follows: The author first considers two alternators con- 
nected in parallel which have E.M.F.s with identical 
fundamental waves and identical higher harmonics, the 
only difference being that the wave of one alternator has 
a special higher harmonic which is missed in the wave of 
the other alternator; he calculates the current which is 
due to this special higher harmonic, and the E.M.F. at the 
terminals of the two alternators. This is. proportional to 
the ratio of self-induction of the alternator, which has not 
that special higher harmonics and the sum of the self- 
inductions of both alternators. He then deduces the 
results for more than two alternators in parallel. He con- 
siders an alternator, the wave of which has higher 
harmonics, and supplies current to a synchronous motor o£ 
small power and of small self induction compared with that 
of the alternator; the motor may be supposed to be: 
normally excited and unloaded; it behaves like a machine 
with a sine wave coupled to the alternator, so that the 
formula mentioned above can be applied; it follows that 
the E.M.F. at the terminals of the alternator, due to the 
higher harmonies of tho alternator, is decreased in the ratio 
of the self-induction of the motor to the sum of the self- 
inductions of motor and alternator, which ratio was sup- 
posed to be very small, in other words, the E.M.F. at the 
terminals of the alternator becomes nearly a pure sine 
wave. 

St. Pancras Vestry.—We have received from Mr. 
C. H. T. Barrett, the clerk to the St. Pancras Vestry, an 
interesting retrospect of the work done by the Vestry of 
St. Pancras by its predecessors for the period extending 
from 1718 to the present year. The retrospect in question 
was prepared by Mr. E, A. Brown, of the Burials Depart- 
ment of the Vestry, from the information in the books 
and records in the Vestry's strong-room. To any one 
interested in the various methods of local government 


THE ELECTRICAL ENGINEER, NOVEMBER 2, 1900, 


which have been tried during the past two centuries in 
London areas, this retrospect will be most valuable. We 
gather that the open vestries, which were established in 
the early part of the eighteenth century, used to hold their 
meetings in alehouses, and condacted their business more 
in the interests of the large landowners than of the 
ordinary inhabitants. The open vestry was followed 
by what was known as the select vestry, which was a 
self-electing body, and hence could in no way claim to 
represent the various pcople whose interest it ought to havo 
served. The Select Vestry of St. Pancras held its first 
meeting in June, 1819, and it was not until 1832 that the 
ratepayers had any part in electing their representatives. 
It was in 1853 that the present Vestry commenced to meet, 
and it has a long list of improvements to its: credit. The 
author, however, expresses the opinion that the Vestry 
meets too often and talks too much, and that personalities 
are introduced more than need be. With this conclusion 
most people will agree, and we trust that the reduction of 


will tend towards more businesslike procedure. 
Institution of Janior Engineers.—The annual 


general meeting of this institution was held on Saturday 
retiring 


last at the Westminster Palace Hotel, the 
chairman (Mr. Basil H. Joy) prosiding. There was a 
large attendance of the members. After the usual 


business, the council’s report on the work of the past 


year was presented and adopted. It stated the net 
increase in membership had been 30, the membership 
roll now numbering nearly 600. M. Gustave Canet, of 
Paris, and Prof. W. E. Dalby, of London, had been elected 
honorary members. The institution premium for the beat 
paper read by members during the session had been 
awarded to Mr. E. W. Porter, A. MI. C. E., for bis paper 
on A Comparison of Railway Bridge Structures of 
Moderate Dimensions, and of Methods of Determining 
their Working Loads.” Seven meetings had been held 
and eleven visits paid to works, apart from the visits 
arranged in connection with the summer meeting at 
Newcastle-upon-Tyne and Sunderland. Reference was 
also made to the fifteenth anniversary dinner and to the 
conversazione. The institution had been represented at 
the receptions given last June by the Socié é des Ingenieurs 
Civils de France in connection with the Paris Exhibition. 
The scrutineers reported the election of the following 
officers and members of council: chairman, Mr. Percival 
Marshall ; vice.chairman, Mr. Ernest King ; hon. librarian, 
Mr. Lewis Ragg; hon. auditors, Messrs. Adam Hunter 
and A. W. Marshall; and secretary, Mr. W. T. Dunn. 
The members of council were Messrs. Louis F. Awde, W. 
Rushworth Beckton, H. Norman Gray, and W. G. Wern- 
ham. A vote of thanks was accorded the retiring officers 
and council, and was acknowledged by Mr. Joy, who 
inducted his successor into the chair. 


A New Battery Switch.—Some of our German con- 


temporaries describe a new type of accamulator switch 


which is designed to avoid the necessity of employing a 
booster to furnish the extra voltage for charging when the 
charging dynamo is required to provide current at tho 
normal voltage for other purposes at the same time. The 
new switch effects this end by enabling two-thirds of 
the total number of cells contained in the battery to be 
always charged together. It is pointed out that for a 
battery having & capacity of 100 amperes at 110 volts 
terminal pressure, 60 elements are necessary. The mean 
charging pressure required per element is 2:4 volts. When 
charging the battery in parallel halves, there are 30 
elements in each half, for the charging of which 
2°4 x 30=72 volta mean charging pressure is necessary. 


615 


But since the line pressure is 110 volte, 110— 72 = 38 
volte, with a current of 100 amperes per half—that is 
to say, a total of 2x 100 x 38=7,600 watts, or about 


11:7 h. p. must be choked back by means of resistances. : 


The driving engine is called upon to furnish about 34 h.p. 
for the charging process alone. 
charge two-thirds of the total number of celle—that is to 
say, 40 elements, which require 40x 28:4 — 96 volts—there 
wil be only 110— 96-14 volts to choke by means of 
resistances, wbich with 100 amperes represents about 
22 h.p, while the driving engine is called upon for 
only 17 h.p. Extensive application of this method 
of charging has 
‘absence cf a switch which would enable the individual 
‘thirds of the battery to be switched together as desired 
without the possibility of error. 
‘claimed to have been satisfactorily overcome by the new 
switch introduced by the well-known Berlin company 
associated with Dr. Paul Meyer. 

the number of representatives on tho new borough councils | 


If, on the other hand, we 


been prevented hitherto by the 


Bat this difficulty is 


Wind Power.—The utilisation of wind power for the 


generation of electricity continues to receive attention in 
Germany, and we learn from the Elektrotechnische Zeitschrift 


that Mr. Gustave Couz, of the Gustave Couz Elektricitäts 


Gesellschaft, in Hamburg, has been experimenting in this 
direction with promising results. 
erected at the works of the company in question, which has 
a diameter of 40ft. and an effective sail surface of 1,070 square 


A wind motor has been 


feet. The motor works at the rate of about 11 revolu- 
tions per minute, which speed is regulated by the automatic 


modification of the direction of the sails to the wind. With 
this motor an output of 1 h p. to 30 h. p. and more may be 


obtained, according to the force of the wind, which power 


is transmitted to a 30-h. p. shuot-wound iron-clad dynamo, 
‘designed to give 120 amperes at 160 volts terminal pressure 


when running at 700 revolutions per minute. The current 
generated by this machine is conducted to a switchboard 


‘and thence to a battery of accumulators having a capacity 


of 66,000 watt-hours, or may be delivered to electro- 
motors. So soon as the wind has attained a velocity 
of 8ft. per second, the dynamo may be brought up to 
its full terminal pressure. With an Increasing wind force 
the charging of the battery may be commenced. Auto- 
matic cut-outs for the dynamo were proved unnecessary 
with the arrangement adopted. The electromagnets of 
the dynamo are permanently excited by the battery, the 
+ pole being connected with the battery, while the - pole 
ig connected to the charging switch. By this arrangement 
automatic regulation of the dynamo voltage is secured, 
An automatic battery-discharging switch serves to maintain 
the line tension of 110 volts constant, both daring the 
charging process and when discharging. Small motors are 
connected up to the lighting circuits, but larger ones are 
supplied by separate circuits branched off from the 
terminals of the generator. 


Electricity on the Metropolitan aud District 
Railways.—The announcement that the two companies 
controlling the most of the underground lines in London 
have invited tenders for the complete conversion of these 
lines to electric working is good, and also the statement 
that the offers from the selected firme must be in by 
Dec. 1. As is known, there are absolutely no engineering 
difficulties of any moment to be overcome in the conversion 
of these lines, and we do not doubt that any one of those 
firms selected will be able to carry out the change in 
such a way as to give an enormous saving of the running 
expenses. There would also be an increase in the traffic 
returns owing to the higher speed and greater convenience 
and comfort, which would be most acceptable to the com- 
panies. Behind all this, however, there is the unpleasant 
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fact that the board of directors must have additional 
capital, and that this new capital can hardly be provided 
unless reasonable returns on it can be guaranteed. For 
instance, one company has not paid any dividends on its 
ordinary stock for years, and the stock in question stands 
at a very low figure in consequence. It is not, therefore, 
to be expected that the new capital to be found will rank 
with this old stock. . We have heard rumours that the 
difficulty is to be got over by leasing the undertaking to a 
new company, which would provide the cost of conversion. 
According to the Daily Mail, Mr. Alexander Siemens offered 
the companies terms somwhat similar to these 10 years 
sgo. In his offer, however, the company would not 
have gained much beyond the increase in the traffic 
returns, as the running charges calculated out per 
train mile were to have been paid to the electrical 
contractors providing the electrical equipment. In other 
words, the cost per train mile would have been the same, but 
the revenue would have increased. More definite news as to 
the proposals of the contractors will be awaited with 
interest, and we trust that there will not be any great delay 
in deciding on the acceptance of the tenders to be sub- 
mitted in December. We note by the way that Mr. T. 
Parker, of Wolverhampton, has been added to the list of 
consulting engineers advising on the question of the con- 
version. 


German Enterprise.—Through their London house— 
i.e., the Electrical Company, Limited—we have received 
from tho Allgemeine Elektricitá's-G'oaellschaft, of Berlin, 
two interesting pamphlets. Oae of these describes in 
Gorman the firm's exhibits at the Paris Exhibition, and, 
besides some instructive matter relating to the Nernst 
lamp and other special attractions to be found in the 
A. E. G. pavilion, contains some beau'ifully-executed illus- 
trations. We have already on previous occasions remarked 
upon the bigh artistic merit characterising the catalogues 
issued by this enterprising firm; the samples now under notice 
certainly betray no retrogression in this respect. In fact, we 
again have to acknowledge super-excellence of design and 
execation. But as the exhibits of the company at Paris 
have been fully dealt with in our columns, we will pass on 
t) the second catalogue, which contains many excellent 
illustrations of the firm’s works and productions, not to 
montion some interesting data relative to the continued 
growth of their immense business. Incidentally we learn 
that the capital invested in the parent and affiliated com- 
panies“ amounts to the enormous sum of £15,000,000. 
The share capital fully paid up in the parent com- 
pinay is now £3,000,000. From 1890 to 1894 the 
share capital stood at a round million, but has since 
undergene a rapid increase, notwithstanding which the 
dividend-earning capacity of the concern has been more 
than maintained, a steady 15 per cent. per annum having 
been paid since 1896. Upwards of 14,000 workpeople are 
employed at the company’s Berlin works, which cover an 
area of 57 acres. For the year 18989 the output in 
dynamos and motors from these works totalled 12,000, 
representing an aggregate capacity of 163,000,000 watts. 
The separate system of driving by means of three- 
phase motors is in vogue at the works. The various 
departments, each huge in itself, are illustrated in the 
catalogue. In the incandescent lamp department a yearly 
output of 10,000,000 lamps has been reached, which is 
equal, we are told, to one-half the annual consumption in 
all Europe. The productions of the works may be said to 
include practically every article required in the electrical 
industry, but it is quite beyond the scope of a note, 60 give 
data relative to all, so we must refer the reader to the 
pamphlet iteelf for further information. 


The Hunting in Rotary Converters. —Mr. C. P. 
Steinmetz continues bis interesting articles in the Electrical 
Review of New York on The Systems and Apparatus for 
Light and Power Distribution." Amongst the points taken 
up in the last article which we have read in the series 1s 
that of the hunting which occurs in the rotary converters 
for changing alternating current into direct current. Mr. 
Steinmetz points out that to understand the phenomenon 
of hunting it is well to take the simplest case, of a 
generator of absolutely steady and constant E.M F. feeding 
a converter or synchronous motor over a circuit of certain 
resistance and self-induction or reactance, with a constant 
load on the converter. The usual theory of the text-books 
then shows that the counter E. M. F. of the converter adjusts’ 
itself to a definite phase relation with regard to the gene- 
rator E M.F., depending upon the load and the excitation. 
Closer investigation shows, however, that the phase of the 
counter E M.F. of the converter, and thus its speed, and 
in consequence thereof the current, can pulsate around a 
mean position, and the power supplied by the generator 
pulsates correspondingly with a period depending upon the 
E.M.F.’s, the impedance, the momentum of the moving 
masses, and several other constants, but usually of a 
magnitude of somewhere near one cycle per second. 
During the time of acceleration the generator supplies an 
excess of power, which is stored by the moving masses and 
returned during retardation, where the generator supplies 
less power than the load on the converter represents. This 
period is entirely definite and independent of wave shape or 
engine pulsation, although the latter may startthe oscillation. 
He continues by stating that several of the constants upon 
which hunting depends are beyond the control of the designer 
of electrical machinery, and consequently it is well to prevent 
hunting by using damping devices to prevent the surgings 
which occur. The oscillation of the armature reactions 
which cause a considerable amount of the hunting can best 
be prevented by using low-resistance closed circuits of 
copper in and around the field poles. Another point taken 
up in this article is the fact that in the design of engines 
for driving alternate-current machinery for the trans- 
mission of energy, the uniformity of speed is not so 
important as even turning moment. In fact, in order to 
get the load properly distributed between a number of 
steam-driven sete, an appreciable fall of speed between no 
load and full load is advantageous. It is most essential, 
however, that there should be no hunting from the 
governors, and Mr. Steinmetz points out that a heavy 
fly wheel does not prevent hunting, but rather takes the 
opposite direction, and tends to increase it. 


The Commercial Value of Electromobiles.—In 
articles contributed by Mr. R. A Fliess to the Electrical World, 
the author deals with the electric automobile when used for 
commercial purposes, and gives a number of tests which he 
has carried out both in good and bad weather. From the 
fair-weather tests on lovel asphalte, he concludes that an 
ordinary light delivery wagon fitted with friction-reducing 
devices requires about 90 watt-hours per ton-mile, 
Without such friction-reducing mechanism 95 watt-hours 
per ton-mile were needed. The vehicles required about 
the same watt-hours per ton-mile whether loaded or 
empty. Tests made with pneumatic tyres and solid tyres 
showed that vehicles fitted with pneumatic tyres indicated a 
slightly increased rate of power consumption over those 
fitted with solid tyres. When travelling over a macadam 
road surface, the rate of power consumption was nearly 
116 watt-hours per ton-mile. Tests were also made with a 
light electrical postal wagon undpr. very adverse weather 
conditions. In this case testa were made just after a very 
severe snowstorm, the snow in some places being Ain. or 
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bin. deep, and the roads rather badly paved with macadam. 
Under circumstances described as the worst such a vehicle 
would be likely to encounter, the vehicle required only an 
average rate of consumption per ton-mile of 114 watt- 
hours, the average watt-hours per car mile being 193. 
The total distance covered was 15:4 miles, this taking 
1 hour 27 minutes, the average speed being 8} miles per 


hour. The open-circuit voltage at the end of the journey 
had dropped from 96 to 89 volte, and the running voltage. 


from 91 to 86] volts. In conclusion, the. autbor 
gives a table which is a résumé of 12 separate tests with 


four different vehicles. In this case the watt-hours per: 
ton-mile vary from 68°79 to 89°42, the average being: 
about 80. The average speeds of the vehicles varied from 


9°68 to 11:31 miles per hour. He concludes that from 


these tests it would seem as though electric vehicles 
designed for use in light delivery service can be expected 
to cover at least 22 miles on one charge of battery at an 
average speed while in motion of at least 8:5 miles per 
hour under ordinary service conditions when carrying the 


average load required of vehicles in this class of service. 


This they can be expected to do with an average rate of 


power consumption seldom exceeding 115 watt-hours per 


ton-mile, and with an average battery efficlency not often 
less than 70 per cent. if the running voltage is not often: 
allowed to drop bolow 1:75 volta per cell on a trip—this 


when the vehicle is equipped with solid rubber tyres. 


Under adverso conditions, however, the range of such 
electric vehicles would seem to be not more than about 11 


miles for one charge. 


High-Voltage Cables.— An article in Cassier’s Magazine 
for November, by Mr. Wm. Mavor, jun., on High Tension 
Electric Cables as used in the United States,” is somewhat 
disappointing from a technical point of view to the reader. 
This is so 


who knows anything of cable manufacture. 
because the author, instead of assuming a certain amount 


of knowledge on the part of his readers, gives a vast 
amount of well-known information which crowds out the 
expert description of the high-tension cables which we 
should like to have seen. We gather, however, from the 


article that both indiarubber and paper are used by 
cable manufacturers in the States. The use of indiarubber 
has practically ceased in this country for cables under our 


streets, and it is doubtful if ever any large contracts will 
The 
next point we notice is that for distribution work the 


again be given in England for rubber-covered cables. 


Americans favour three-core cables. Each of the three cores 
is independently insulated with either paper or indiarubber, 
and when laid up together the space between tho three 
insulated cores is filled up with jate to form a circular section. 
In a number of cases an insulating jacket of indiarubber 
or paper is then put round the. cable, after which comes 
the lead covering. As an example, the author gives the 
following pa-ticulars of a cable which is to be used in New 


York with 6,600 volts. The cross-section of each of the. 


three condactors was half asquare inch. The conductors are 
formed of 37 wires stranded together, and the thicknoss of 
the indiarubber insulation round each of the coils is zin. 
The insulation put round the cable outsido of the three 
cores is also of the same thickness and material, so that 
there is always ,',in. of indiarubber between any pair of 
the cores or between any core and the lead. Wo are sar- 
prised to find, however, that the lead covering of the 
cable is only jin. thick, which, with a total diameter 
of 2 56in., seems to us to be too thin. A glance at a 
section of the cablo also shows what an advantage would 
be gained by using segment-ahaped cores, as is done by 
one of our prominent English manufacturers for such work. 
The. author also gives some particulars of a cable to be used 


for 25,000 volts. Here again indiarubber is used, but 
the thickness is increased from in. to zin. Although 
the author states in the heading of his article that he will 
deal with the testing of these high-voltage cables, there is 
very little information given as to the way in which this 
testing is carried out. It is, of course, simple to say that 
on a 10,000-volt cable an alternating pressure of 15,000 volts 
is applied for one hour, but, as is well known, the details of 
how the voltage is turned on have a very great deal to do 
with the actual stresses set up in insulation. For instance, 
when 15,000 volts is switched on to a cable, it frequently 
occurs that an are will start on a spark-gap which will not 
discharge under 30,000 volts. 


The Manchester Electricity Supply.— We have 
had brought to our notice some criticisms by Mr. S. Norbury 
Williams, one of the elected auditors of the city of Man- 
chester, on the working of the Manchester Electricity 
Committee. These criticisms were published in last week’s 
issue of the Manchester City News, and we regret to find 
that they are largely aimed against the chairman of the 
committee, Mr. Lloyd Higginbottom. We do not propose 
here to deal with Mr. Norbury Williams's personal 
remarks, but there is one point which makes one gravoly 
doubt his capabilities to hold the office of auditor in such 
an important city as Manchester. This is contained in the 
twenty -· first clause of the so-called remarkable disclosures, and 
reads as follow: Electricity sold under cost price.’ You 
will perhaps be surprised to hear that the Electricity Com- 
mittee is at present selling electricity to users of motors 
at Jess than half the price which you have paid to 
make it. This may seem astounding. It is time you 
looked into it carefully. Examine the figures. The 
cost of production and management, including interest 
and sinking fund, is 2:87d. per unit. We sell it to the 
motor people at 1:26d.—that is, 14d. In other words, 
we sell £100 worth of electricity for £43. This works 
unjustly in many ways. Take one. I know a man who 
is giving up his gas-engine. Why ! He says they make 
him pay full price for the gas he uses, a price which the 
Corporation make a profit out of. Bat he finds he can get 
electricity for his motor at less than half its cost price, and 
he takes out of the citizens’ pockets the other half. He 
says the gas-engine makers must look after themselves; 
he prefers a motor which will run largely at your 
expense. The figures are striking. In the last financial 
year, we supplied to consumers, at the 65d. rate, 
1,993,000 unite, which brought us an income of 
£41,500; whereas, to the motor users at the 11d. rate, 
we supplied 479,000 units and received only £2,500. 
One result of this low price is that the demand for motors 
is constantly increasing. Another singular feature of the 
matter is this, that when I refer to the book in which are 
entered the applications for electric power for these motors 
I find, under the heading 'Fitter's Name, that the name 
of the firm of Higginbottom and Mannock stands opposite 
23 motors. This does not include the cases in which this 
firm is the sub-contractor.” This criticism shows that Mr, 
Williams has no idea that the cost of electricity supplied to 
motors may be less than that supplied to electric lamps. 
That this is so is well known to all electrical engineer, as 
the cost of supply to any particular class of consumer is 
largely influenced by the number of hours during which that 
consumer takes bis electrical energy. So much has been 
written on this subject that we need hardly go into figures 
sgain, but we must strongly dissent from Mr. Wilson's 
criticisms of the action of the Manchester Electricity Com- 
mittee on this head. It would be well if he had taken the 
trouble to enquire from Mr. Wordingham as to this point 
before making such unwarrantable charges as he has dune, 
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BURY ST. EDMUNDS ELECTRICITY WORKS. 


The history of the town of 
Bury St. Edmunds goes back as 
far as that of any place in 
England. Thus, according to 
Camden, in the time. of the 
Romans the name of this place 
was Villa Faustini, which in 
Saxon times was changed to 
Bederick-gueord, or  Bederick's 
Court. 
the introduction of Christianity, 
King Sigebert built a religious 
house here; but when King 


Nec 


and translated here, and a large church built in honour of 
him, it began to be called St. Edmundsbury—and, for 


À 


In the early days of 


Edmund was killed by the Danes 


that when he was killed by the invaders of England, his 
head was cut off by them, and that his people only succeeded 
in finding the head again through the assistance of a wolf. 

The position of Bury St. Edmunds leaves nothing to 
be desired. As Leland says: A city more neatly seated, 
the sun never saw, it hangs so curiously upon a gentle 
descent, with a little river upon the east side; nor a 
monastery more great and stately, whether one consider 
the endowments, largeness, or unparalleled magnificence. 
One might even think the monastery itself were a city, 
so many gates has it (some whereof are of brass), s0 
many towers, and a church than which nothing can be 
more magnificent; as appendages to which there are three 
more, of admirable beauty and workmanship, in the same 
churchyard.” 

At the present time the population of Bury St. Edmunds 
is about 18,000. The business of the town is almost entirely 
connected with the agricultural interests of the district in 
which it stands, together with certain brewing establish- 


THE MAYOR OF BURY ST. EDMUNDS 
MR. T. SHILLITOER, 


shortness, Bury. Canute built the church anew, enriched it, 
brought in the monks and their abbot, whence it became an 
established monastery. The history of the monastery till the 
dissolution is the history of the town. As one would 


MR. CHARLES OLIVER, CILVMIRMAN OF ELECTRIC 
FIGH LING COMMIPPERE. 


accordingly expect, there are numberless relics of this old 
monastery, illustrations of some of which we give herewith. 
The history and legends connected with the founding of 
this monastery, and with St. Edmund himself, are numerous 
and of great interest to the antiquarian. The story goes 
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MR. FRANCIS HASTINGS MEDHURST, THE CONSULTING 
ELECTRICAL ENGINEER. 


ments and one large agricultural engineering works in the 
town, where about 400 hands are employed. In consequence 
of the great age of the various buildings, the jerry wireman 
will not find things so easy as he would like in the town ; 


MR. A. II. ROE, BOROUGH ELECTRICAL 
ENGINEER. 


thus, we are informed that it is no unusual thing to find 
that the floor of the room has been raised by additional oak 
floors, and the unhappy contractor often finds that three 
thicknesses of solid oak floorboards, not to mention joists, 
intervene_between the floor of one room and the ceiling of 
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the other. Although the population has not been greatly 
on the increase during recent years, the town is a prosperous 
one, and is, we believe, noted for the healthiness of the 
inhabitants. This healthiness also, as is not unusual.in small 
towns, is evidenced by a combative nature, in consequence of 
which the electric lighting has been seriously delayed, The 
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but a brief reference to one of the most curious reasons for 
the delay will be of interest. In years past the gas company 
at Bury St. Edmunds were not in the prosperous condition 
which they enjoy at the present time, and the question even 
arose as to whether they might not suspend operations, and 
by so doing put the public streets in darkness. In order 


[HE NORMAN TOWER. 


Council, however, are to be congratulated on the sound 
policy adopted, by which they are now in possession of an 
electric lighting undertaking which bids fair to be not only 
a boon to the town, but also a good financial success, It 
it noteworthy that the surrounding towns of Cambridge, 
Newmarket, and Norwich have allowed their electric lighting 
arrangements to get into the hands of companies. 
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that this should not be the case, the Corporation were advised 
to advance to the gas company £2,000 free of interest on 
the consideration that the then existing gas lamps were 
always lighted by the gas company at cost price. The other 
curious provision in connection with this loan was that it 
could only be returned on the joint consent of both the gas 
company and the Corporation. We believe that the wording 
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THE YBBEY GALL, 


The supporters of the municipal electric lighting, amongst 


whom the present chairman of the Electric Lighting Com- 


mittee, Councillor C. Oliver, is one of the foremost, have- 


had a very hard fight in order to carry their views as to 
the best course to be adopted in the town. Now that they 
have been successful it is not well to rake up old sores, 


of the agreement also was rather vague and indeterminate, 
so that the exact meaning of the term “ existing gas lamps ” 
even could not be absolutely fixed. It seems, however, to 
have been assumed that if the Corporation put down an 
electric lighting plant and lit the streets themselves, the gas 
company would have to return the loan, as the gas lamps in 
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question would not be used. Apart from this, there were | (mayor), Councillor E. E. Hunter, Councillor W. D. Paine. 
many townsmen who used the whole weight of their influence | Of these gentlemen,: Mr. Charles Oliver, the chairman, has 
against the municipal electric lighting scheme. The outcome | occupied that position for two years, and much of the success 
of the whole matter was that Mr. F. Hastings Medhurst had | of the undertaking is due to his exertions. He was the 
his report adopted, and on the enquiry by the Local Govern- | first to introduce electricity into the town, having put down 
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Fic. 1.—Section of the Electricity Works Buildings. 


ment Board succeeded in getting his scheme carried through | a gas-driven plant in 1895 at his business premises. The 
with the exception of that portion which dealt with the | Corporation is fortunate in obtaining the services of a chair- 
street lighting. Seeing that Mr. Medhurst first reported in | man for the Electric Light Committee who has made a 
the beginning of the year 1896, and that the station has | special study of electrical matters The Mayor, who for the 
only been supplying for six or eight weeks, it will be seen ! year just ending is Mr. T. Shillitoe, was elected a member 
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16. 2.— Front Elevation. 


that the obstructionists have been successful in retarding | of the Council in 1892, taking the seat rendered vacant by 
very considerably the introduction of the electric light to | the death of his father, who represented the same ward for 
Bury St. Edmunds. Still, all is well that ends well, and we | several years. The Mayor by business, trading under the 
are sure that the townspeople will find that even if they are | title of Messrs. Shillitoe and Son, is & contractor, and has 
gas shareholders, their interests have been well served in the ' carried out many very important public and other works, 
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Fic. 3.—Side Elevation. 


success of the efforts of the Electric Lighting Committee and | amongst which are the first block of the new Admiralty 
their consulting electrical engineer. Offices, the National Portrait Gallery, the new head offices of 

The present composition of the Electric Lighting Com- | the Metropolitan Asylums Board, the Grand Hotel at Clacton, 
mittee is as follows: Councillor C. Oliver (chairman), | and is still engaged on the Westminster Cathedral and the 
Alderman E. W. Lake, Councillor John G. Oliver, Councillor | West Ham Infirmary. With all this work he has not 
J. Gough, Councillor W. Jaggard, Councillor T. Shillitoe ' missed a meeting of the Council, and has attended most of 
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the various committee meetings, and his practical common 
sense has been of great value to the Electric Lighting Com- 
mittee in carrying out their work. 

When it was decided to erect the works, the question of 
the most suitable site was naturally one of the first con- 


mile. Ample room is available for extensions, and temporary 
onds have been left on both the boiler-house and engine-room. 
for this purpose. 

The close proximity of the waterworks to the electricity 
works is of advantage, and it goes without saying that the 
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Fic. 4.—View of the Boiler Fronts and Feed Heater. 


siderations to which Mr. Medhurst had to give his attention. , Corporation are using the electric light at the present time in 


After considering the relative advantages of land to be had 
in various parts of the town, it was decided that it would be 
best to establish the works on a large piece of Corporation 
land at the back of the markets. A portion of this land was 


their other departments on the same site. It is also likely 
that in the near future the pumps in connection with the 
waterworks will be partly driven by electric motors, so that it 
will not be necessary to keep two sets of boilers under steam 


* 


FIG. 5. The Boiler Tops, showing arrangement of Steam Pipes and Platforms. 


already occupied by the buildings of the Corporation water- 


works department, and the electricity station has been 
erected next to these. The site is very central, and con- 
sequently the length of feeders is very small, the only 
drawback to the site being that all coal has to be carted 


from the railway station, a distance of three-quarters of a 


in the daytime. The buildings which are now erected on 
this site were designed by Mr. Medhurst, and are shown. 
in section in Fig. 1, while Figs. 2 and 3 give elevations and 
sections of the same, from which some idea of the type of 
building can be obtained. The engineer's office, test room, 
and accumulator room are placed on the first floor, and in 
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The actual cross-section of the coal bunker is 8ft. Gin. high 
by 10ft. wide. Another advantage of sinking the boilers is 
that the platform over the same is at exactly the same level 
as the floor of the engine-room. This platform can be seen 
in Fig. 5, which was taken from a doorway just above the 


this way the ground space covered has been saved. The 
engine and boiler house are provided with temporary ends 
for ease in extension, and we think from the load already 
obtained in Bury St. Edmunds that it will be necessary in 
the near future, probably next year, to extend the building 


in order to provide room for more machinery. 


THE STEAM-RAISING PLANT, 


The most striking feature about the arrangement of these 
buildings, and one which cannot be too highly recommended, 


feed heater. The open door seen at the end of the platform 


leads direct into the engine- room. It will be seen from 
these illustrations that all the valves in the steam-pipe range 
are accessible from this platform, and that they can be 
quickly got at by the engine attendant in case of need. The 
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Fic. 6.—Plan of Works. 


is the arrangement of the boilers. It will be seen from the 
drawing that a large excavation was made to receive these 
boilers, so that they are at a much lower level than the 
engine-house. The advantages are twofold. Perhaps the 
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iron stairs seen just over the feed heater lead down to the 

firing floor. 
There are at present two boilers fixed, each 28ft. long 

by 7ft. in diameter. These are supplied by Mesars. Davy 


Fic, 7.—Sectional Elevation through the Works. 


greatest is that the coal which is brought in carts to the 
station can be thrown directly down into the bunkers 
situated at the back of the firing floor. These bunkers hold 


& very considerable quantity of coal, which is readily. 


accessible to the firemen, and there is no question of raising 
coal until it is actually to be thrown into the furnace by 
the firemen. In Fig. 4 a view is given of the firing floor, 
the bunker doors being at the extreme right hand of the 
picture, while the feed-water heater is seen directly in front. 


Bros., of Sheffield, and are designed to work at a boiler 
pressure of 150lb. per square inch. They have each two 
flues 2ft. 9in. in diameter. The whole of the material 
used in the construction of these boilers is Siemens-Martin’s 
steel. The boiler mountings supplied can be seen in Fig. 5, 
from which it will be gathered that there are the usual 
number. They are practically all of Hopkinson's make. The 
position of these boilers in the main building can be seen 
from Figs. 6, 7, and 8. Fig. 6 gives a plan ef the whole 
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works, Fig. 7 is an elevation which shows a section through 


the station, and Fig. 8 is a front elevation and section in 
order to show the boiler fronts and the economiser. This 


The steam and exhaust pipes were all supplied. by Messrs. 
J. Fowler and Co., of Leeds, who are to be congratulated on 
the high character of the work carried out. The branches 
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Fic. 8. —Boilers and Economiser. 


economiser is of the Green type, and contains 96 tubes. "The to each boiler from each steam-pipe, as well as the steam- 
heating surface is about 720 square feet. The construction | pipes themselves, are 6in. diameter. The connections from 
of the economiser is specially adapted for working at high | the engines to the main steam-pipe are 3in. diameter. The 
exhaust is of cast iron, 12in. in diameter, having an auto- 
matic relief valve to atmosphere, with a branch to the 


Fic. 10.— The Feed Pumps. 


| heater. This heater, which is of the Boby type, is well seen 

et | ari in Fig. 4, but is shown more in detail in Fig. 9. The name 
mr M CERE of the apparatus is the Chevalet heater detartariser. This 
pressures. The economiser is fitted with internal lids on consists of a series of trays placed one above the other, 
the top boxes, and also with patent access pipes at the bottom | through which the water trickles. The outlet from one tray 
to facilitate the cleaning out. to another is by means of a tube covered over by a 
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movable cap of larger diameter. The water-level thus gives 
a slight seal. i 
admitted into the lower tray and mixes with the water as it 
ascends through these various tubes and under the edges of 
the inverted caps, In this way the water is heated up to 
the boiling point, and the hard matter which would have 
been deposited in the boilers is thrown down in the trays. 


— — 


Fic. 


Owing to it not being subjected to any high temperature, 
as is the case when the heat passes through it in a boiler 
to get to the water, this deposit is not difficult to remove 
from the heater, as it is quite soft. The heater in question 
is capable of delivering 540 gallons of water per hour heated 
up to boiling point. The feed pumps are in duplicate, as 
can be seen in Fig. 10. The one consists of an electrically- 


ma T 
li 


Fic, 12. — The Belliss-Fowler Steam Dynamo. 


driven feed pump, the motor of which also drives the 
scrapers of the economiser. This electrical feed pump is 
able to deliver 1,000 gallons of water per hour against 
the boiler pressure. The duplex steam-pump, also seen in 
the illustration, is able to deliver 2,500 gallons per hour. 
The whole of the steam pipes, the exhaust pipe in the 
engine-room, feed pipes, the boilers and boiler fronts, have 
been most carefully covered with non-conducting material 
to prevent loss of heat, the covering used being of the 


The exhaust steam from the engines is 


magnesia type. It was found that until the boiler fronts 
were covered the temperature of the stokehole was excessive, 
owing to there being no through draught. 


THE ENGINE-RooM. 


The engine-room is 25ft. broad by 35ft. long, and, as we 
mentioned above, we think that the length will have to be 


11.—View in the Engine- Room at Bury St. Edmunds. 


extended in the near future. The whole of the plant con- 
tained in this engine-room was supplied and erected by 
Messrs. J. Fowler and Co., of Leeds. As will be seen from 
the plan, and also from the photograph, Fig. 11, the switch- 
boards occupy one end of this engine-room. The balancing 
and boosting dynamos are placed near the window at the left 
hand in the illustration, while the two steam dynamos are 


on the right-hand side. These machines are each of 60 kw. 
capacity. The engines were made by Messrs. Belliss and 
Morcom, and are of the usual high-speed type manufactured 
by that firm. One of these engines is shown in end and side 
elevation in Figs. 12 and 13.. ‘The dynamos coupled to these 
engines were made by Messrs. J. Fowler and Co., and are 
each capable of giving 130 amperes at 460 volts. The 
normal speed of the sets is 500 revolutions per minute, 
They can provide an emergency load of 66 kw. for two con-. 
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secutive hours with 10 per cent. extra steam pressure. The 
balancing and boosting dynamos are, as is usually the case, 
connected on a continuous shaft, the two balancing machines 
for the three-wire network being in the middle and one 
booster at each end. Each of these boosters is capable of 
giving 100 volts when taking the charging current of the 


a photograph taken behind the switchboard. Mr. A. H. 
Roe, the resident engineer, has arranged his mains at the 
back of the switchboard in a very neat way in order that 
there may be a free floor space. With this end the floor is 
made hollow and bridged over with York stones, which 
can be easily lifted by means of handles. These handles 


Fic. 14.—View of the Two Steam Dynamos. 


battery. .A good view of the two steam dynamos is shown 

in Fig 14. | 
. ‘THE SWITCHBOARD. 

The switchboard is of the plug type, and is of larger and 

handsomer design than is usual for a station of this size. It 
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are of the usual T section, and are arranged to slip back 
into a recess in the stone when they are not being used. 
It will be seen from the last illustration that certain of 
the regulating switches are not mounted on the board itself, 
but on the wall at the back. In this case the spindle of 
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Fic. 1§.—Diagram of Switchboard Connections. 


consists of three panels, the centre one containing the 
regulators, instruments, and switches for the balancers, 
boosters, and battery, the other two arranged as positive and 
negative, containing the feeder and dynamo bars, instru- 
ments, and switches. There is also a switchboard on the 
left-hand side of the main board, which-deals with the 
station circuits and with the supply of other departments 
on the same site. The diagram of connections used with 


the switchboard is shown in Fig. 15, while Fig. 16 is from | 


the switch handle is carried right to this back wall, as can 
be seen in the photograph. 


ACCUMULATORS, 


The accumulators are placed, as mentioned: above, on the 
first floor, in a room 32ft. long by 92ft. broad. The cells 
were supplied by the Electrical Power Storage Company, and 
959 have been fixed. They are placed in double three-tier 
stands, the stands being of cast iron, with wooden hearers 
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for the cells. The guaranteed discharge rate of the the middle, and the former a sectional area of 1 for the 
battery is 500 ampere-hours when discharging over 10 hours. | euters and 05 for the middle. From the feeding points 
three-core "/,, pilot cables are led back to the station. The 
Mains. distributors laid up to the present time have a total length 
The contract for the mains was placed with Messrs, | of about 5,000 yards, and the sectional area of these cables 
Callender and Co., who have laid everywhere triple con- | is 125 for the outers and 06 for the middle conductor. 


o Feeoer BOXES 
„K ARC LAMPS 
-e- CONNECTING BOXES 


Frc, 17.—Map of Mains at Bury St. Edmunds, 


centric armoured cable, placed direct in the ground. Fig. 17 | Fourteen feeder and disconnecting boxes are placed in con- 
shows a plan of these mains; the circles in this illustration | venient positions, and three fuse boxes have also been put 
denoting feeder boxes, while the stars are the arc lamps in with a view that in the event of a breakdown on the 
which are about to be erected as the first instalment. These 
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Fic. 16. — Back of the Switchboard, showing" Moveable Flagstones. Fic. 18. — Main-Laying near the Old Tower. 


will be run eight in series off the two outside wires. Up to | mains only one-third of the town would be affected. As 
the present three feeders have been laid, with a collective | before mentioned, a very comprehensive scheme was pre- 
léngth of about 3,000 yards. These feed into the network | pared for removing the whole of the gas lamps used for 
at Brentgovel street, Angel-hill, and Westgate-street, the two | lighting the streets and substituting arc lighting, but this was 
latter having a sectional area of 2 for the outers and 1 for cut out of the scheme by the Local Government Board owing 
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to the very strong opposition offered to the whole scheme at 
the enquiry, the Local Government Board deciding that the 
private lighting should be undertaken first. Fig. 18 shows 
& view of these mains being laid. a 
SUPPLY. | 
Owing to the delay on the part of the contractors 
supplying the battery, the Corporation have been enabled 
to give only a temporary supply (commenced on the 28th of 
August) up to the present time. This has so far given 
excellent results. Now that the battery is completed, a 
continuous supply will soon be available. The total number 
of lights connected up to the present are equivalent to 
1,950 8-c.p. lamps, and upwards to the equivalent of another 


1,000 8-c.p. lamps will soon be added. The applications for 
a supply still come in very steadily, and there is little 


doubt that the financial position of the undertaking will soon 
reach a satisfactory state. The gas supply is in the hands of 
& local company, and as the price charged is 4s. per 1,000 
cubic feet, the new illuminant at a charge of 6d. per unit 
competes on most favourable terms. Owing to the opposi- 
tion when the scheme was mooted, none of the streets are 
lighted electrically. The Local Government Board, have, 
however, recently sanctioned the use of £800 for this purpose. 
Eight 10-ampere arcs are to be placed in the centre of the 
town, and 20 incandescent pillars in Risbygate and St. 
Andrew’s streets. The total capital outlay up to the present 
is £15,000, and comes within the original estimate. 


WoRKMEN's COTTAGES. 


At the present time workmen’s cottages are almost unob- 
tainable in the town, and with a view to overcome this 
difficulty, Mr. Roe advised the Council to build two cottages 
next to the works. This idea is now being carried out, 
and the cottages will be occupied by two of the staff at 
the works. This arrangement offers many advantages, as 
not only do the occupants of the cottages obtain comfortable 
quarters in the most healthy part of the town, but the 
electricity department have the advantage of having some 
of the staff always on the spot—a great consideration where 
the staff is necessarily small and the buildings have to be 
left unattended for a considerable length of time. 


THe ENGINEERS. 

As mentioned above, Mr. F. Hastings Medhurst has 
designed and superintended the carrying out of the whole 
of the work from the buildings to the mains, and the 
town is to be congratulated on the result. The contractors 
have also done their best, and have loyally stood by their 
contract pledges, Mr. Bennett has acted as clerk of works 
for Mr. Medhurst. The principal contractors, Messrs. Fowler 
and Co., of Leeds, have been represented on the spot by 
Messrs. Anson and Moore, while Mr. S. B. Collard superin- 
tended the main laying for Messrs. Callender and Co. When 
the work was nearing completion, applications were invited 
for the post of assistant engineer. Out of a large number 
of applicants the committee selected Mr. Arthur. H. Roe, and 
they are to be commended for their choice, as he has already 
done much to increase the popularity of the electric light 
in Bury St Edmunds. His past experience, extending over 
11 years, is as follows: After serving an apprenticeship 
in London, Mr. Roe entered the service of the P. and 
O. Steam Navigation Company as a sea-going electrical 
engineer, and in this way visited India, China, and 
Japan. He finally had charge of the electrical equipment 
of the hospital ship Coromandel,“ when that vessel took 
out Prince Henry of Battenberg on his ill fated expedition 
to Ashanti. Mr. Roe then transferred his services to the 
Bradford Corporation, and during the three years he 
remained the electric lighting undertaking made great head- 
way, the system of supply being changed over to the three- 
wire, a new generating station erected and equipped, electric 
traction introduced, and many improvements effected. At 
the time of his resignation he occupied the post of chief 
assistant electrical engineer. He was appointed to his 
present post in January of this year. 

In conclusion, we have to thank Mr. Medhurst for the 
drawings from which our illustrations are prepared, and both 
him and Mr. Roe for their kindness in placing all available 
information at our disposal. The portraits reproduced were 
taken by Mr. J. Palmer Clarke, of Bury St. Edmunds. 


627 . 


THE ELECTRICAL ENGINEERS (n. E) VOLUNTEERS. 


We have received from the officer commanding the 
Electrical Engineers (R E.) Volunteers extracts from a 
letter sent by Captain Lloyd, RE, who commands the 
section of the corps which is now in South Africa, to 
Major Orompton. From this we gather that Captain Lloyd 
himself has been appointed deputy-assistant adjatant- 
general for transport, in addition to his duties with the 
Electrical Engineers. There is also good evidence in theletter 
that the corps has not been kept idle, but is being used in 
many ways in which the ordinary soldier could not be. Thus 
Sergeant Phillips, Corporal Hossack, Quartermaster-Sergeant 
Wordmore, R G. A., and three civilian engine-drivers have 
lately been employed in bringing up from Koomati Poort 
some of the rolling-stock, of which a large quantity was 
taken at that place. The lighting apparatus which was 
taken out has also been well used. Captain Leaf with a 
detachment, including Sergeant Graham, Corporal Sellon, 
and Lance-Corporals Peart and Levin, has also gone 
to Koomati Poort with No. 2 engine and search- 
light apparatus in order to enable nightwork to he 
carried on and to bring up captured rolling-stock. 
Other members of the corps have been employed bringing 
captured dynamos, engines, and boilers from Waterval. 
Apart from these special duties, Sergeant Phillips, 
Corporals Hossack and Hodgson, and Sapper Young have 
been regularly employed on traction wor In connection 
with eight civilian drivers belonging to tbe Steam Trans- 
port. Corporal Sellon, who has been ill in hospital, has, 
we are glad to state, regained his health, and is now at 
work in Pretoria. Mr. D. F. Colson, who was amongst 
the prisoners captured and liberated some time since, and 
who was connected with the gas and electric lighting under- 
taking at Leicester, had blood-poisoning and was invalided 
home. He is now coming home on the '*Nubia," which 
will probably reach England early this month. We are 
sorry that such an unfortunate incident should have 


stopped the good work which Mr. Colson appears to 
have done in South Africa, and we trust that it will not 


be long before he throws off all traces of his recent illness. 
It is interesting to note that Captain Lloyd states that tho 
probable date of the departure of the E E R. E V. from 
South Africa is Nov. 4. Although, of course, no such | 
reception as was given to the C. I. V. could bs given to 
their electrical comrades, we are quite sure that on their 
arrival in England the members of the electrical profession 
will extend to them the heartiest welcome in their power. 


——RRRRÉ——— 


MANCHESTER ELECTRICITY COMMITTEE. 


The Manohester Corporation is now considering a series of 
allegations brought against the Electricity Committee, and 
especially against its chairman, by Mr. S. Norbury Williams, 
one of the elective auditors of the city. These charges appeared 
in the last week's issue of the Manchester City News for last 
Saturday. They were replied to by Alderman Lloyd Higgin- 
bottom at the Council meeting on Wednesday, and a ‘small 
committee has been appointed to consider the charges as far as 
they affected Alderman Higginbottom. This committee is to 
report to a special meeting on Monday next. This prémpt- 
ness is due to the fact that Alderman Higginbottom is thé Lord 
Mayor-Elect of the city of Manchester. EE j 

Mr. Norbury Williams's address is somewhat condensed by 
us owing to its great length, and to the fact that certain clauses: 
affecting the committee as à whole will come up for discussion 
by the Council at & later date than others. The address is: 
addressed to the ratepayers, and the paragraphs are numbered 
consecutively. Mr. Williams begins thus: ee 


1. Fur the eighth time you have elected me to the office of 
elective auditor for this city, and I beg sincerely to thank you 
for the confidence you have uninterruptedly reposed in me in 
these past years. The office is perhaps one of the most respon- 
sible, as it is one of the most trying, which devolves upon any 
man whom you send to represent you in the town hall. This 
city, which we all love, and for whose good name and pure 
government we are all so solicitous, now embraces a population 
of about 550,000 persons, and the turnover in the city treasurer's 
office during the past year amounted to nearly £8,000,000 
sterling. The city is a little kingdom in itself, and one feels it 
a great honour to represent, in any capacity, so great and so 
progressive a community. — 
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2. When I took office I signed, in the presence of the Lord 
Mayor, the following declaration: I, having been elected 
elective auditor for the city of Manchester, hereby declare that 
I take the said office upon myself, and will duly and faithfully 
fulfil the duties thereof, according to the best of my judgment 
and ability.” These words have had a great meaning for me, 
for it is often a most unpleasant and disagreeable task to have 
to speak out plainly on matters which affect the city's interests, 
and which sometimes affect also individual members of the City 
Council. I feel it my bounden duty to report to you now—to 
you who find all the money whieh keeps the municipal machine 
going—upon a matter which concerns one of the committees of 
the Council, and particularly one of the members of that oom- 
mittee. The news that I had this intention got wind in the 
town hall, and you would be surprised, if I felt in a position to 
give the details, at the number and the influence of the members 
of your Council who have approached me or sent messages to 
me, with a view to induee me to keep silence, and to abandon 
my intention of informing you of the facts which I am about to 
lay before you for your information and for your immediate 
consideration and prompt action. 

3. It is astonishing how the members of your Council cling 
Ern for mutual defence, and what great efforts they make 
to keep from the ratepayers anything which tends to show any 
weakness or wastefuluess in their administration. I have been 
asked to consider our good name," don't make us a laughing 
stock again," don't help outsiders to charge us with corrup- 
tion,” and so on, ad nauseam. But the eons I have quoted 
in paragraph 2, that I will fulfil my duties ‘‘ according to the 
best of my judgment and ability,” are ever ringing in my ears, 
and I must and will be mindful of them, be the consequences 
what they may. The citizens have an absolute right to know 
all that goes on in the town hall; they have a right to follow 
the expenditure of the vast sums received and expended by 
the Council, even to the last single shilling. And I will never 
be a to hushing-up or concealment, whatever may be the 
influences brought into play with a view to secure secrecy. No 
member of the Council should assent to any act of e 
tlon or to one penny of expenditure upon which the full light 
of day could not be at once admitted. 

4. The section of the Council to which I desire to draw your 
attention at this moment Is the Electricity Committee. This 
body consists at present of 17 members. Alderman Lloyd 
Higginbottom is its chairman, and Councillor Bowes its deputy- 
chairman. Its other members are the Lord Mayor (ex-officio), 
Messrs. Bax, Gibson, Griffin, Mainwaring, Arrandale, Batty, 
Bishop, Boyle, Hesketh, Jennison, Lambert, Phythian, John R. 
Smith, and Matthew Wells. This body was constituted in 
November, 1897, and then became a separate committee. 
Previously to that date all operations concerning the supply 
of electricity to the citizens were carried out through the Gas 
Committee. Alderman Higginbottom became a member of the 
Council in 1890, and was at once elected a member of the Gas 
Committee. In November, 1894, he became its vice-chairman, 
and retained that offioe until 1897, when, as before stated, 
the Electricity Committee became a separate committee. Mr. 
Higginbottom still remains also & member of the Gas Committee. 

b. This clause deals with the great expenditure of money 
which the Electricity Committee have been responsible for, and 
which amounts to more than £756,000. It is alleged in this 
TU ME that great lengths of unremunerative cable have been 


6. This clause deals with the alleged bad management of the 
committee, which it admits is being looked into by a sub- 
committee, wbich the full committee has appointed recently. 
The report of this sub-committee is still to be considered by 
the Council. 

7. In this clause Mr. Williams alleges that a considerable 
amount of money, in amounts ranging from £124 up to £1,106, 
have been spent by the committee or by the engineer without 
asking for any competitive tenders. 

8. Then this sub-committee enquired what increases of 
wages or salaries had been made in the staff under the control 
of the electric. lighting stations during the 12 months ended 
June 30, 1900, showing the cases where these increases had 
been submitted to the committee; and this wonderful dis- 
oovery is now made that out of 57 men employed in various 
capacities at this station there have been 29 advances of sulary 
or w which have never been so much as mentioned to the 
committee, and of which the greater part of the members are 
in blank ignorance. Comment, again, is needless. 

9. We then come to the appointments and promotions mado 
in the electricity department during the 12 months named in 
previous paragraph, without the knowledge or consent of the 
committee. This remarkable list contains 19 names. These 
19 joule have all been added to the staff in a quiet 
unobtrusive way. Nobody knew anything about them, 
apparently. Not only have they been ‘‘taken on,” but in 
12 cases increases have been made in their salaries, and still 
the committee have not known a word about it all. These 
gentlemen include a draughtaman at £105 a year, and nearly 
all receive £100 a year or more. The thing reads almost like 


a novel One could not have thought such a state of things 
possible. One of the gentlemen in this list, a Mr. John 
Walton, appears later on in this addreas, and his name should 
be noted. 

10. In this clause it is stated that discounts have been lost 
by not promptly paying accounts, and one admitted instanoe is 
cited 


11. In the section certain extras to contracts are detailed, 
and the engineer has quoted to the effect that ‘‘a little more 
consideration might have prevented one or other of the extras." 

12. This clause deals with the ordering of goods without 
tenders being invited, and contains an extract from a report to 
the sub-committee from Mr. Alderman Higgenbottom, in which 
it is stated that Mr. Wordingham had carrying out all 
that was done under the old régime when the electrical 
undertaking was man by a sub-committee of the Gas Com- 
mittee. This Mr. Williams stigmatises as showing that the 
electricity business has been carried on in an abominably loose 
way from ita birth. 

13. In this clause reference is made to members of the Cor- 
poration being also shareholders in limited liability companies 
which have dealings with or supply goods to the Corporation. 
It seems that Mr. Norbury Williams made certain similar 
remarks to these concerning one of the aldermen of the Council 
in 1894, and that the alderman in question left the Council in 
consequenoe. ! 

14. (a) S. Z. de Ferranti, Limited.—This is a company 
which manufactures meters and generators. Your Corporation 
have done a large business with them and given them con- 
tinuous orders. Since May, 1893, we have paid them £27,225. 
Mr. S. Z. de Ferranti is also a director of the company 
marked (b). 

15. (b) The British Insulated Wire Company, Limited. —This 
company was registered in April, 1897. Its works are at 
Prescot, and it manufactures electric cables. Large quantities 
of its wires are being laid under our streets at this moment. 
Since January, 1896, the Electricity Committee, of which Mr. 
Higginbottom is chairman, has bought from this company, and 
paid for, cable to the extent of £44,957. I ask you now to note 
who are its directors. The chairman is Mr. W. Marriner Brigg, 
who is also a director of the company marked (c). Another 
director is Mr. James B. Atherton, a brother of Mr. Jacob 
Atherton, who is named twice below, and is director also of 
company (c). Another director is Mr. S. Z. de Ferranti, who 
is also on the Board of company (a). The solicitors to this com- 

ny are Messrs. F. J. Leslie and Co. Mr. F. J. Leslie 

imself is aleo a director of 5 (c). The London repre- 
sentative of this company is Mr. Jacob Atherton (brother of the 
director above named). Mr. Jacob is also a director of 
company (c). 

16. (c) The British Electric Works Company, Limited. —Now 
we come to the third of this singular chain of companies. Lou 
will be much interested in this company, because its chairman 
is Alderman Lloyd Higginbottom, who is also chairman of our 
Electricity Committee. It was registered in April, 1899, ite 
capital being £135,000 in £1 shares. Of these £50,000 are 

reference. The Directory of Directors for 1900 says : ** Mr. 

. Higginbottom, Hill Top, Cheadle Hulme, is a representative 
of the Manchester Corporation on the Board of the British 
Electric Works Company." But this is evidently a mistake, as 
your Corporation cannot be represented on the Board of a 

rivate company. And who are its directors? Mr. Lloyd 

igginbottom (chairman Manchester Electricity Committee), 
chairman Mr. ee ae e ee re eae 
company (b); Mr. W. M. ; chairman of company : 
Mr. T. Go ey; Mr. R. F. Hal ; Mr. F. J. Lealie, whose 
firm are the solicitors to the company (b). The company’s 
works are at Aston, Birmingham, but about four months ago it 
opened a branch in Manchester. And this is how the advent of 
the new company to Manchester was announced. The 
Electrical Review, in its issue of June 22, 1900, says: The 
British Electric Works Company, Limited, have opened a branch 
in Manchester for the supply of their electrical fittings. They 
have secured a very central position at 57, Piccadilly, and have 
engaged the services of Mr. y ohn Walton, who was for several 
years with the Manchester Corporation electricity supply as 
inspector of installations. Mr. Walton also had charge of all 
the testing of accessories submitted to the Manchester Cor- 
poration.” Now it is neccessary to enquire who is this Mr. 
Walton who has thus joined the Manchester branch of 
Alderman Higginbottom’s company. If you will kindly 
refer to paragraph No. 9, you will find the appoint- 
ments and promotions mado without the knowledge or 
consent of the Electricity Committee. One of the 
gentlemen in that list is the Mr. John Walton named above. 
Two advauces in his salary were made without anybody 
knowing, and then we find he has left us and gone to Mr. H.'s 
company. This transfer would not have been mentioned by 
me, nor would it have concerned you, except for the unfortu- 
nate fact that Alderman Higginbottom is chairman of both 
concerns. The representatives of three large electrical firms 
have seen me, and this is what they say: There is a general 
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feeling amongst all who are engaged in the electrical supply 
business that the advent of this new company will seriously 
affect the business of the other existing firms. This feeling is 
based on two facts: (1) the chairman of the company is Mr. 
Higginbottom ; (2) the new manager is the late assistant to the 
city electrical engineer here. We consider that free competition 
is not now possible." 

17. The allegation is that Mr. Walton, after his years of 
Corporation experience, and consequent knowledge of Corpo- 
ration requirements, will be able to sell to citizens the fittings 
made by Mr. Higginbottom’s company, and that it is but 
natural that Corporation officials should be ready to pass the 
fittings of a company of which their own master is chairman ! 
One gentleman who is in the business writes me thus: In 
view of the fact that the chairman of the Electricity Committee 
is the chairman also of this company, is it compatible with 
municipal probity that he should be interested in a commercial 
undertaking to which in his official capacity he is able to show 
favour, to the disadvantage of other business undertakings and 
of fair trading generally?” I think the citizens will have no 
difficulty in answering this gentleman’s very proper en 


18, Among the shareholders in this company I fin 
Ordinary. Preference. 
Lloyd Higginbottom ....... —— . 600 .... . 500 
W. M. Brigg ã 500 ......... 500 
George n (see below) ............ 50ũ0 50 
Jacob Atherton = — re 1,100 
a ener of Atherton family. 2,500 ......... ,900 
. MERO — 2 


19. I would not have entered at such length into the details 
of this company were it not that it has positively sent in a 
tender to the Electricity Committee, with a view to supply its 
fittings to the Corporation. This took place on Sept. 10 last. 
I have seen the tender. It is simply intolerable that Mr. 
Higginbottom (as the British Electric Works Company) should 
be applying to the same Mr. Higginbottom (as chairman of the 
Electricity Committee) for orders for his wares. Luckily for 
all concerned, the tender was refused. But it had no business 
to be sent. This sort of thing must be stamped out. I may 
say that one thing which greatly enrages competing electrical 
firms is that ** Mr. Higginbottom's fittings," as they are called, 
are publicly exhibited at our Dickinson-street station. 

25. West Gorton Foundry Company, Limited. Now we 
come to the fourth and last‘ link in the chain. This foundry 
company is, if I may so call it, a thoroughly family affair.” 
It is like the Alderman Hugo Shaw company already referred 
to. It was registered on Jan. 4 last, with a capital of £5,000; 
£1,800 are taken up. There are 14 shareholders, who include 
the following persons: 


Lloyd Higginbottom............... . é 22 . 118 shares. 
Thomas Mannock (his partner . . 118 „ 
Ed ward Broome (secretary of company) ............... = . 14 „ 
James B. Atherton (see company b) ................—..-. 250 „ 
Harriet C. Higginbottom (Mr. H.'s wife) ............... 40 „ 
George Makin (her father. . . . sso evs 4. 250 „, 
Thirza Hilditch (her sister). . 2 25 „ 
Richard Hilditch (Mrs. Hilditeh's husband) ............ 75 „ 
Wm. L. Chew (his partner) .......... 2. . 110 „, 


This company of Mr. Higginbottom’s has also, I greatly regret 
to say, been striving to do business with Mr. Higginbottom’s 
committee at the town hall. On Dec. 4 last they sent in a 
tender, which was declined. On May 7 they again tendered for 
materials, but were successful as to only a portion of their 
tender, and so declined to take up the remaining portion. For 
the third time, about Sept. 14 last, they again tendered, and 
were at last successful. The Corporation’s materials, value 
£24 odd, have been delivered to this company, and are found 
recorded in the Sundry Sale Book,” p. 183. The amount is 
at this moment still owing to the Corporation. I can explain 
in a word my view of the situation. It is, that this state of 
things is abominable, and the only ‘‘ way out” is that which 
Alderman Hugo Shaw adopted. 

21. You will perhaps be surprised to hear that the Electricity 
Committee is at present selling electricity to users of motors at 
less than half the prie which d iss have paid to make it. This 
may seem astounding. It is time you looked into it carefully. 
Examine the figures. The cost of produotion and management, 
including interest and sinking fund, is 2°87d. per unit. We 
sell it to the motor people at 1:25d.—tbat is 14d. In other 
words, we sell £100 worth of electricity for £43. This works 
unjustly in many ways. Take one. I know a man who is 
giving up his gas-engine. Why? He says they make him pay 

ull price for the gas he uses, à price which the Corporation 
make a profit out of. But he finds he can get eleotricity for 
his motor at less than half its cost price, and he takes out of 
the citizens’ kets the other half. He says the gas-engine 
makers must look after themselves ; he prefers a motor which 
will run largely at your expense. The figures ate striking. In 
the last financial year, we supplied to consumers, at the 5d 
rate, 1,993,000 unite, which brought us an ineome of £41,500 ; 
whereas, to the motor users at the ljd. rate, we supplied 
479,000 units and received only £2,500. One result of this low 
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prioe is that the demand for motors is constantly propre, 
Another singular feature of the matter is this, that when 
refer to the book in which are entered the applications for 
electric power for these motors, I find, under the h 

** Fitter's Name, that the name of the firm of Higginbottom 
and Mannock stands opposite 25 motors. This does not include 
the cases in which this firm is the sub-contractor. 

22. This clause begins as follows: Now I come to a matter 
which to me seems very serious. Perhaps more serious than 
any of the preceding cases. Alderman Higginbottom is a 
member of both the Gas and Electricity Committees. Both 
those committees use large and costly cranes in their works. 
Alderman Higginbottom's firm (Higginbottom and Mannock) 
make cranes. The following reads like a simple innocent trans- 
action: Minutes of the Gas Committee, March 19, 1897. — 
‘Resolved that the tenders of Messrs. F. Pearn and Oo., 
Limited, for the supply of two hydraulic oranes, one for each 
of the Gaythorn and Rochdale-road gasworks, for the sums of 
£164 and £190 respectively, be and are hereby aoocepted.'" 
Mr. Williams goes on to state that Frank Pearn and Co. do 
not make cranes, and alleges that they simply acted as agents 
for Higginbottom and Mannock. In support of this, he 

uotes a number of workmen's statements to the effect that 
they worked on. the Corporation works erecting the cranes 
while they received their weekly remuneration from Higgin- 
bottom and Mannóck. 

25. In this clause the same charge is brought respecting the 
cranes on the electricity works, which, it is stated, were 
practically supplied from Mr. Higginbottom's firm, but were 
invoiced through another firm. Here, again, it is stated that 
the ironwork and rails were actually fixed by Mr. Higgin- 
bottom’s men. This concludes the list of charges, and Mr. 
Norbury Williams ends up his case with the following words : 

24. ** No man can serve two masters. No man ought to be a 
penny the gainer through his membership of a representative 
and trading body like our City Council. I have laid before you 
this regrettable case, and it is for you, through your councillors, 
to decide what should be done. Is Mr. Higginbottom to 
become our Lord Mayor? Ought he, with.all this network of 


business connections with the Corporation, to remain a member 


of that body? You must make up your minds, and that 
quickly. In my judgment the good name of the city is at stake, 
and by the decision to be shortly arrived at the country will 
decide whether Manchester stands on the high plane which it 
has hitherto occupied, or has descended to the level of those 
municipalities where selfish ends, and not the commonweal, 
have been allowed to gain the upper hand. I have dis- 
passionately told you the facts so far as I know them. The 
serious responsibility of deciding what shall be done rests upon 


your shoulders.” 
(Continued on page 631.) 
— — — 


LIGHT RAILWAYS. 


The pro agreement with the North Metropolitan Tram- 
ways and Omnibus Company, Limited, for the construction by 
them of a light railway in the urban district of Cheshunt, has 
been approved by the County Council of Hertford. 

An adjourned enquiry was held on Friday with respect to the 

nosed light railway or tramway in the Rhondda Fawr, from 
Hu Square, near Llwynpia, to a point some distance beyond 

The Middlesex County Council have now finally approved an 
agreement between the North Metropolitan Tramway Oom- 
pany, the County Oouncil, and the Metropolitan Tramways 
and Omnibus Company in relation to the construction, 
working, and ultimate purchase of the light railways pro- 
jected or authorised under the county of Middlesex light 
railways joint order. The Council have decided to give 
notice of intention to promote a Bill in the next session 
to authorise them to purchase tramway undertakings in 
Middlesex. 

The Lowestoft Council have satisfactorily settled the basis of a 
new agreement in regard to the East Anglian light railway order 
with the National Electric Traction Company. 

At a recent conference of the Newry Urban District Council 
and the committee appointed by the Chamber of Commerce, 
the following resolution was arrived at: That this meeting 
respectfully recommend the Urban Council to sanction the 
purchase of the shares of the Newry Navigation Company at 
£20 per share, cash, for their entire interest in the property, 
including assets of every nature represented therein, with the 
object of forming & harbour trust, and to guarantee the capital 
necessary to purchase such shares, said guarantee to be on the 
town rates, this proposal to be contingent on the procuring from 
the Government a loan of £150,000 at 3 per cent. for the con- 
struction of the Newry, Keady, and Tynan Light Railway.” 

The Commissioners recently held an enquiry into the pro- 

extension of Swansea tramways, at the close of which 
they intimated that speeches would have to be heard in London. 
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MANCHESTER AND ITS ELECTIVE AUDITOR. 


We have before us, as published in the Manchester 
City News of Oct. 27, a long discursive address to 
the ratepayers of the city of Manchester by one of 


the elective auditors of the city, by name Mr. 


Norbury Williams. This gentleman poses as a most 


conscientious individual, and we accept him upon 


his own pedestal. He has, however, in a supremely 
irritating conscientious manner assumed what he— 
from the internal evidence of his own address— 
does not possess—namely, the ability to under- 
stand what he criticises and relentlessly con- 
demns. Conscientious critics of the calibre of 
Mr. Williams are usually young—though  pro- 
bably in the present case it is different. Here 


we have a knight-errant of the type of Don 


Quixote, the enemy against whom he filts being 
the Electricity Committee and all connected there- 


with. The address consists of twenty-four para- 


graphs. A good many sentences in some of them 
relate to the pains and penalties which ought to 
reward the wicked. Mr. Williams signed a declara- 
tion to fulfil the duties of his position according 
to the best of my judgment and ability,” as he 
says, and it is the awful responsibility weigh- 
ing upon him. under this signature that, in 
spite of pleadings and remonstrances, has com- 
pelled him to issue this address. We think 
that he has been most unfortunate in his choice 
of a time at which to issue his address, as it 
could obviously have been equally well written a 
month or so ago, when the chief person concerned in 
the charges was not the Lord Mayor-elect of the 
city of Manchester. We quite agree with Mr. 
Williams that it is his duty to expose any irregu- 
larities he finds in the working of the municipal 
departments, but he should be quite sure that he 
understands himself the grounds on which he 
brings any charge against a committee or its 
chairman. A more obvious case of an incompetent 
critic could not be found than paragraph 21 of 
the address in question. In this the Electricity 
Committee are accused of selling electrical energy 
under cost price to certain classes of consumers, 
We have now before us Mr. Higginbottom’s reply 
to this absurd charge, and learn from it that, as was 
to be expected, the motor load at Manchester is 
& remunerative one. Mr. Higginbottom adds 
that the price of electric energy for motors was 
only fixed at 1jd. per unit after having extensive 
reports on the subject from their engineer. These 
reports were open to Mr. Williams’s perusal, so 
that he need not have made this absurd charge, 
which displays both ignorance and carelessness, 
Coming now to the connection between the chairman 
of the Manchester Electricity Committee and two 
of the large manufacturing companies which have 
obtained contracts for the electricity department. 
In spite of Mr. Williams’s careful researches, he is 
only able to show the remote connection that certain 
directors of one company are co-directors with Mr. 
Higginbottom in an electrical undertaking which has 
never supplied the department with goods. In 
fact, a tender was once received from this third 
company, but its consideration was not allowed by 
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Mr. Higginbottom because he had a directorship 


on the firm. The most serious charge of all—in 
fact, we might say the only charge which needs 
consideration—was that of the cranes supplied to the 
gas and electricity works. It is admitted by Mr. 
Higginbottom that his firm were sub-contractors for 
certain parts. of these, and it remains for the com- 
mittee to look carefully into tnis question. It is to 
the interest of all that it should be most carefully 
enquired into, but up to the present we have heard 
of no evidence to the effect that the chief contractor 
who supplied these cranes received any preferential 
treatment from either of the committees. We 
are strong supporters of the purity of municipal 
life, but do not go to the absurd lengths which 
certain Radical organs do in this respect. If these 
papers had their way, it would seemingly be a 
dishonest act for any firm to use, say, a Nettlefold’s 
wood screw in the fulfilment of a Government 
contract so long as Mr. Joseph Chamberlain or any 
of his blood relations owned a single share in Nettle- 
fold’s Company. As regards the charges brought 
by Mr. Williams against the organisation of the 
electricity department, one of the chief is that the 
engineer has had complete control of his staff, and has 
engaged them, increased their wages, and, we presume, 
discharged them without always consulting his com- 
mittee. In other words, Mr. Wordingham has had 
autocratic control under the general supervision of 
his committee. If Mr. Williams had proved that 
the result was not satisfactory as far as the staff was 
concerned, or that Mr. Wordingham had allowed 


extras without due cause or corresponding value 


being received, he would have scored a point. The 
evidence the other way, as shown by the success of 
the undertaking, is so great that we are obliged to 
endorse the action of the committee in giving their 
engineer such a free hand. 


FORTHCOMING EVENTS. 


SATURDAY, Nov, 3. 


Institutiem of Junior Engineers. —At 3 p.m., vieit to the Mill. 
bank Station of the London Hydraulic Power Company, 
Millbank-street, Westminster. (Postponed from Oot. 27.) 

Dundee Isstitute of Architecture, Science, and Art.—At 
Dundee Technical Institute, opening meeting. Lecture to 
students’ section on Some By-Ways in Architecture, by 
Mr. G. 8. Aitken. | 

Monpay, Nov. 5. 

Society of Engineers. —At 7.30 p. m., at the Royal United Service 
Institution, Whitehall, ordinary meeting. Paper on Notes 
on English and French Compound Locomotives,” by Mr. C. 
Rous-Marten. 

Tuespay, Nov. 6. 

Institution of Civil Engineors.—At 8 p.m., opening meetin 
of the seesion. Presidential addrees by Mr, Jas. Manserg 
and distribation of awards. 

Institution of Engineers and Shipbuilders in Scotland. — 
Graduate section meeting. 


WEDNESDAY, Nov. 7. 
Society of Model Engineers (Liverpool Branch).— Ordinary 
' meeting, at Balfour Institute, Liverpool. 
TuHurspay, Nov. 8. 
Institution of Electrical Engineers. —At8 p.m., opening meotin 
of the season. Presidential address by Prof. J. Perry, an 
preeentetion of premiums for the session 1899-1900. 
i Fripay, Nov. 9. 
. Faradian Club.—Ab 8 p.m., at St, James’s Restaurant, club 
smoking concert. 
SATURDAY, Nov. 10. 
Glasgew and West of Seotland Technical College Scientific 
Society.— Ab 7.30 p. m., ab Glasgow, adjourned discussion of a 
paper on Slow-Speed Engine Design,’ by Mr. A. M. Downie, 


that committee, and also in oonneotion with numerous 


interest whatever in this company. 


MANCHESTER ELECTRICITY COMMITTEE. 
(Continued from page 629. ) UE MES 

Mr. Alderman HiceiNPorTOM's reply to Mr. capi 
Williams we have also had to condense in places. The speec 
in question was made before the Council on Wednesday ‘last. 
It began as follows: My Lord Mayor and Gentlemen, —I ask, 
as a matter of privilege, to be allowed to refer to certain 
allegations which appeared in the City News of last Saturday 
respecting the administration of the Electricity Committee, and 
allegations with referenoe to myself and my oonnection wa 
ublic 
companies which are supposed to be doing business with the 
electric department through my influence. I do not intend to 
make any observation upon the various items which y 
concern, the committee as & whole—namely, paragraphs 1 to 
13—but I shall be quite prepared to deal with these matters in 
case a discussion upon that report arises in the Ooundil. 
Nothing in that report, and nothing in the evidence given 
leading up to that report, made any charge or any insinuation 
against the engineer or officials of the Corporation or against 
my personal character. The committee decided upon certain 
new steps to be taken to make the working system and 
administration of a more perfect form, and some of those 
systems are already in operation. I would just remind the 
Council that the electricity undertaking has grown from a very 
small one to a very large one—the largest in this country—in a 
very short time, and it has been a most difficult task for the 
committee and the officials to keep pace with the demands made 
upon them for current, and the whole undertaking has been 
worked under most exceptional difficulties in supplying that 
demand. It is, therefore, not to be wondered at for one moment 
if, as happens in every large concern, certain irregularities not 
in conformity with Corporation precedent have arísen. I now 
propose to deal with the allegations against myself and my oon- 
nection with the following companies as stated by Mr. Norbury 
Williams in paragraphs 14, 15, 16, and 20, in which reference 
is made to S. Z. de Ferranti, Limited ; the British Insulated 
Wiré Company, Limited ; the British Electric Works Company, 
Limited; and the West Gorton Foundry Company, Limited. 
Take paragraph 14—S. Z. de Ferranti, Limited. I have no 
I am not a shareholder, 
and no member of my family, either wife or relations, 
holds any shares in this company: Again, Mr. Ferranti ie 
not a director of any company in which I have any interest. 
As to the work done and orders received by Ferranti, Limited, 
for the Corporation, to which Mr. Norbury Williams refers in. 
paragraph 14, the following are the exact facts: At the time 
when meters were first ordered from Messrs. Ferranti, this firm 
was acknowledged to be pre-eminent in the manufacture of' 
meters, and these instruments were the best and the most 


reliable for measuring the current supplied to consumers which 


could be obtained. Since then other meters have been perfected, 


and as a matter of fact no meters have been ordered from: 


Messrs. Ferranu since October, 1897, three years ago. It is: 
untrue to say that continuous orders have been sent this: 
firm since 1893. The order for the two 1,000-h.p. engines 
and generating sets has already been fully explained by myself 
to the Council, and although pis e was taken by several 
members of the Council to the order going to this firm, theirs. 
being far the lowest offer, owing to their action during the 
engineers' strike or lockout, the Council fully endorsed the action 
of the committee in placing the order with this firm. "Take the 
British Insulated Wire Company, Limited. I have no interest 
in this company, and, as far as 1 am aware, I have not seen a 
list of the eholders. No relation of mine holds any shares 
in this company. Two directors of this company—Messrs. 
Briggs and Atherton—are oo-directors of mine in the United 
British Electric Works Company, Limited, a company, by the 
way, which has never done any business with the Electricity 
Committee. As to the cables supplied by the British Insulated 


Wire Company, Limited, to the Corporation, of which Mr. 


Norbury Williams made such statements in paragraph-15, the 
following are the true facts: The total capital expenditure on 
mains, including the cost of laying up to June, 1900, is 
£359,857; the total amount paid to the British Insulated 
Wire Company is £44,957. he cost of laying is only a 
small proportion of the cost of the cables, so you can 
judge for yourselves as to the small proportion of orders 
which have gone to the British Insulated Company. But I 
would ask the Council to clearly understand what were the 
conditions under which the British Insulated Wire Company 
obtained their orders: (1) tenders were invited by the com- 
mittee from all the principal cable makers in the e 
(2) that all the tenders were carefully examined by the 
engineer and the committee ; (3) that the British Insulated 
8 tender was the lowest of five tenders for the high- 

on cables which conformed to the specification of the engi- 
neer ; (4) that when tenders were invited for the cables for this 
year's requirements, amounting to about £60,000 worth, the 
tender of the British Insulated Wire Company was not accepted, 
the prices being too high, and the orders went to five other 


F 


682. 


THE ELECTRIOAL ENGINEER, NOVEMBER 2, 1900. 


firms, some of whom had not previously 
is the imputed favouritism exercised by m Paragraph 16.— 
The British Electric Works Company, Limited. I am a director 
and chairman of this company, as stated by Mr. Norbury 
Williams, and, as I have stated before, two of my co-directors 
are Mr. Briggs and Mr. Atherton. Mr. Norbury Williams has 
gone very deeply into the number of shares I hold, and also 
to the shares held by my co-directors, and also another small 
holding of one of my family connections. He has, for pur- 
poses of his own, only singled out those names s 
suitable for his pu Mr. Williams then refers in 
great detail to the starting of a Manchester depót, and 
the engagement of Mr. Walton as its head, and imputes 
that it was a move of mine to enable this company to do 
business with the Electricity Committee. It is a shameful 
imputation. I have nothing to do with, and cannot be respon- 
sible for, the way in which the ‘ Directory of Directors’ or the 
Electrical Review chooses to give paragraphs announcing the 
opening of depóts or the appointment of agents anywhere. 
he appointment of Mr. Walton came about in this way. For 
several months the British Electrio Works Company had been 
seeking premises in Manchester to open a depót, aud were 
looking out for & suitablo man to take cnaige of that depôt and 
act as agent for the whole of Lancashire. Various persons had 
been seen, but none were suitable. I mentioned the matter to 
several people who were most likely to know of a suitable man, 
and I was told that Mr. Walton, at the electric works, was 
thinking of leaving and starting in business for himself. I saw 
Mr. Walton, and ascertained that this was quite correct. He 
had reached the limit of salary to which he was entitled in the 
post he held, and as the engineer was not prepared to advance 
he had told the engineer that, at an early date, he 
should leave the service of the Corporation. 1 reported 
these circumstances to the British Electric Works Company, 
and they offered him the appointment and he accepted 
it. But the imputation is that ‘free competition is not now 
possible. With whom is the competition? The electricity 
department do not buy electrical fittings of the type manu- 
factared by the British Electric Company in any appreciablo 
quantity—that is, only to fit up any office or premises in the 
works ; and as 8 consumers, all are upon an equal 
footing—that is, the Corporation electric department do not 
sell any fittings or electric apparatus whatever to anybody. 
The citizens or installation contraetors who fit up the ware- 
houses and shops with electric light buy the fittings, not from 
the Oorporation, but from recognised makers who have sub- 
mitted samples to the electricity department, and which samples 
have conformed to the published regulations of the Corporation. 
Paragraph 17.— With regard to the allegation that Corporation 
officials will be ready to pass the fittings of the British Electric 
Company, I must point out to you that these officials have no 
discretion whatever. There are certain fixed rules which are 
published and certain definite tests that all fittings have to oon- 
form to. The right is expressly reserved to any representative of 
& firm sending fittings to be tested tobe present during such tests, 
and there is no room for favouritism, even though it were desired 
to be shown. Paragraph 19.—To say that ‘Mr. Higginbottom's 
e are publicly oxhibited at Dickenson- street station’ is a 
wilful attempt to mislead. All registered fittings are exhibited 
at Dickenson-street, and there is a published list of those firms 
whose fittings have been tested and which have conformed to 
the Corporation requirements. There are in all 36 firms, and 
the total number of fittings exhibited is 407. The number of 
fittings exhibited that have been made by the British Electric 
Company is 12 out of a total of 407; 23 fittings have been sub- 
mitted for registration by the British Electric Company, and of 
these 12 have been passed as being suitable for consumers to 
use, and 11 have been rejected as not conforming to the Corpo- 
ration requirements. In this paragraph there is the statement 
that the British Electric Works Company have sent in one 
tender to the Electricity Committee. This was done without 
my knowledge. The tenders were opened by the committee 
and initialled, and, as usual, were passed on to the chairman 
to read out the prices. Upon my seeing that the British 
Electric Works sent in a tender, I immediately turned to 
the electrical engineer, who had to examine the sketches sent 
in to see if. conformed to his specification, and told bim 
that this tender must not be considered. It was not considered 
and nut accepted. The result, therefore, is that the British 
Electric Works Company have not sold any goods or received 
any orders from the electricity department of the Manchester 
Corporation.” 
r. Higginbottom went on to consider the charge brought in 
aph 20, concerning the tender from the West Gorton 
Foundry Company, Limited. He showed that he and his 
family only held a small proportion of the shares in this com- 
pany, and that the tender in question was one for £24 for some 
scrap cast iron which the electricity department had to sell. 
He adds that he did not know a tender was being sent in, and 
that he urged that it should not be accepted, but was over- 
ruled by the committee because the firm offered a higher price 
for the old materials than anyone else. He concludes his 


sapped us. Whore 
e 


criticiams on phs 13 to 20 by the following statement: 
That I am a r in two companies—viz., the British 
Electric Works, Limited, and the West Gorton -Foundry Com- 
pany, Limited— neither of which companies has ever sold one 
pennyworth of goods to the et. department, and in only 
the one instance of the West Gorton Foundry Company buying 
some old scrap metal from the department, and sold to them 
against my wish, and for which the Corporation received more 
money than any other person would pay.” 

Mr. 5 then proceeded to criticise paragraph 21 
of Mr. Williams's address, showing that the motor load was a 
profitable one, and that lighting consumers who burn their 
lamps for long hours got equally low rates. This part of his 
s he concludes ae follows: The committee fixed the 
pens at 14d. pe unit, and they only did it after having several 
ong reports from the engineer-in-chief, and if it has encouraged 
the use of motors so much the better for the electric depart- 
ment and the Corporation, as the current supplied to the 
motors is supplied at a profit. We have 500 motors at work 


in June, I wish there had been 5,000, because, if so, 
the price for all classes of current both for lighti Men 
ve 


wer oould have been reduced, and the consumer woul 
benefited thereby. Mr. Williams then says he finds my firm's 
name stands opposite 23 motors, as having fitted them up in 
Manchester — 25 motors out of 500, three of which are in 
my own premises. Fitted them up, whom for! Why, for 
citizens of Manchester, who have asked my firm as hoist 
makers and who have made study of electric 
hoists to put electric hoists in their premises, and of 
which the electric motor forms a part. What non- 
sense this is My firm is to be debarred from doing 
business with the citizens of Manchester because I am a 
member of the Manchester Corporation and the chairman of 
the Electricity Committee. It is too absurd to consider. And 
out of these 23 motors my firm has not made any ; they have 
been bought from electric motormakers—viz., other engineers. 

** Ag 5 22 to 25-—' cranes '—I have to deal with 
the all on that my firm have been making cranes for the 
gas and electric departments. Messrs. Pearn have for years 
made hydraulic pumps, etc., for the gas department, and have 


done a deti large business in hydraulic jib oranes for other 
firms in this county, and, as is quite common in the 
engineering business, made of these cranes them- 
selves and sub-let other parts to other engineers — my 


firm amongst the number. That course was adopted 
in the case of the cranes referred to by Mr. Williams. 
Messrs. Pearn, amongst other firms, ved enquiries for 
hydraulic cranes from the gas department. They asked my firm 
for tenders in the ordinary course of business My firm 
tendered to them in the ordinary course. Messrs. Pearn 
received the order. They were then at liberty to make the 
cranes themselves. They called, however, upon us to make 
the cranes at the price we had quoted to them. We then 
made the cranes as we should for any ordinary customer, 
invoiced them to Messrs. Pearn at our contract price to them, 
and were paid in due course by Messrs. Pearn. The insinua- 
tion that I used the firm of Messrs. Pearn as a go-between to 
enable me to do business with the Corporation is too con- 
temptible for me to take any notice of. With regard to the 
cranes at the electric works, Mr. Norbury Williams says: 
‘Mr. Higginbottom s Electricity Committee have also required 
cranes at their great station in Dickinson-street. Most of 
them have been made and erected by Mr. Higginbottom ' 
firm. They were, of course, invoiced in other names. 
Gentlemen, this is quite untrue, and. again the insinuation 
that my firm have done business with the Corporation under 
the cloak of other names is entirely lacking foundation. 
In no instanoe has my firm made a crane for the electricity 
department. We have made portions of them, under circum- 
stances which I wili explain. The matter is quite simple. My 
firm makes cranes and portions of cranes for nearly all the 
electric engineers im the country. If an electric crane is 
required for some customer in any town in this country, my 
firm very often receives the same enquiry from half a dozen 
electric engineers in the oountry who are tendering for this 
crane, leaving out the electric motors and electric apparatus on 
the crane, for which work they would price for themselves as 
the makers. If any one of these firms gets the order, and if 
my firm's price to them is right for the work we have quoted 
them for, we receive the order from them for one portion of 
the work. That is exactly what has happened at the electric 
station. The engineer reports that certain electric cranes are 
required. He is instructed to get out the specification for 
same. The committee then invite tenders from leading electrie 
engineers in the country. Some of these electric engineers 
then ask my firm, amongst others, in the ordinary course of 
business, to quote them for certain portions of the cranes. My 
firm quotes them for the work asked for. They then make up 
their tender, including all the electric motors and electric 
apparatus which wax | make themselves, and send in their tender 
to the committee. If their tender is the lowest they get the 


order; if it is not, they do not get the order. If the lowest 
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tender happens to be from a firm to whom my firm has quoted 
for some portions of the work and my firm’s price is satisfactory 
to them, my firm makes thia portion of the work for them. My 
firm invoices the work done at the contract price, and is paid 
for it by the contracting firm, and nut by the Corporation. The 
men erecting this work always work in the name of the en- 
tractor, and not in the name of the firm doing the sub-work. 
It is the usual custom, and what engineers are doing in all 
rta of the country to-day. My firm's business has always 
n carried on, and has been for 25 years, in a perfectly 
straightforward and honest manner, and I cannot see that we 
have departed from that course.” 

In conclusion, Mr. Higginbottom asked the Council to judge 
him fairly in the matter, and to say if they deemed him worthy 
or unworthy to take the chair. He left the matter entirely in 
their hands. | 

After considerable discussion it was decided to appoint a 
committee to look into the question of the allegations against 
Alderman Higginbottom, and to report to an adjourned meeting 
to be held on Monday next at half-past ten. The committee 
consists of the Lord Mayor, Mr. Alderman Copeland, Mr. 
Alderman M’Dougall, Councillors Edwyn Holt, Shann, Plummer, 
and Vaudrey. | 

a ——— 


CARDIFF ELECTRICITY ACCOUNTS. 


From the accounts of the county borough of Cardiff 
electricity works just issued, it appears that the total 
expenditure on capital account up to March 31, 1900, 
amounts to £85,717. 153. 5d. We give herewith abatracts of 
the revenue account, ques balance-sheet, and statement 

9 


of electricity generated, sold, ete. : 
REVENUE ACCOUNT, 
Dr. Generation of Electricity. £ «a d. 
Coal or other fuel ................ n . £1,720 18 5 
Oil, waste, water, and stores 4. 32112 4 
Wages at generating stations........... 1341 0 0 
Repairs and maintenance: buildings, 
£26. 28. 5d.; engines and boilers, 
£235. 7s 6d. ; dynames, etc., £211. 
146. 8d. %% oe0090e09000020 eoosee 26 80 8 OF 08 0 99 473 4 2 
Sandry and other expenses 98 111 
——_———_ 3,954 16 10 
Distribution of Electricity. l 
Wages and other remuneration ......... 121 11 7 
Repairs, etc., of mains  ................. . 204 8 11 
Repairs, etc., of transformers ........ : 40 15 7 
Repairs, otc., of apparatus ...... 80 4 9 
537 0 10 
Public Lamps. 
Attending and repairs ..................... 271 9 1 
Renewals of lamps. . . . — 113 7 1 
— — 384 16 2 
Rente, Rates, and Taxes. 
Rents payan 9e CC 54 12 0 
Rates and taxes ........ ee «~ 316 1 10 
— 870 13 10 
Mansgement Expenses. 
Salaries — Eogineer’s department ..... 472 0 3 
Clerical staff. .. . . . . 200 2 5 
Auditor Ee 60. 25 0 0 
Collector €9000900909090090009000000009000000000000909 100 0 0 
Printing and stationery ...... UM x 78 3 0 
General establishment charges 262 4 2 
Law and parliamentary ch 1481 18 8 
aw and par nta arges ........... — l 
ts Special Charges. 
Insurances, eto... . 51 


am . b 3 
Expenses for certification of meters 30 0 0 


— — 81 5 3 

Total expendit ure 2 ... 6.548 7 2 
Amount carried to neb revenue account. 1964 1 0 
£8 512 8 2 

Cr. Income. £ aa 
Sale of current—190 113 units ab 6d................. 2... 475216 6 
3 500 units at 5d........ e 72 18 4 

165,728 units at 3d...................... 2,071 12 0 

27,251 units (various) 0 5 

886,509 7,1133 17 3 

Sale under contracts N — — 7111 1 
Public street lighting [IY „%%% %%% EZA LLELE) O00 00 1. 159 11 2 
Rental of meters and other apparatus . 16318 7 
8.528 18 1 

Less irrecoverables Cx ek ALLEE] *999009960499099000000 009060 16 19 ll 

8 511 18 2 

Connections PPOP 90040049 0000999909002 9096500909 BD DG . 0 10 0 
£8,512 8 2 


GENERAL BALANON- SHERT, 
Dr. Liabilities. 
Capital accounb—amount received. 


£ s.d. 
49,324 19 11 
Less premiums received with stock issues, per à 


contra — — . RERA 885 7 5 
Total debb created..................... pies = ees», 48,489 12 6 
Less loan instalment repaid ................... .. vee 161 5 11 
48,278 6 7 
Sundry creditors: consumers’ deposits, £117. 12s.; ' 
various, £2,408. 12e. Bd... .. . 2.526 4 5 
Amount due to treasurer ....—..- . . ev. 37,878 7 11 
Amount due to Cardiff Urban Authority account... 188 4 8 
Amount due to Cardiff Corporation waterworks  . 
account e 8 54 2 4 
Sinking ndgg»‚.d senses ... 4653 6 5 
Net proceeds of law action, Corporation v. Ferranti 1,106 0 1 
£94,634 12 0 
Cr. Assets. £ s.d. 
Capital account —amounb expended for works... 85,717 15 5 
Deduct premiums received with stock issues, £1 031. 
14e. 8d.; less expenses raising stock, £146. 6s. 10d. 885 7 5 
j 84,832 8 0 
Btores on nad, ei Enn e pei eoa eps ot aea dv: 817 7 6 
Sandry debtors for current supplied ... .... 2,471 3 4 
Other debbors | ................—....- sees ————" 17 7 2 
Balance at debit of neb revenue account ............. . 1,047 14 10 
Suspense account (renewals of arc lamps) 216 6 3 
Amount due from borough fund account ............... 125 4 5 
Cash in hand of engineer —Á 15 0 0 
Investments, etc., of funds for redemption of stock 4,492 0 6 
£94,634 19 0 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETO. 
Quantity generated in B. T. units. . T T . 673,633 
Public lamps =... 121,964 
Quantity sold J By contract. "m 2744 Lou am 
Private consumers by meter... 386 592 


Quantity used on works. . . . . 
Total quantity accounted for... ... . eee 
Quantity nob accounted for................... ——— ees 
Number of public lem (arcs) 9€«€90609900009090909009000900009050000090 54 
Total maximum supply demanded (kilowatte) ............... 


537,138 
136,495 
64 


495 


PHYSICAL SOCIETY. 


At the ordinary meeting held on Oot. 28, 1900, Dr. Lodge, 
resident, in the chair, the Chairman read a letter from Prof. 

Cleveland Abbe, of the United States Coast and Geodetic Survey, 
stating that the Monthly Weather Review would be sent regularly 
to any member of the Physical Society expressing a wish to receive 
it. On the other hand, the chief of the Weather Bureau would 
ab any time be glad to receive communications referring to the 
physics of the atmosphere. 

Dr. Shelford Bidwell then exhibited some '' ents 
Illuetrating Phenomena of Vision.” The first phenomenon 
illustrated was that known as ‘‘recurrent vision.” A vacuum 
tube, illuminated by an induction coil, was made to rotate about a 
horizontal axis, and was seen to be followed at an angle of about 
40deg. by a feebly luminous reproduction of itself. A Spot of white 
light, projected upon a screen and caused to move slowly in a 
circular path, was also followed by a less luminous spot. The same 
effect was shown by spote of ‘green and yellow light, butin the case 
of red light no ghost was visible. The phenomena of recurrent 
vision are due principally, if not entirely, to the action of 
violet nerve fibres, The next experiments related to the non- 
achromatism of the eye. The lenses of the eye do nob constitute 
an achromatic combination, although under ordinary conditions a 
bright object is not surrounded by fringes of colour. The effecta 
of chromatic aberration are disguised by the luminous haze which 
surrounds the object, produced by a defect in the eye e N as 
an optical instrument. A six-rayed star, formed by cutting a hole 
in an opaque screen, was illuminated by a gauze-covered condenser 
containing an incandescent lamp. The star was fairly olearly 
defined, and there were no fringes. More attentive observation 
showed a luminous haze. This haze is formed in consequence of 
the cellular structure of the eye, and the brightest FAIR e T 
yellow, and green—are chiefly instrumentel in forming ib. If, 
therefore, these rays are obstructed, the conditions are more 
favourable for the observation of chromatic aberration. The ra 
were consequently cut off by means of coloured glasses, and the 
general hue of the star was purple. To some it ap rdered 
with dark blue, while to others (long-sighted) it appeared bordered 
with red. Two oblong patches, one and the other blue-violet, 
and of approximately the same inteneity, were then produced side 
by side upon a screen Au observer with very good eyesight 
was able ab a distance of 10ft. to focus the patches alternately with 
perfect distinctness. In general, the blue patch was said to be 
more or less blurred. With an achro c eye it should be 
possible to focus both together. | 

Dr. Bidwell then showed some lantern slides illustrating the 
complex form seen when viewing a small luminous spot ha 
gauze-covered lens placed so as nob to be in exact focus. Some 
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sprla were performed illustrating the principle of the 
»plour top, When a bright image is formed Pe 
after a period of darkness it bas, in general, a red border, 
which laste for a fraction of a second. A dark patch 
sudd formed on a bright ground has a blue border, 
which laste for a similar time 
by Dr. Bidwell to a sympathetic action of the red nerve fibres. 
When the various nerve fibres occupying a limited portion of 


the retina are stimulated by ordinary white or yellow light, the 


tely surrounding nerve fibres are for a short 
excited sympathetically, while the violet or blue and green fibres 
are nob so excited, or in a much less degree. Again, when light is 
suddenly ouv off from a patch in a bright field, there occurs a 
mpathetic insensitive reaction in the red fibres just outeide the 

ed patch, in virtue of which they cease for a moment to 
respond to the luminous stimulus. The green and violet fibres by 
continuing to respond uninterruptedly give rise to the sensation 
of a blue border. By asimple experiment it was shown that the 
explanation of the colour top depending upon changes in the 
convexity of the eye and non-achromatism, was untenable. By the 


use of a strong b id is ible to get negative after.images afoer 
looking abt a brightly-coloured object. These images are com- 
plementary in colour to the object, and are formed even if the 


object is only viewed for a fraction of a second. By means of 
illumination and a disc rotating at the proper speed a red 

er was NO arra thad upon looking ab it ib was impossible 

to recognise the water itself, but only the continuous green after- 


The Chairman expressed his interest in the last experiment, in 
which it was posse to see the negative after-image of an objsct 
and the object iteelf. 
; . B. P. Thempson said these ex 
on some of the accepted notions about the properties of the eye. 
Dr. Bidwell asks us to believe that the yellow haz» is due to a 
cellular structure in the eye. Ie there such a structure! Can it 
be observed with a microscope? And do ite meshes correspond in 
magnitude with those 3 to produoe the effects? By 
d the size of the pupil the base is diminished, and the 
sharpness of the image is increased. The ¢ffects seem to be due 
to ordinary aborration. Prof. Thompson said that the achro- 
matism of the eye was simply shown by covering half the object 
glass of a telescope, and viewing a bright objet with it. The 
object then eeems bordered with coloured fringes. 
, Mr. Blakesley, referring to the colour patches used by Dr. 
Bidwell, pointed out that although the patches were the same 
distance from the lens, yet they did not posses: the same magnifi- 
cation. The last experiment shown did away with the theory of 
nce of vision, because the space between the object aad 
tlie negative after-image was evidently not illuminabed. 

Mr. Trotter asked if red and green were the only colours which 
gave complementary negative afcer-images ? ' 

Dr. Bidwell, in reply, said the effect was obtainable throughout 
the length of the spectrum. 

A paper 'Oa the Conoentration at the Electrodes in a 
Solution, with Special Reference to the Liberation of Hydrogen 
by Nitectrolysis of a Mixturo of Copper Sulphate and Sulphuric 
Acid was read by Dr. H. J. 8. Sand. In this paper an equation 
has been derived for calculating the concentration at the electrode 
of a solution of a single salt from which the metal is bein 
deposited, under the conditions (1) that the solution is contain 
in a cylindrical vessel bounded by the electrodes; (2) that no con- 
vection currents occur; and (3) that the diffusion of the salt obeys 
Fick's law, and its transport values are constant. This formula 
can be made the basis for roughly determining diffusion 
coefficients. In the case of mixtures it is possible to arrive at 
limite for the concentration, and it has been 5 
proved that hydrogen always appears ab the electrode of an acid 
solution of copper d ditas in which no currente of liquid are 
taking place between the limits of time for the concentration to go 
down to zero. The time which it takes for the hydrogen to appear 
can be calculated from an empirical formula, which is similar in 
form to the one used for a single salt. The great part played by 
convection currente in determining the ratio of the two con. 
stituents given off at the electrode of an acid oopper sulphate 
solution has becn shown by proving experimentally that artificial 
stirring causes hydrogen to disappear altogether in cases where it 
would otherwise have presented over 60 per cent. of the cquiva- 
lente carrying the current frorh the solubion to the electrode. 

The Chairman drew attention to the fact that no hydrogen was 
liberated until all the copper had gone, and said the formula for 
the concentration might be used again in further investigations. 

Dr. Donnan asked if the time at which hydrogen was liberated 
had been taken as the time at which hydrogen actually made ite 
appearance in the form of bubblee, or whether any allowance had 
been made for saturation ? 

Dr. Sand said the time was taken up to the appearance of 
bubbles. | | 

A paper by Dr. R. A. Lehfeldt on “Electromotive Force and 
Osmotic Pressure" was postponed until the next meeting. 

The meeting then adjourned until Nov. 9. 


nob 
Pref riments threw a doubt 


ERROR.— With respect to the article in our last issue 
entitled Some Remarks upon a Hitherto Unrecognised 
Planetary Law," by Mr. R. C. Shettle, M. D., line 15, 
second column, p. 593, the words “ principle of the induc- 
tion whirl machine” should read ‘principle of the 
induction electric machine. hs rs | 
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on the retina 


hese effects were attribubed . 
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QUESTIONS AND ANSWERS. 


Under this heading we insért questions and answen 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit 
able question offer one shilling, and for the best solution 
of any question we offer fen shilling, We also give 


fwe shillings for every other answer we print. The answers 


to any question should be sent within 10 days after the 
uestion has appeared. We would call the attention of 
sending in answers to the fact that the neatness of 


any sketches (which must be ink) sent in is considered 


when marking the relative values of these answers. All 
formulse must be carefully written to prevent mistakes as 
to symbolé, and all loose sketches should be signed by the 
author. The matter should be written on one side only 
of the paper. Questions may be sent at any time. 


QUESTIONS. 
321. Why does the temperature of the outer conductor of a 
conoentric cable increase to nearly double the temperature 
- > inner when working at its full carrying capacity 7 


322. Being in charge of an alternating station having a motor- 
alternator, I have noticed that, when thia is being driven 
off big plant to charge cells, the excitation on big is 
considerably less (about 15 per cent.) than when it is on 
lighting load alone, although the motor-alternator adds 
about seven high-tension amperes to this lighting load. If 
field resistances be altered to bring excitation on big plant 
to normal, the machines merely drive badly. Required 
cause.—R. B. 

ANSWEBS. 


Question No. 315.— am in charge of a few miles of underground 
cable in this city, and I have recently experienced great 
trouble with them, and would like to ask whether any of 
your readers have had a similar experience and found the 
remedy. Our supply is on the three-wire continuous 
current system, 220 volts between the outers ; the mains 
are all singles, lead-oovered, paper-insulated, laid in tarred 
sand, protected by hardwood boxing (as shown in sketch), 


At every street corner we have 12 cables meeting. in a pede 
and they are all bonded together by a copper wire sold 
to thd lead sheathing. At each customer's service bor 
they are also bonded, and in many cases earthed to water- 
pipe or earth-plate. The lead sheathing has been badly 
eaten away in certain blocks, but the recent trouble has 
arisen in those places where the cables are good, on feeders 
which have no services on them, and which appear quite 
rfect, except just where the fault has developed and 
urnt a hole in the sheathing, the lead around the fault 
being a dark-blue colour and free from any sign of corrosion, 
whereas all the previous faults were in cables that were so 
damaged that the paper was visible in spots through the 
holes eaten by some chemical action. This chemical action 
seems to be confined to certain blocks in the city, whereas 
the mysterious faults have occurred in back streets where 
the cables have hitherto been perfect and still look perfect, 
It is a curious thing that all these mysterious faults have 
occurred since the erection of our new switchboard with 
ita quick-break switches, and since we have used the oom- 
pounding on the balancer machines. The balancers are 
steam-driven, and were shut down once by a reversal of 
the current, so they were run as shunt machines until 
lately. With the new board they run safely with the 
oom pound. | 
Best Answer to No. 315 (awarded 10s.) —The queatioa 
asked by Mr. W. J. Young is not an easy one to ana wer, 
and without a complete knowledge of the facts one can but 
make a guess at what has happened. The first which i 
would be well to know is as to the testa which were made 
on the cable in which the faults occur. The burn oni 
which Mr. Young describes is exceedingly like faults which 
are due to imperfuctions in the insulation, and which 
result in time in a short-circuit being established between 
the conductor and the lead. This solution seems to be 
somewhat improbable, as it is to be inferred [rom the question 
that the cables are not deg pce ones, and that they 
bave been in work for some time. The use of a quick. 
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break switch will have in certain cases influence on the 
life of a cable if there are defects in the same. It will 
be found, if experiments are made with a condenser, that a 
surging of voltage can be set up in the same by suddenly 
switching off a comparatively low voltage such as Mr. 
Young mentions. It would be interesting to try if the 
addition of a carbon break to the switch gear in question 
would have any deterrent effect on the establishment of 
the faults When the current is suddenly broken by a 

uick-break switch the actions are also dependent upon 

e self-induction of the machines which are rendered idle, 
and it is quite probable that the use of the compounding 
coils may have an effect as the questioner suggests. 
Another point which does not seem to have atruck 
Mr. Young is that his lead-covered cables are exceed- 
ingly well earthed, owing to the way they are 
bonded together, and it is quite likely that they offer 
a much better path to lightning than other conductors 
in the ground, Take, for instance, an iron water-pipe. 
The joints between successive lengths are frequently made 
with materials which have not any appreciable conductivity, 
while the stream of water in them has also a high resistance. 
It is hence quite possible in certain streets where the sub. 
soils. are very dry that small repr of lightning down 
the rain-water pipes, etc., will find their way into the lead 
covering of the cables. The result produced would be, 
according to the experience in other places, somewhat as 
described In either case, it seems clear from the facta 
given that it is a discharge which causes the burn out 
rather than a slow electrolytic action. The writer would 
be inclined to ascertain 1f the insulation had got defective 
places in it by a high-voltage test with alternating currents. 
If some 2,000 volts were applied for an hour it would be 
quite sufficient to prove the uniformity of the insulation, 
and might localise any incipient faulte which were 
developing. —P. T. 


Answer to No. 315 (awarded 5s.).—I have known faults 
occurring in cables laid on the solid system, as described in 
the question, owing to irregularity in the compound in 
which the eables are placed. If the tarred sand is not 
properly mixed, moisture will be able to get at the lead of 
the cables in places, and this will cause electrolytic action, 
which will eat away the lead. In one town in the North 
of England, where tiles were laid over the compound in the 
wood troughing, it was found that the lead was attacked 
at intervals which corresponded to the gaps between 
successive tiles. This clearly indicated that moisture was 
getting down through faults in the compound to the lead. 
I would suggest to Mr. Young that bitumen is a much 
preferable protection to the lead covering than the tarred 
sand which bas been used.—S. O. : 

Quéstion No. 316 —Desoribe the necessaries in the construction 
of a multipolar oontinnous-ourrent dynamo, in order to 
obtain sparkless commutation with a fixed position of lead 
for all loads. ' | 

Best Answer to No. 516 (awarded 10s.).—This point is 
attained fairly successfully in almost all modern multi- 

lars by a number of small improvements in design 
rather than by any one definite deviation from the older 
machines. There have been many attempts within the 
last few years to find an artificial method of obtaining the 

result, the best known of which are the followirg: (1) 

Swinburne's method of fixing a small horseshoe maguet at 

the no-load neutral point of the machine to produce the 

necessary commutating field. This magnet was series 
wound, so that the reversing field increased roughly in 
proportion to the armature current. (2) Sayer's armature 
winding, by means of which commutation takes place under 
the frailing horn, which is strengthened by the armature 
reaction, instead of under the leading horn, which is 
weakened. (3) Ryan’s dynamo, in which, by means of a 


series winding placed in slots round the brote the | 


armature reaction is not only neutralised, but the actual 
induction density at the commutating point is even 
increased slightly as the load on the armature-increases. 

- The last two of these methods are used to a small extent 
commercially, but by far the greater number of multi- 
polars are made to dispense with any such arrangement. 
In place of them, special attention is given to the fo 
points: (1) Carbon brushes are invariably used, in spite of 


the considerably larger commutator ` required on this 
account. (2) The induction density in the air-gap is made 
large, so as to ensure a “stiff field. (3) The tips of the 
ing poles, under which commutation takes place, are 
portioned so as to become highly saturated under 
normal conditions. ; 

Carbon brushes, by greatly increasing the contact 
resistance, cause the current flowing between a segment 
just abont to leave the brush and the brush itself to fall to 
practically zero an appreciable length of time before con- 
tact between the two is actually broken. This effectually 
prevents sparking by an action more or less independent of 
the value of the commutating field available and of the 
current to be dealt with. — JENA. 

The advantage of a high induction density in the air-ga 
consists in the fact that the higher the initial (no load) 
density, the higher will be the minimum density with the 
fall armature cross-magnetising ampere-turns distorting 
the field. Densities of 10,000 to 12, 000 C.G.S lines per 
square. centimetre are commonly used. At the same time, 
in order to. keep the ampere-turns on the field coils down 
to a reasonable figure, the length of the air-gap must be 
reduced to the minimum allowed by m cal con- 
siderations, | 


Fia, IB. 


Fia. la. 


Saturated pole-tips are only of use in diminishing the 
amount by which the commutating field is altered by a 
given change in armature current. In the case of laminated 
poles, saturated tips oan be readily obtained by using 
stampings of the shape shown in Fig. 14, with one corner 
cut away, and building up the core with che stampings 
3 alternately one way and then the other, so that the 

nished core looks as in Fig. 15. These tips have only 
half the sectional area of the rest of the core, and will 
consequently work at s considerably higher density. 


THIN CAST 
IRON SHEET 


! Fio. 2. | 
Another method is to place a thin cast-iron shell or bush in 


the bore of the magnets, as shown in Fig. 2. This causes 
some additional leakage from pole to pole, but at the same 
time produces a highly saturated pole-piece which is not 
easily weakened by armature reaction. Sometimes a deep 
slot is cut in the centres of the poles, as shown in Fig. 3, 
which bas the samo effect in reducing the weakening action 
of the armature, especially if the cores are worked at a 
high saturation. | 


Fie. 3. 


The combined effect of the above points in the construc. 
tion of a machine has been found in practice to give quite 
successful, if not absolutely sparkless, commutation under all 


conditions of load and without any brush adjustment.— . 
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Answer to No. 516 (awarded 6s.).—A consideration of the 
causes naturally precedes any devising of means for the 
prevention of sparking. These are mainly: (a) That an 
armature coil bas the direction of its current reversed 
during the passage of its commutator segment under the 
brush. There is thus an E:M.F. produced by the coil’s 
self-inductance, tending to maintain its previous current, 
and opposite to that of the windings it is about to connect 
with the brush. Unless an equal and opposite E M F. is 

rodaced in it by external influence during the period of 
m short-circuiting under the brusb, this E M.F. of self- 
inductance creates a spark between the latter and the 
receding segment. This counter E M. F. is usually obtained 
by giving the brushes lead—i.c., commuting the current at 
such a position that the coil is under the influence of the 
field lines issuing from the edge of the leading pole-piece. 
Usually, too, since the self-induced E. M. F. is proportional 
to the current carried, the lead must be increased and the 
coil moved: into & more powerful reversing field as the load 
increases. (b) Irregularity in the arrangement of the 
armature coils is productive of sparking. .From this, 
however, a well-designed machine may be considered 
exempt. (c) Im the case of multipolar parallel-wound 
armatures, inequalities in the width of air-gap, such as 
may be produced by not properly packing up the brasses 
as they wear, areapt to causesparking. A well-conatructed 
ee in good order may also be considered exempt 
rom 


Fia. 1. 


The machine under discussion is required to have constant 
lead and not to spark. This lead must evidently be such 
that at maximum load the coil is in a sufficiently strong 
reversing field. The question now arises as to the relation 
between this field (at a given point) and the armature 
current, also as to its effect on the coile when these carry a 
current less than the maximum. Dealing with the first 
point, Figs. 1 and 2 show the field produced by the field 
windings and the armature coils respectively. It is thus 
apparent that the armature reaction weakens the field 
under the leading horn of the pole-piece, and this effect is, 
of course, proportional to the currents flowing in the arma- 
ture. If sufficient at full load, the reversing field is, 
therefore, from a double cause excessive at less load. 


Fia, 2. 


With & shunt machine the excess is more, and with a 
serles machine it is obviously leas, than with one san, oe 
fixed field excitation. The effect of this excess is that 
those coils which are approaching the brugh enter a field of 
opposite sign to that of their own pole and prodace some 
back E.M F., thus slightly lowering the E.M F. and output 
of the machine. By suitably adjusting the field distribu- 
tion, it would thus be possible to make this back E.M F. to 
some extent compensate for the rise of terminal E.M F. 
owing to the diminished armature drop. The essentials 
are now deduced—viz, that armature reaction and self. 
inductance should be small Hence (1) air- gap should be 
wide in order that the magnetic resistance to reaction lines 
may be great. This necessitates a field excitation strong 
Saparo with that of armature coils, and suggesta a 


laid-en in place of a slot winding. (2) The pole-piece may 
advantageously be slotted, as Showa at A (Fig. 1), for 
same reason as (1). (3) Turns per commutator segment 
should be few, since self-inductance varies as the square of 
their number. (4) Armature should be drum wound, ae 
the inductance: of internal bars is thns absent. (5) The 
number of poles should be as great as is consistent with 


the size of tho machine. If there be N poles, N th of 


the total current is carried by tbe coil. Hence the self- 
induced E.M.F. is ths of that in the equal bipolar 


machine. (6) The toe of the brush may be wide, thu: 
allowing a longer time for the counter E M. F. to be 
roduced by the reversing field. Excessive width, 
owever, would lead to undue heating. 
It is assumed that the machine is parallel wound ; 
otherwise, of course, condition 5 does not hold.—ZgRo. 


Answer to No. 316 (awarded 5s.) — For a machine to 
fulfil the above conditions it must either be one designed 
to work with carbon brushes or else be a machine with a 
special winding on the armature, such as that patented by 
Mr. W. B. Sayers, or some device consisting of auxiliary 
poles or combination of such. We shall leave out of our 
notice any consideration of these special devices, the 
majority of which are purely experimental toys, or are 
from a commercial point of view not altogether satis- 
factory. It may bo as well to say that it is impossible to 
construct a continuous-carrent machine which will run 
sparklessly at all loads with fixed copper brushes, unless this 
machine be provided with some such special device as 
above mentioned. We propose, therefore, to consider a 
multipolar machine with a single winding on the armature, 
which is to run with fixed carbon brushes at all loads 
without sparking, this being a machine which is most 
common in modern practice. 

A machine will run sparklessly if, in the commutation of 
a coil, the current be first brought to sero value and then 
raised to its exact former value in a reverse sense ; at the 
instant of completion of this cyclical operation the coil 
must be on the point of leaving the brush—this is a broad 
statement whicb, of course, holds good for any type of 
commutating machine. In the machine to be considered 
this operation is brought about by the combined action of 
the reversing field under the leading polar horns, together 
with the reversing effect of the carbon brushes—this effect 
will be discussed later on. In order that an armature coil 
may be reversed by the netic field, it is necessary that 
the density of lines in the air-gap under the leading horns 
should be of a sufficiently high value. This may be ensured 
by making A T expended over the sir-gap by the forward 
magnetism bear a relation to the distortion, AT, of the 
armature equal to 1:5 to 1:5. (AT —ampere-turns.) 


A T on air-gap ,. f 
Distortion A T ae 

Having now fixed a safe limit to the ampere-turns on our 
armature relative to the ampere-turns expended on the 
alr-gap, we may now discuss the winding of the armature. 
It is essential that in an armature winding the reactance 
voltage per section when undergoing commutation should 
be kept low, as this is the chief or primary cause of 
eparking—neglecting the resistance of a section. Reactance 

ts second 2 7x ~—xMxC, — cycles per 
second or periodicity of commutation ; M = mutual + self- 
induction of short-circuited coil measured in henrys ; 
C = current in coil. 

The poi or a may be taken as the reciprocal of twice 
the time taken for one section to pass under the brush, so 
that the governing factors for the periodicity are: peripheral 
speed of commutator, width of commutator section, aud 
thickness of brusb. All these should be so proportioned as 
to keep the periodicity low. Mutual and self-induction of 
short-circuited coil should be kept as low as possible. Self. 
induction may be reduced by proper designing of slota— 
i.e, wide slots—and keeping the turns per armature section 
down to a minimum. Matual induction may be kept lox 
by distributing the sections or turns in the armature alots 
so that no sections or coils lying in the same slots are 
undergoing commutation at the same time, The current 


per coil should be: minimised, having due regard to manu- 
acture from a commercial point of view, by making use of 
a multiplex winding—as, for example, by making use of a 
multiplex series-wound multipolar armature, or else a 
multiplex parallel-wound multipolar armature. This has 
the effect, not only of reducing the reactance volts P coil, 
but prevents a quivering of the main magnetic field due to 
armature reaction. 

By bearing in mind the above points in design, wo find 

that the reactance volts per coil commutated may be as 
low as one to two volts. This figure enables us to fix the 
lead of our brushes, and any alteration in the reversing 
field under the leading pole-tips due to the variation in the 
loading of the machine, is compensated for by the virtue 
possessed by carbon brushes in setting up a difference of 
pui between the leading and trailing tips of the 
rushes. This difference of potential is caused by the 
varying current density at the brush face as a coil is 
commutated, producing’a difference in the C R drop between 
the leading and trailing tip. C= current in brush, 
R = resistance of surface contact of brush. | 

It may be remarked that in small machines, say up to 
8 kw., it is commercially possible to construct them with 
so small a reactance volts per section as to enable the 
commutation to be brought about entirely by the action of 
the carbon brush, and without any assistance from the 
reversing field under the leading polar horns. We might 
amplify all the above points by actual design, but feel that 
we cannot go any further into the matter of commutating 
machine, as wo have already trespassed too much on your 
space and time.—H. P. | 

Answer to No. 316 (awarded 58.).— The chief cause of 
sparking at the brushes of dynamc-électric machines is due 
to the shifting of the plane of commutation when the load, 
and consequently the amount of the armature reaction, 
varies. By employing relatively strong field ets the 


distortion of the field is greatly diminished, and remains 


more constant. 


The cross-magnetising effect of the armature may be 
reduced. by such devices as slotting the pole-pieces in a 


direction parallel to the shaft; shaping the pole-tips so that 
they may be saturated by a weak field, and are therefore 
of a low permeability ; or increasing the air-space between 
the armature and the pole-pieces, thereby increasing the 
reluctance of the path of the linea of force due to the 
current in the armature. The last-mentioned method, 


although extensively used, possesses the disadvantage that 


the reluctance of the useful magnetic circuit is alao increased, 
requiring additional ampere-turns in the field windings, and 
thus losing one of the gains of the use of embedded 
armature conductors. 

Having now got a fixed field, let us observe what takes 
place in a coil at the moment of commutation. In the 
diagram the current from one-half of the armature is 


flowing round A to the brush, and from the other half 
round C in the oppona direction. It is evident, then, 
that the current in B must be stopped and started again 
to an equal value in the opposite direction before the 
commutator bar leaves the brush, else sparking will ensue. 
The self-induction of the coil retards this stoppage and 
reversal, so that she coil, short-circuited by the brush, is 
really not idle, but is cutting lines of force and generating 
an E M.F. which just counteracts that of the self-induction. 
Attention must be directed to the shape of the pole-tips in 
order to produce a fairly uniform field through the short- 
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cirouited coils of correct intensity to promote this reversal 
of the current in them. 
lessened by using few turns per coil The shape 
armature teeth also determines, to a certain extent, the 
value of the self-inductive effect, as was. explained in 


Then the self. induction is 
of the 


the answer to Question No. 274. A multipolar machine, 
without cross-connections in the commutator, permits of 
the commutation of the current being done in detail, which. 
is advantageous, especially when large currents are dealt 
with. By inserting resistance in series with the short- 
circuited coils it is made pu to cover three or four 
commutator segments with the brush, thus allowing of 
small variations of the plane of commutation without the 
attendant sparking. The use of German-silver wires for 
connecting the coils to the commutator bars accomplishes 
this, or, as is now almost universally adopted, the substitu- 
tion of carbon for copper brushes. : 

Again, if the teeth of the armature core are too far apart, 
the lines of force are gathered into them in "' tufts," and 
vicious sparking is caused as the teeth approach and recede 
from the pole-tips. This is eliminated when the teeth are 
close together and cover a large part of the armaturo 
surface, or if the armature is wound over with iron wire. 
One form given to pole-tips consists of a thin cast-iron ring 
joining the pole-pieces, which answers the same purpose.— 
J. D. S. 


TUNBRIDGE WELLS ELECTRICITY WORKS. 


The following is an abstract of the report of the 
borough electrical engineer of Tunbridge Wells on the 
fourth completed year’s working of the electricity under- 
taking: | 

I have the honour to present my annual report on the fourth 
completed year's working of the electricity undertaking in the 
borough. In this year's report I prepose dealing chiefly with a 
description of the extensions we are undertaking. which extensions 
wil enable us to supply an additional 24, 000 8-c.p. lamps oon- 
nected to the mains. These extensions were recommended to you 
in January, 1899, but owing to various circumstances they were 
not undertaken until February, 1900, and are now well on the way 
to completion. | 

Buildings. —The buildings which are now in progress will add 
another 52ít. in length by 78ft. in width to our present worke, and 
comprise a boiler and engine house. In order to make room for 
these it has been necessary to take away a portion of the existing 
stables. In the engine-house there is room for accommodating 
another three engines, which can be ordered as required. In the 
boiler-house I have made provision for four Lancashire boilers, 
which necessitates the building being wider than would be the 
case if tubular boilers were employed, so that the buildings, when 
full of machinery, will be large enough to supply 94,200 8.c.p. 
lamps; and ab the present rate of increase this would take 12 years 
before it will be necessary to again extend the buildings. I bave 
arranged openings in such a position that the minimum amount 
of labcur is entailed in handling the fuel used, coupled with great 
rapidity of discharge, as there has been difficulty in unloading 
coal hitherto. 

Boiler House.—There are five Babcock and Wilcox boilers now 
working, each capable of evaporating 4,000!b. of water per hour. 
These boilers are being supplemented with two Lancaab ire boilers 
8ft. Gin. diameter by 30fb. long, each boiler being capable of 
evaporating 8,000lb. of water P hour, and working at a pressure 
of 160lb. to the square inch. To make room for these new boilers, 
I have designed an underground flue, which will connect with 
our present flue, and with the new shaft when built. The 
boilers are being provided with the best-known fittings in 
the market, ino ading superheaters in order to gain every 
, ble economy in coal consumption and working cost, 

he steam is delivered from these boilers to the superheaters, 
and then through the main steam ring to the engines, Super- 
heaters are not in general use, but are becoming so in all the 
modern works. The boilers, main flue, foundations, etc., are 
costing us £3,295. 16s, 2d. A new feed pump is being installed 
capable of delivering 5 000 gallons of waber p hour against a 
pressure of 160lb. The condensing plant will be between the old 
and new boilers, consisting of air and circulating pumpe, capable 
of dealing with 30,000lb. of steam exhausted from the engines per 
hour, returning the condensing steam to a storage tank called the 
* hob well.” A grease separator is provided for extracting the 
grease from the steam. This is inserted in the main steam 
exhaust pipe in a suitable position. On the feed service a well. 
known filter of the '' Edmiston " type is placed, so that we should 
have no trouble with oil or grease getting into the boilers, having 
thus taken double precautions. The condenser iteelf consists of a 
number of brass tubes, exposing a cooling surface of 3 000 square 
feet. There are two l4in. mains connecting the condenser with 
the cooling tower. When the condenser, the hot-well, the pumpe, 
and all the requisite machinery for onon or the steam into 
water are completed, the plant will be second to none in the 
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kingdom, as everything is specified to be of the mosb approved 
pattern. The condensing part of the scheme, with the cooling 
tower, pumps, engines, piping, foundations, etc., will cost £5,221. 

Water Reservoir. —In connection with the condensing scheme, 
we have built a large water reservoir, capable of holding 100,963 
gallons of water. In the construction of this reservoir over 600 
tons of concrete have been used. The reservoir forms the foanda- 
tions for the cooling tower, which cooling tower is 60ft. high, and 
capable of dealing with the heated circulating water when cooling 
80,0001b. of steam per hour. At present this is the largest tower 
erected of its sorb south of the Thames, and will be of material 
value to us in providing a good supply of freeh water, which has 
been well exposed to the air continually, as well as heated and 
cooled many times, so that the cooling tower and the reservoir 
form (1) a large storage tank for water, (2) a means of cooling the 
circulating water after leaving the condenser, (3) a water purifier. 
These cooling towers, where there is an insufficient supply of 
water for condensing purposes, sre becoming general. 

Engine-Rooin.—Ia the engine - room we are putting down a 
400-kw. Willans-Ferranti seb, which will bring the capacity of our 
plant up to 1.070 kw. This set, together with the foundations, 
will cosd £4,553. 14s. 8d. 

Switchboard.—A switchboard of the latest approved type for 
controlling high-pressure electricity supply is being provided, and 
will be situated in the corner of the engine-room now occupied b 
the rectifiers, which rectifiers will be removed to the new build. 
ings. The switchboard provides 5 gear for the alter - 
nators, and has a capacity of 400 kw. Ib will cosb £780. 106. 

Distribution Department. — Malus have been laid in all the 
important streets of the borough, the aggregate length of the 
cables being 40 miles. We have continued our policy of doing 
away with the small house transformers, and connecting the con- 
sumers to the 220-volt network. During the year we have only 
been troubled with damage to one of the cables, which was done 
when the road was opened up for the pur of laying a water 
supply. The mains have been kept ia ect repair, and, so far 
as one can ascertain by testing, they are as pe: fect to-day as when 
first laid. 

Shaft, —In future extensions I have always contemplated build. 
ing another 8 aft ab the opposite end to the present one, and for 
this purpose the mein flae has been extended right along the whole 
length of the building, not because we require a new ehafb at 

but we shall eo in the near future, and I note with 
eatisfaction that Sir William Preece confirms my original idea, as 
there is considerable difference in opinion as to the capacity of a 
shaft; the American practice being twice what the English 
practice is, and in America our present shaft would be considered 
ample for to come provided the draught were nob affected, 
whereas in England it would now be considered sufficiently loaded. 

Nuisances.— During the year we have been troubled, and some- 
what severely handled, by complaints with reepect to smoke and 
vibration, and I would respectfally inform you that the extensions 
to the worke, suggested in my reporb presented to you on Jan. 4, 
1899 (18 months ago), should feme y all reasonable causes for 
complaint. With regard to the smoke nuisance, the new exten- 
eions which you decided to carry out in January, 1900, and for 
which contracte have been eotered into with Mesers, Tinkers, the 
boilers are designed in such a manner, and with smoke-consumino 
devices, which should obviate most of the difficulty, as I thin 

u are now aware that the cause of the trouble is brought about 


y (1) the inferior quality of the fuel sapplied by the contractors. 


(for which we obtained damages) ; (2) on account of the particular 
type of boilers we were using, and the fact that these boilers were 
hard pressed, so thab ib was only ible to burn certain classes 
of fuel in order to hold steam. e new ones will provide ample 
boiler power, and will be equal to an addition of four of the old 
type. The new type of boiler is not a ‘‘ smoke producer," and can 
be worked more easily with a minimum amount of smoke, especially 
as it ia fitted with smoke-consaming arrangements. 
Bad Water.—I have during the year had 10 analyses made of 
the Jackwood Springs and the town water for steam. rai- ing 
urposes. The experta have given me as their opinion that it 
not amenable to treatment, and below is a copy of the report 
I presented to the committee with referenoe to our water supply. 
I have carefully studied the question of the purification of our 
well water, based upon our following analysis : 


Well Water. Grains per gallon. 
Calcium carbonate ..... ...........—........ — cece - 70 
Calcium sulphate............... PNEU —.—— 743 
Sodium chloride ................—........ — . 561 
Oxide of iron. om. N —— '81 
Nitrates and nibrites of lime and magnesia ...... 3 95 
Total (EAE 6 &E 6 &O 6 HE F&O 6 00500098 6 OS 6 8 F&O 0 A 8 00920929 a 18 50 


The well water is nob a good one for boiler purposes. It con- 
tains a considerable quantity of mineral matter in solution, and 
if not treated before going into the boiler it will cause the forma. 
tion of a very bard scale on the plates and tubes. It has also 
corrosive properties, due probably to the nitrites and nitrates, and 
possibly to the chlorides. Although there is no free acid in the 
water, the reactions which take place at the high temperatures 
which are attained in our boilers probably give the water acid 
properties, and there being nothing in the water to neutralise 
these they attack the metals with which they are in contact. The 
scale-forming impurities could be removed by the addition of good 
soda ash before the water is used in the boiler, but we should 
require sebtling tanks for this purpose. If you continue to use 
the well water I should advise you to adopt this course, as a little 
soda ash would make the water alkaline to a certain extent, and 


THE ELECTRICAL ENGINEER, NOVEMBER 2, 1900. 


would tend to mitigate the corrosive action. It will be seen from 
the above analysis that the nce of nitrates and chlorides in 
the water tend to indicate that it ie polluted by sewage or other 
apars water draining into the well, or percolating through bhe 
soil. Unfortunately, the eamples of well water differ, owing 
that the character varies from time to time. The analysis of the 
town’s water is as follows : 


Grains per gallon, 
Calcium carbonate ... ............ 3 . ~ 1°75 
Calcium sulphate „ 53 
Magnesium sulphate. . 72 
1 i 90 
ium chloride 22 2:64 
%%%éͤö«ꝛt i mom eimi e. DS 


The following is a copy of an analysis made by Mr. Kent Smith: 


Soap Test. 
Temporary bardness . 3 Nil. 
Permanent hardness . . 11 80 
Total hardness ....... . . 11:80 
Alkalinity equivalent, 35 grain calcium carbonate per gallon. 
Residue. Grains per gallon. 
Calcium carbonate ................... — abies 4. 13 
Calcium sulphate es —.—.—2.— 590 
Magnesium carbonate . s . trace 
Magnesium sulphate . all. 
Magnesium chlorid 2 . 93 
Bodiam chloride eere o 4. 495 
Alumina, etc. (soluble ß . 2 73 


JJC „ — 15 
Sample of scale: Mark, Tunbridge Wells (one piece only received). 


Result of Analysis, Per cent. 
Calcium sulphate . 9190 ` 
Calcium carbonate... . .............. Ves (eae — '54 
Magnesia iia tee N Tossa ees 270 
Alumina and peroxide of iron... 80 
Insoluble siliceous matter . -- 248 
Combined water and organic matter wee 184 
99:66 


E following is a copy of an analysis made by Mr. Cecil H. 
ribb : 


Greins per 
Total solid residue Z 8 . Bll 
Chloride ...... TENE . ee e E 
Chloride of sodium (oaloulated) . (-—— — 
Nitrogen as nitrates and nitrites er eS 
Nitrate of soda (calculated) ............. ee-— — 
Temporary bardnese.............— eese . . DONE 
Carbonate of lime (calculated) ............. e — 
Permanent bardness...................... . cece 2 19:0 
Sulphate of lime (calculated) ................... 2. 258 
Total hardness .-....0.....csccscssescsssensessorce 19 0 
Remarks—free carbolic acid ... — 90 


The sample is quite devoid of free non-volatile acid, being 
elightly alkaline after boiling. 

I bavo also been in communication with Mr. Dewrance, with 
Mr. Hiller (of the Boiler Ineuranoe Company), Captain Sankey, 
and several others, all of whom admit it is a very difficult water 
bo treat. One of the moat successful treatments for the purifica- 
tion of water is known as the '' Archbutt-Deeley " process, by 
which the carbonate of lime, or calcium carbonate, can be gob rid 
of, and the hardness reduced from anything to about 4 per cent. 
Unfortunately, ib will be noticed that in our water the carbonates 
are low, the sulphates predominating. Calcium sulphate is one 
of the most objectionable constituents of boiler water on account 
of the hard scale it produces. Iam of the opinion that sulphate 
of magne.ia is formed, as carbonate of lime, when boiled with 
sulphate of magnesia ie transformed into sulphate of lime, and 
when the temperature is high enough, changes into hydrate 
magnesia, the chomical change fo: ming a hard scale like porcelain, 
similar to that which we had in our boilers. An excellent paper 
was read by Mr. Leonard Archbutt before the Institution of 
Mechanical Engineers, on the subject of ''The Softenirg of 
Water,” in which he showed clearly that certain classes of water 
do nob render themeelves amenable to treatment, and in many 
cases the source has to be given up and a fresh one sought after. 
I, therefore, think it is advisable for the committee to wait and 
eee the effecta of the condensing plant, as I have designed it in 
such a manner that we use the water over and over again, adding 
aboub 12 per cent. as make up, which 12 per cent. I propose taking 
from the discharge side of the condenser, and this water, after 
having been cooled, softened, and heated many times, should be 
fairly pure. We have tried both town and Jackwood Spring water 
for this purpose, and do not find that by using the town water the 
result is any better than the Jackwood Spriugs for steam.raising 


purposes, and taking into consideration the expense of using the 
town water as compared with the Jackwood spring water, the 
have given 


3 is strongly in favour of using the latter. 
a great deal of attention to this subject and the correspondence, 
reporte, etc., would fill a small book, and I have fully appreciated 
the fact that id is our most serious trouble, and for that reason I 
may say that the new plant when erected should remove most of 
this, as we shall be using distilled water, with the exception of 
about 12 per cent. make-up, which will be purified and treated, so. 
that the difficulties with the corrosive action in the tubes and 
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deposit may be removed. This will effect a saving to us of ab least 
£300 per year in repairs. | 
REVENUE ACCOUNT. 


Dr. Expenditure. E s d. 
! Generation of Electricity. 
Fuel 00 ewe eee 090 OO o to 09 9-Q$ ooe 0-0 9 O09 Oe vets © OO a 60 o 8 8 OF 09900099 600 00 £2,445 12 9 
Ol. 6 6000 neee ene OO 6 88808 O46 eee at o wt © B ARRA! 90 7 8 
Water, waste, and engine-room stores . smo s m sue 80 4 4 
Wages—Generating ............ ————— M 966 13 9 
Repairs, materials............ E 1498 0 
Total works costs . . . .. . 3, 379 5 6 
Distribution. 
Repairs to mains— wages. . . . . s os s on o o 10 14 10 
Repairs to meters — wages . . . 12 14 10 
Repairing meters, transformers, ebo . e 417 
Meter inspector ........—..... . . 3 21 17 6 
3,428 14 3 
Public Lamps. 
Wages of trimmers ....... J 1898 18 
ns $9990 SONADO SE 09090660060 bó phinn o 509004900099 0950900500059 Ld 49 16 5 
Globes, fittings, repairs, eto . 30 12 6 
3,707 7 10 
Rent, rates, and taxes. . 2 299 19 9 
Management expenses. . .. 1,048 9 1 
Insurance . FC 41 12 4 
Miscellaneous . . . . . 4 . 2 8 73 3 11 
Total expenditure . . . 5170 5 11 
Interest on capital. ... . 6 4 1,213 16 6 
Redemption fund ............. . . —— ~ 1142 9 2 
7,020 11 7 
Neb profit for year after paying 3 per cent. on the 
io pn outlay, and setting aside 3 per cent. | 
emption fund 1.5 eee moe no rise proh etta ES we. 764 12 10 
£8,291 4 5 
Cr. Income. £ s.d. 
Sale of current per meter .. . . . ... 6,767 16 9 
Publio lighting ... . . mmm. 815 6.8 
Wages, repairs, carbons, and interest... . .. 552 16 7 
Rental of meters C&O 0 &E 6 OS 6 FE 8 9909990 Q5 000 6) 9090094090900? 0009 09 0 G8 266 4 9 
Sale of ashes 0 % RC ee ry ee oe oeoo pihe 2 21 19 6 
Extra des ds eee O00 0008 68 OE ORO 0099 00 -t o ma soe 00 9 8 Cat 8 69 6 0 
Miscellaneous m — MÀ 62 11 2 
| | 8493 0 5 
Less allowance for bad debts... ................... 201 16 0 
£8 291 4 6 


Financial.— Referring to the revenue account, the profid for 
the year available for dividend if the undertaking were 
owned by a company is £3120, as against £3 984 for the 

revious year, and after paying the interesb and redemption 
and on the borrowed capital there remains a net profit of 
£764. Comparing the gross profits with the previous year 
the sum is less by £864, which is attributable to the large 
reduction in the prices charged for electricity in the borough 
both for private and public lighting ; the average price 
obtained from private consumers being 4°8d. per unit, and for 
puris lighting 1:19d. per unit, wbich price for public lighting 

lower than any other town in the kingdom. The previous 
year the average price charged to private consumers worked 
out ab 5 68d. per unit, or nearly ld. more, and the average 
price obtained for public lighting was 2 93d. per unit, or 13d. 
more per unit "This means that tbe private consumers have 
been getting their electricity ab nearly 25 per cent. reduction, 
and the public lighting (the general district rate) have been 
supplied at a reduction of 140 per cent. Io is not surprising, 
therefore, thab the profite should be considerably reduced. I» is 
interesting to note the relative prices obtained from various classes 
of consumers in Tunbridge Wells: public houses and hotels, 
average price paid for electricity per unit, 3 9d. ; shops, 48d. ; 
private houses, 4 89d. ; offices (early closing), 6 00d. ; churches, 
6°00d.; from which it will be seen that public-houres and hotels 
obtain their supply at an exceedingly low rate, and far cheaper 
than they could ever hope to generate ib for themselves. The 
fuel works out at an increase of 22d. per unit. The stoker's 
bonus system has worked well during the year, and tends to 
reduce the amount of smoke emitted from the shaft, In the other 
items, which comprise the works costs, it will be seen that they 
have been reduced, although nob so much as I should like. If we 
had not reduced the price, our net profits this year would have 
been £3,130. It will be seen from the income side of the account 
that the wages, repairs, carbons, and interest on the capital, 
which may be properly debited to public lighting, amount to a 
large proportion of tbe total revenue obtained for public lighting, 
and, of course, this sum must be deducted from the total revenue 
for public lighting in order to ascertain the brue price charged per 
unit, as it then places public lighting on the same basis asa 
private consumer, which consumer has to wire his house and 
supply his fittings at his own expense. 

Boot also gives a table, showing the progress of the under- 
taking, and states that so far as the costs go, and owing to 
unfavourable circumstance, he has been unable to show a decrease 
in the total costs. However, this was general with all under- 


takings, and was caused by the increased prie of fuel. A table is 
then given showing the works coste at neighbouring towns, and ib is 
interesting to note that Tunbridge Wells comes fifth, the cosb ME 
unit sold g 1‘68d. and the number of unite sold 496,297. e 
dividend on stock and redemption fund are responsible for £2,355, 


which is equal to 1:18d. per unit, from which it will be seen thab 
the capital outlay bears very important relationship to the success 
of the undertaking. | 


ANALYSIS oF Costs SHOWING PROGRESS. 


— 


Cost | Cost 
1898 9 

— 1899.1900. | per per 

unit. (approx.) unit. 

Coal and other fuel........... £2,445 12 9|1-18d. | £1,350 96d. 
Oil, water, waste, and storer| 170 12 0| Od. 109 | ‘07d. 
Wages of workmen.. ......... 560 13 9| 27d. 511 | ‘357d. 
Repairs and maintenance 196 7 0 09d. 112 | 07d, 
Works costs ...| 3.379 5 601 63d. 2,082 |L:48d, 

General costs — 

Rente, rates, and taxes. 299 12 9, 14d. 213 | °152d. 
Management expenses ....| 1.163 5 4 557d. 899 643d. 
Total cost £4 842 3 7/2:327d.| £3,194 2·275d. 


STATEMENT OF ELECTRICITY GENERATED AND SOLD. 


Quantity pee 2n d uns.. ! 10 „558 
; ublic lampe ...... m : ; 
Quantity sold 1 meter sas 332.273) * 
4 


Total maximum ecpply demanded (kilowabta)..........-.... 
Number of lampe, 28,502 (66 arcs). 


The statement of electricity generated and sold is satisfactory. 
The number of lamps connected has gone up considerably, the 
maximum supply demanded has increased from 306 kw. to 
493 kw., or an additional 200 h.p., and we now bave as many 
lamps connected to the mains as we have inhabitants, which is a 
record result, | 

Net Profit. —Adding our net profid for this year to the balance 
brought forward from last year (after givin b year ld. to the: 

eneral district rate), there remains a surplus to date of £2,080 
or the Council to deal with, and I would recommend that £1,000 
of this amount be pub to the reserve fund, the remaining £1,039 
beiog carried forward to next year's account. I b tbat I cannot 
recommend the Council to further reduce the price of electricity, 
but hope at some future date, when the price of coal and other 
materials have gone down to their normal, that I shall be 
able to recommend a further reduction, as I believe a '' cheap and 
efficient supply " is the correct motto for a successful electricity 
works. We have sold more than 40 per cent. of our totel unite to 
private consumers at 3d , the figures being 125,007 ab 3d. and 
207,206 at 6d. A table is given showing & comparison of the average 
rice obtained for private and public lighting in similar towns, 
Funbridge Wells coming about second in the list. 

Publ.c Lighting.—' The Council have during the year decided to 
light 262 additional electric incandescent lampe. This will mean 
thab the borough will be lighted by arc and electric incandescent 
abe ene exception of the outlying streets, where no cables 
are lai 


As to workmen’s dwellings, it is suggested that if the Council 
decide to build houses for tbe working classes they should instal 
the electric light, as they could well afford to supply workmen’s 
dwellings ab 10s. per 8-c.p. lamp per annum. The lamps would 
remain the property of the Corporation. Free wiring was quite 
as necessary to-day as ever, and there was a future before a firm 
who would work the business on sound commercial principles and 
give satisfaction. Many householders who let apartments appeared 
to have appreciated the value of electricity as an illuminant, and 
many of them have had the electric light installed. As to the 
supply of lamps, owing to many complaints due to faulty lamps, 
Mr. Boot thinks ib would be in the interests of the undertaking 
to supply lamps to the consumers of a well-known make ab cost 
price plus a small additional sum to cover expenses. When the 
new works are finished there will be room to accommodate over 
2,000 kw., or sufficient plant to supply 120.000 8-o.p. lamps con- 
nected. Ab present, however, only orders for plant to the extent 
of 1,170 kw. are being placed. He also considers it advisable to 
extend their lighting area, as they could supply neighbouring 
towns and villages ab a much lower rate than they could afford to 
if they established their own works He would recommend the 
Council to purchase motors and heating apparatus, and to leb 
them out on hire to the consumers, This has been done with 
coneiderable success in many of the large towna, and he thinks 
there would certainly be a market and demand for same in this 
town. 

Mr. Boot then says: Before concluding, I desire to thank the 
chairman and members of the committee, who have given most 
valuable time to the town in the interests of the undertsking, 
as well as the staff employed, for their loyal services, and the 
Officials belonging to the other departments for their kind 
assistance,” | 

Appended to the above report is a copy of the report presented 
to the Electricity Committee, in which Mr. Boot seta forth the 
advantages of electric tramways. For Tunbridge Wells, it may 
be remembered, he recommends the use of the overhead trolley 
system, and gives the routes along which the tramways might run, 
The best route, and thé route which would be of most service bo 
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the inhabjtente of the town, would, he thinks, be from the Brighton 
- Railway Station vid Montacute-road, Eridge road, London - road, 
High.street, Mount-pleasant, Grosvenor-road, St. John’s, London- 
road (Southborough), the total distance being three miles. The 
narroweet point on this route is 25ft., and the heaviest gradient 
1 in 9, which, however, is short. The sharpest radius is at the 
bottom of High.street, being 11ft. The length of the alternative 
routes is about the same; the narrowest point being on one of 
94ft. The heaviest gradient is 1 in 15. On the other the heaviest 
gradient is 1 in 9. 

A rough estimate by the author as to the cost of construction is 
as follows : 


Track construction, including by-paseos ....... —— . 22. E15 000 
Overhead construction ã sean se oo sevens 5,400 
Sit eee “ e S RES 3,600 
Car- shed %% ĩòͤL»p ors RENN 7,000 
Sundries, z . 2 ã . 2.2. 2,000 
Total cost of equipment i . . . . £88,000 

Id would, of co be necessary to add to the machinery at the 


urse, 

works. but this would not be very expensive, as the load factor on 
a tramway system is high. Asto the working expenses, he puts 
it at 8d. per car mile, on account of the hills. The number of car 
miles estimsted to be run in 313 days, working 10 hours per day, 
with four cars on the route, was 75,120 car milee. Thus the cosb per 
annum equalled £2,504; interest and sinking fund on the capital 
expenditure, ab 6 per cent., equals £1,980—making a total of 
£4 484 per annum. Each car could carry 44 paseengers when 
taking about 44 kw. Esch car would be equipped with two 
25-h. p. motora geared to the axles, and the current supplied to tbe 
motors would be controlled by the motorman through a series. 
perallel eontroller. 


LEGAL INTELLIGENOE. 


progrees of the 
although the 


last, state thab two quarter 


thought thab was more than the plaintiff was entitled to—an 
incompetent workman had been sent in the first , and the 
work might have been done by an ordinary . The 
laintiff said his charges were quite reasonable. The learned 

mmissioner pointed out that the defendants had not made any 
bargain as to price. A jury would have to decide what was 
reasonable under the circumstances. The plaintiff must summon 
a jury within three days, or be non-suited. 


ee —. 


COMPANIES’ MEETINGS AND REPORTS. 


ST. HELENS CABLE. 
This Company held their first annual meeting on Oct. 21 ab 


St. Helens. 
Mr. Heyl-Dia, teking the chair, ed to reporb on the 
b 13 monthe, which was so satisfactory that 
arrington electric cable works had only beeu 
working for the past six months, the Board were in the pleasant 
position of being able to recommend that a dividend of 6 per cent. 


on tbe ordinary shares be declared and, paid forthwith. The 


prospects of the Compapy were as bright as could be wished, as 
the works were going night and day, and the continued addition 


of new plant was being fully occupied as ib was put down. 


The report was adopted unanimously, with the usual amenities 


amenities attending the conclusion of a satisfactory meo! ing. 


EASTERN EXTENSION, AUSTRALASIA, 
TELEGRAPH. 
The directors, in their pol sigh for the half year ended Jane 30 


dividends of 14 per cent. each have 
been paid, leaving £116,953, from which £190 has been deducted 


AND CHINA 


for dividend on new shares, and £100,000 transferred to the 


general reserve fund, leaving the balance of £16,833 to be carried 
forward. The groes receipts amounted during that period to 
£313 227, against £324,361 for the corresponding half-year of 1699. 
The working expenees, including £28 261 for maintenance of 
cables, absorb £108,660, against £107.267 for the corresponding 
period of 1899, leaving £204 567. During the half-year the 
unissued balance of 50,000 shares of the Company’s share capital 
was issued to the shareholders at a premium of £3 per share, or 
£13 each, and an official quotation has bean obtained. The balance 
of per cent. Australlan Government subeidy debentures has been 
pe 0 LJ 


COVENTRY GASFITTING, FLECTRICAL, AND 
"^. ENGINEERING COMPANY. 


In the Companies’ Winding-up Court, on the 25th ult., Mr. 
Justice Wright heard tbe petition of A. Davies and another for 
the winding-up of tbe Coventry Gasfitting, Electrical, and 
Engineering Company, Limited. 

Counsel raid since the presentation of the petition a scheme for 
reconstraction had been laid before a meeting of the company, 
and a resolution had been passed by the directors asking thab the 
petition should be allowed to atand over for eix weeks. 

Mr. Buckmaster, representing two creditors. said his cliente 
knew nothing of the scheme, which should be laid before them in 
a formal and proper way. He suggested that there should be an 
adjournment for a fortnight. 

His Lordship adjourned the Nec e for six weeks, with liberty 
to restore it to the list within that period if necessary. 


CAPE ELECTRIC TRAMWAYS. 


The report of the directors for the year ended June 30, to be 
ab the meeting to be held in London on 14th inet., 
shows a net balance to credit of £65,204, which added to 
£15,615 brought forward, makes a total available of £80,820. 
The directors have already paid two interim dividends amountin 
to 9 per cent. upon the capital. The directors have aleo p 


LONDON ELECTRICAL CABS. 


In the Companies Winding-up Court on the 3leb ult. Mr. 
Justice Wright gave his reserved Judgment in the matter of the 
petition of Colonel C. E. Foster and others for the compulsory 
winding-up of the London Electrical Cab Company, Limited. 

The directors opposed the petition on the ground that com- 
pulsory winding up would render valueless their only remaining 
aseote, which consisted of two licenses. 

Mr, Counsel, for the petitioners, said all personal charges 
against the directors had been withdrawn. 

Mr. Justice Wright said the interests of the shareholders 
ought to be protected so far as the licenses were concerned, and 
the business of the Company ought not to be terminated. The 
Algen secret agreementa had not been supported by evidence, 
rie e was willing to appoint a provisional liquidator if asked to 


O 80. 
The matter was allowed to stand over until next Wednesday. 


RECORDING TELEGRAPH, LIMITED. 


Mr. Justice Wright also heard a winding-up petition of this 
company this week. Ib was mentioned that the company’s assete 
consisted of shares in another company, which it was expected 
would become more valuable in a short time. The petition was 
ordered to stend over so that evidence might be filed. 


REFUSE DESTRUCTION. 


On Tuesday, ab Lambeth, the South London Electric Supply 
Company were prosecuted for causing a nuisance by burning 
refuse at their works at Loughborough Junction. The company 
are by contract with the Vestry compelled to take over the refuse 
and destroy ib. 

The case was adjourned on the undertaking that no more refuse 
would be burnt. 


FIXING UP A TELEPHONE. 


Mr. H. E. Childe, Liverpool-road, Islington, sued M 
Charles Atkins and Nisbet, 1, Water-lane, in the Ci 


esers, 
ty of London 
Court last week, for £3. 38. for fixing up a telephone ab their 
premises. The defendante paid £2. 10s. into court, and said they 


£8,000 to the credit of the reserve fund, and have created a 
e reserve to the credit of which they have placed £12,000. 
e 


irectors recommend a bonus of 3 per cent. upon tbe 


capital, which will absorb £12 000, leaving £12,870 to be carried 


. ad 12 monthe’ working the 5 system 
as carried 11,332, passengers, as against 8,489 490 passengers 
in the preceding year. The Port Elizabeth system has carried 


2,967,420 passengers, as against 2,563,259 passengers in the pre- 


ceding year. The grand total of passengers carried on both 
systems for the preceding year was 11,052,749. For the year 
under review the tctal number is 14,300,047, which shows an 
increase of 3,247,298. 


WESTERN TELEGRAPH. 


The sere d general meeting of the Western Telegraph Com- 
pany, Limited, was held on the 30th ult. at Winchester House, 
.C. Mr. W. 8. Andrews presided. The reporb and accounts, 
already noted by us, were passed. 
The Chairman said tbe joint working of the two companies 
mad proved do be more advantageous bhan the separate workings 
n 


A final dividend of 3s. per share (making 6 per cent. for the 
year) and a bonus of 28. per share was declared. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Midland Railway Company.—Particulars of contracte for 
stores, 1901. will be found in our advertisement columns. Tenders 
close Nov. 13. 

Kendal —The Corporation invite tenders for the supply and 
erection of various plant, Tenders by Dec. 1. Details in our 
advertisement columns. 

Farnworth.—The Urban District Council invite benders for the 
wiring of premises on a deferred payment system. Tenders by 
Nov. 12. Details in our advertisement columns. 

Newoastle-upon-Tyno. —The New Tramways Committee of the 
Corporation invite tenders for arc lamps and accessoriee, era 
by 21st inst. Details in our advertisement columns. 
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Pemberton.—The Council invite tenders for boilers (preferably 
Lancashire), engines and dynamos, PAbtery, switchboard, crane, 
and conductors. Tenders by Nov. 8. Details in our advertise- 
ment columns. 


Nottingham.—Tenders are invited for the installation of an 
electric lighting plant ab the new workhouse. Specifications may 
be obtained from Mr. G. Muncaster Howard, clerk, Poor-Law 
Offices, Nottingham. 


Grantown-on-Spey.—The Commissioners of the burgh invite 

tenders from electric light companies to eapply electric light for 
ublic and private consumption within the burgh. Tenders by 
ov. 6. Details in our advertisement columns. 


Wolverhampton.—The Tramways Committee invite tenders for 
erection of car depób, paint and repair shops, ebo., at Cleveland. 
road. Plans, obc., may be seen at the office of Mr. J. W, Bradley, 
M MN BH , borough engineer, Wolverhampton. "Tenders by 

ov. 19. 

Glasgow.—The Executive Committee invite tenders for the 
wiring for aro and incandescent lighting and electric motors at 
the G w International Exhibition, 1901. Full particulars can 
be had on application to Mr. Thomas Young, the engineer, 4, 
West Regent-street, Glasgow. 

. Manchester. —The Tramways Committee invite tenders for the 
supply of cast-iron bases for tramway poles. Specifications, etc., 


may obtained on application to Mr. J. M. M'Elroy, general 
manager, Tramways Department, Town Hall, Manchester. Ten- 
ders by Nov. 9. tails in our advertisement columns. 


Walker (Northumberland). —Tbe Urban District Council invite 
tenders for the erection, complete, exclusive of buildings, of a two- 
unit dust destructor of the Meldrum type, etc. Specifications can 
be obtained from the engineers, Messrs. Handcock and Dykes, 1, 
` Victoria-street, Westminster, London, S. W. Tenders by Nov. 13. 


Harwich.— Tenders are invited for gas-engines, dynamos, cables, 
battery of accumulators, combined lighting and traction switch- 
board, street boxes, corrugated iron buildings, engine and dynamo 
foundations, double-decked cars, track laying, and traction equip- 
ment. Tenders by Nov. 17. Details in our advertisement 
columns, 

Leeds.—The Leeds Tradeemen’s Benevolent Institute invite 
tenders for the installation of electric SEDA required in alterations 
and additions to 41, Park-equare, together with three shope and 
business premises, Park-lane, Leeds. Plans, etc., can be obtained 
from Mesers, Butler, Wilson, and Oglesby, architects, 19, East. 
perade, Leeds. 

London (Oity).— The Streets Committee of the Corporation 
invite tenders for the hiring of a mechanicálly-driven dust-cart for 
collecting and removing the dust, trade refuse, and street sweep- 
ings from the res to the Corporation’s depdt at Lett’s Wharf, 
Commercial-road, Lambeth, S.E. Tenders by Nov. 10. Details 
in our advertisement columns, 


Stockport.—The Tramways Committee invite tenders for the 
overhead equipment and supply of rail bonds for six sections of 
their electric tramways, having a total length of about 2 miles 
3 furlongs 5 chains double line, and 2 miles 2 furlongs single line. 
Specifications, etc., may be obtained from Mr. A. J. H. Carter, 
electrical engineer, or Mr. John Atkinson, A. M. I. C. E., borough 
surveyor, Central-buildings, Stockport. Tenders by Nov, 24. 


Stockport. —The Tramways Committee invite tenders for the 
laying of the permanent way of their electric tramways, including 
conorete foundation, but exoluding bonding and paving, in six 
eections, having a total length of about 2 miles 3 furlonge 5 chains 
double line, and 2 miles 2 furlongs single line. Plans, etc., may 
be obtained on application to Mr. John Atkinson, A. M. I C. E., 
borough surveyor, Central-buildings, Stockport. Tenders by 
Nov. 24. 

Norway.—The Secretary for Foreign Affairs has received a 
diepatch from her Majesty's Consul General at Christiania stating 
that tenders are invi by the Stavanger Corporation for the 
establishment of electrical communication or transmission of 
power from the Altesrig Waterfalls to Stavanger, & distence of 
about 39 kilometres, in &coordance with the plans of a civil 
engineer named Schoien. Tenders must be received by Jan. 2, 
1901. Further information may be obteined on application to 
Mr. E. Berentsen, British Vice-Consul, Stavanger. | 


London, 8.W.—The London County Council invite tenders for 
the supply, within 10 weeks of the order being given, of about 150 
arc lampe, required in connection with the electrio light installa. 
tion for the Victoria-embankment and Westminster Bridge. 
Approximately, 80 of the lam;s will be for current of 10 to 12 
amperes, and 70 for current of 5 to 6 amperes. The lampe will be 
run in both cases 10 in series, and the eupply will be from one or 
more dynamo», the pressure available being from 460 to 480 volte. 
Each person tendering will be required to submit a drawing of the 
kind of lamp which he proposes to supply, showing details of con- 
struction, and the ma to be used. Specifications, ete., may 
be obtained at the Eugineer's Department, 9 Hall, Spring- 
gardens, S. W., upon payment of £1. Tenders by Nov. 13. 


RESULTS OF TENDERS: 


Bradferd.—The Council bave confirmed a contract with Messrs. 
Pollio and Wigzell and the Electric Construction Company, 
Limited, for the eupply of an engine and alternator, ab £3,975. 

Louth (Lines.)—The Free Wall Paper Company, Limited, have 
placed the contract for the electric lighting an wer distributing 
plant in their works with Messrs, Crowther an „ Manchester. 


Birkenhead. —The Corporation have accepted thé tender of the 
Callender’s Cable and Construction Company, , 90, Cannon- 
street, London, E. C., for the supply, delivery, and laying of feeder 
mains, eto. 

Aberdeen.—The Tramways Committee have received a tender 
for the supply of 25 eleotric cars, the electric equipment of six of 
the horse cars, and the supply of spare parts from the British 
Westinghouse Company, Limited, ab 218,439. 

Bradford.—The Corporation have accepted the tender of Messrs, 
Newton, Bean, and Mitchell, Bradford, for engine and dynamo, 
etc.; and that of Messrs. Collinson Bros., Bradford, for switch- 
board, arc lamp-posts, etc., for their destructor works Southfleld - 
lane, Bradford. 

Hackney.— The Med here accepted the following tenders for 
their electricity works: Dorman, Long, and Co., Victoria - street, 
constructional ironwork, £3,145; British Insulated Wire Com- 
pany, mains, including trenching, troughing, cables, boxes, and 
house service, £46,416. A note referring to these and a number of 
other tenders will be found in another column. 

Eastbourne.—The Corporation have accepted the followin 
tenders for the supply and erection of a water-tube boiler, wi 
fibbings, feed pump, etc., a 400-kw. steam alternator, with exciter 
(ver enclosed high-speed engine), and main switchboard and 
connections: Stirling Boiler Company, two boilers, etc., £2,033 ; 
Ferranti, Limited, two alternators, etc., £7,8E0, switchboard, £982, 

Longton. —The Gas and Electricity Committee have accepted 
the following tendera for electric lighting machinery: Electric 
Construction Company, Wolverhampton, engines, dynamos, boiler, 
balancer, and switchboard ; Chloride Electrical Storage Syndicate, 
near Manchester, accumulators; E. Green and Son, Limited, 
Manchester, economiser ; Babcock and Wilcox, London, boilers 
H. J. Coles, Derby, travelling crane. 

Brighton.—The Town Council have received the following 
tenders in connection with rewiring the abattoir premises 
Hollingdean-road, for electrical installation : 


G. Hignett, 5, Clifton-terrace, Brighton .................. £119 15 0 
C. J. and Son, North-street, Brighton. . wee 08 10 
H. G. Galliers, 21, Stb. Jamee’s-street, Brighto 


or kk 95 0 
Page and Miles, Limited, 60, Western- road, Brighton. 51 15 


BUSINESS NOTES. 


TRACTION. 


Paisloy.—Mr. Murphy has made yet another offer. A poll of 
ratepayers is to be taken. . 

Lowestoft.—The Town Council have to Mr. Walter 
Beer's terms, and instructions are to be given to him to proceed 
with his eurveys of the proposed tramways. 

Darli: gton.—A motion to rescind a former resolution of the 
Town Council in support of the Imperial Tramways Company was 
on the senda for the last meeting of the Town Council, but was 
withdrawn. 

St. Helens.—The town clerk of St. Helens has been instructed 
to take all necessary steps with a view to the construction of a 
loop line along Pecker's-hill-road and Junction-lane, Sutton, in 
connection with the tramway from Robin’s-lane to the borough 
boundary in Bold-road. 

 Merthyr. — The arbitration conference upon a variety of impor- 
tanb.points in which the Merthyr District Council are concerned, 
on the one side, and the British Electric Traction Company, on the 
other, in to the construction of the new tramlines, etc. 
commenced in London on Monday last. | 

Folkestone.—The Corporation have decided to promote a Bill 
for tramways for the town. As already reported, the scheme will 
coat £95,000, The Sandgate and military authorities have acoepted 
dhe scheme. The Chamber of Commerce have passed a resolution 
expressing their full support of the scheme, 

Islington.— At the last meeting of the Vestry a lebter was read 
from the London County Council stating that ib proposed to intro- 
duce a Bill in the nex session of Parliament for powers to con- 
struct tramways from the Archway Tavern along the Archway-road 
to the county boundary, and from the junction in Mildmay-park to 
Ball’s Pond-road. 

Darwen —The Tramways Committee of the Town Council are 
to confer with Mesara, Leslie and Co. with regard to a pro to 
construct a tramway from Bolton to Cadshaw Bridge. The sur- 
veyor is preparing a atatement showing the cosb of street improve- 
ments and the purchase of property and fully constructing and 
equipping the line to Sough. 

Bury.—Plans sabmitted by the borough engineer for a large 
number of tramway sections have been approved, and will be 
included in the proposed Bill. The estimated cost of the Bury 
tramway scheme is about £200,000, and it is thought that in the 
course of aboub two years there will be a complete nebwork of 
electric trams in the borough. 

Wigan.—The Town Council's application for consenb of the 
proposed tramway in Standish will be considered ab the meeting 
of the Council on Nov. 5. The Aspull Distric Council having 
refused to consent to the construction of the proposed tramway 
within their district, so much of the proposed tramway as is 
ae within thé township of Aspull will be withdrawn from the 
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. Gospert.—A s meeting of the Gosport and Alverstoke 

Urban District noil will be held on the 6th for the purpose 

‘of considering the following resolution: Thad notice be given to 

the Gosporb Tramways Company that it is the intention of the 

Gosport and Alverstoke Urban ict Council to purchase the 

rin M in accordance with Section 48 of the Tramways 
c dd 


The tramway from Poole railway station through 
the Poole- road to Parkstone, and along the Ashley-road to the 
County Gates, Westbourne, is making rapid progress. A | 
proportion of the permanent way is laid, and the iron standards 
with the long arma for the overhead wires are erected all along 
the line of route. It is anticipated the lines will be open for traffic 
soon after Christmas. 
. Belfast.—A Board of Trade inspector made an official inspection 
of the tramways laid on the Newtownards-road and the Clifton- 
ville-road on the 31st ult. The tramway company announced 
ien they proposed to commence working on these extensions on 
ov. I, and, doubtless, this intimation will give general satis- 
faction to citizens, ially thoee residing in the districte more 
immediately concerned. 

Mr. Yerkes Again.—The Daily Chronicle says Mr. C. T. Yerkes 
announces in the New York Sun that, in addition to his Charing 
Croes-to-Hampstead underground, he will seek to establish surface 
electric lines, radiating in all directions fan-like from his northern 
berminus to a common centre. He does not, however, propose 
doing for South London or the East-end what he is about to 
undertake for the North. 

Haltfax.—4A letter having been received from the:clerks of the 
Southowram Urban District Council asking for an assurance that 
the Corporation would take trams into their district, the town 
clerk has been instructed to reply that the Corporation had 
obtained powan to construct tramways, with tbe intention of 
carrying t into wey district named in the Act of Parliament 
within tbe period fixed for completion. 

British Blectrie Street Tramways, Limited.—This Company 
has been registered with a capital of £300,000 in £10 shares, the 
object being to construct or purchase and equip electric tram and 
rail roads, ebe., to adopt an agreement with the Electric Tram 
Construction and Maintenance Company, and, further, to earry 
on in all or any of their respective branches the businesses of 
mechanical and electrical engineers, elec ne, eto. 


Lake District Tramways.—The promoters of the proposed 
electric tramways between Bowness, Windermere, and Ambleside 
will offer and advertise a scheme, with new plans, for the coming 
session of Parliament. The company are endeavouring to meet 
the views of the Ambleside, Bowness, and Windermere Councils 
as to road widening, and ib is expected that much of the recent 
opposition will nob be renewed sgainst the new scheme. 


Clerkenwell—The Vestry have decided to agree with the 
following resolution of the Paddington Veetry: ''That a com- 
munication be sent to the Local Government Board embodying a 
strong expression of opinion in oppoeition to the suggestion of the 
President of the Board of Trade to the effect that the London 
County Council should have further facilities to make propoeals 
for new tramways without the consent of local authorities.” 


Huyton.—At a special meeting of Huyton-with. Roby Urban 
District Council, beld on the 31 b ult., Mr. J. B. Atherton and 
Mr. F. J. Leslie attended, and on behalf of the South Lancashire 
Tramway Company explained a scheme for laying a tramline from 
the city boundary at So. Thomas-road, Broad Green, where the 
Liverpool city tramways would join it, along Broad Green-road, 
Roby-road, Archway-road, Hayton, and Huyton-lane to Prescot. 


Bolton.— The Tramways Committee have approved of a large 
number of additional tramways and extensions, and they have 
requested the Parliamentary Jub Committee to give directions for 
the promotion of the Bill authorising the construction of such 
additional works and for the relaying and doubling of the existing 
track where necessary. An estimate is to be obtained for the 
supply and fixing of patent lifeguards to all the cars, and an 
arrangement will be made for an early interview with the Farn- 
worth District Council as to the electrical equipment of the 
Farnworth tramways. 

Stratford.—Ab a meeting of the West Ham Town Council on 
Tuesday a report of the Lighting and Tramways Committee on 
arrangements to be made for proceeding with the tramway scheme, 
aubthorieed by the Council's Act of last session, was adopted. The 
report recommends that Mr. Waller be directed to proceed generally 
with the plans for the tramway scheme. with the exception of the 
electrical equipment, in accordance with the terms of his engage- 
ment approved by tbe Council; that the electrical engineer and 
consulting electrical engineer be directed to proceed with the 
plans for the electrical p of the underteking ; and tbat the 
borough engineer with the plans of the generating station and 
other buildings required. 

Oardiff—The Tramways Committee on Friday heard the report 
of a sub-committee on an interview with Mr. Glen, engineer to 
the Cardiff Tramway Company, stating that Mr. Glen objected to 
the bonding of the lines at present so as to make tuem service- 
able for electric traction. However, he would recommend his 
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directors to reconstruct the lines in such a way that they would 
be suitable for electric motive power, and have the system handed 
over complete to the Corporation at the end of 1901, if a mutual 
agreement could be arrived ab with regard to the valuation of the 
lines. The sub committee thought that such-valuation should be 
taken. Ib was decided to obtain the remarks of the town clerk 
on the report. An offer from the Tredegar estate management 
was read of a 60 years' lease of the railway siding for the power 
etation on the Newport-road eite, and was accepted. 

Manchester. —At the meeting of the City Council on Wednesday 
the Council was asked to approve of a recommendation of the 
Tramways Committee to the effect that the sub-committee 

ppointed in reference to the Manchester Corporation Tramways 

Bill of 1900 be authorised to enter into agreements with the 
Manchester Carriage and Tramways Company and the several 
local authorities in reference to the reconstruction of the lines, 
and to the fixing of the dates of accruer of the right of purchase 
of tramways or otherwise in connection with any arbitration or 
arbitrations arising under or in consequence of the Manchester 
Corporation Tramways Acts, 1899 and 1900. Surveys are again 
being made in the meadows between Ecclee and Barton for the 
line of the Manchester- Liverpool Electric Exprees Railway prior to 
the Bill being deposited ia the House of Commons. EON 

Gloucester. — The Mayor made a statement at Tuesday's meet ing 
of the City Council with regard to the proposed acquisition of tbe 
tramwaye by the Corporation, and tbe conversion of the same into 
an electrio tramway (a scheme which has been recommended by 
the committre). He said that it would be neceesary to give a 
month's notice for any resolution auth euch acquisition, and 
he, therefore, suggested the postponemend of the minutes in regard 
to the matter. This was sgi to, and it was stated thao the 
meeting to take up the consideration of the matter would be held 
in the middle of December. We might mention that in consequence 
of the extension of the city boundaries the whole of the Council 
was re-elected yesterday, and the number of représentatives 
increased, and considerable local interest is being evinced as to 
the policy the new Council will adopt on the tramways and othr 
municipal questions. 

Rhyl —At a special meeting of the Rhyl Urban District Council 
on Tueeday the Council decided to apply for the necessary addi- 
tional loan required to cover the cost of the inktallation, £15,000 
having already been granted. A lengthy discussion took place 
regarding the agreement between the Council and the tramwa 
company, by which the former agreed to supply the latter wit 
current. e Council had insisted upon a guarantee that the 
company would take 150,000 unite of electricity per annum, 
and in turn the company asked that they should be paid a penalty 
in the event of the Council falling to keep up a regular supply. 
The Council asked for a car mileage penalty based on the average 
takings of the company, but the latter suggested that the penalt 
should be at the rate of £10 per hour. The ment was ref 
back to the committee, with a proviso that the penalty should not 
exceed £2 per hour, and that the Board of Trade be asked to 
withhold confirmation to the order until the Council had com- 
pleted the agreement. 

Southamptom.—At the last meeting of the Town Council the 
following minutes of the Parliamentary Committee were adopted : 
“The town clerk submitted the minutes of evidence taken before 
the Select Committee in the House of Commons, Mesers. R. S. 
Smith and Co.'s petition thereto, and Chancery writ. Aleo read 
the correspondence with Mr. C. Lamport and Messrs. 8 bly 
and Co., in reference to the tramways in Bridge-street and Higb- 
street. Mr. Waller submitted and explained his plan showing 
proposed altered curve in the line in High.streeb and Bridge- 
Street. Ib was resolved that unless Mr. Waller's plans be 
to by the engineers to Messrs. Smith and Co. within 14 days from 
this date, the town clerk be directed to immediately apply to tho 
Board of Trade to appoint an engineer to arbitrate, pursuant to 
the terms of the order, as confirmed by Parliament.” The Council 
also approved of a drafb agreement with Meesre, Griffiths and 
Millington, Limited, in substitution for the existing agreement 
relating to advertising in cars for a period of five years. The old 
agreement was for £21. 58. per car, and £13 for the omnibus. 
The sum mentioned in the proposed new agreement was £18. 103. 
per car, £13 for each omnibus, and £10 for the trailers. 


Falkirk.—The agreement mentioned in our iesue of Oct. 12 has 
been signed. Ib is to be a fair and good arrangement. The con- 
ditions the company offer to the burgh are the following : For the 
first five years the company pay to the Commissioners annually at 
the rate of £100 a mile in name of maintenance and upkeep, after 
the expiry of five years they were fo pay the Commieeioners £120 
a mile annually for the use of the . Wherever the line pasees 
through the burgh and for 18in. on either side of the line the road 
is to be causowayed by the company to the satisfaction of the 
Commissioners, and in the case of a street already causewayed the 
Commissioners are to geb the causeway setts taken oub, the value 
of these setts being about £2,000. Altogether the burgh will 
geb from the tramway company £300 a year for the first five 
years, and £400 after that and all these privileges. The use of 
the streets will be granted to the company for 25 years, when it 
will be within the cp'ion of the Commiesioners to acquire the 
undertaking as a whole on payment to the company in name of 
goodwill a sum amounting to the profits of tho four preceding 
years. At the end of 30 years the burgh can. take io over by 
arbitration, and the amount they would have to pay in this case 
would be the profits of the two preceding yeare. Supposing they 
did not purchase it even then, they can do so at the end of 37 years 
under the most favourable method of purchase—under the Tram. 
ways Companies Acte—without paying for goodwill, etc, l 
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. Gontral Lenden Railway.—It is impossible to say to day what 
the effecb of Monday's crowd will be on the traffio returns of this 
favourite London line, The weekly receipts have been growing 
apace. and they have gone up to £6,102 for the week ending 
Oct. 27, making a total of £64,498 for the 13 weeks the line has 
been in operation. This works out at exactly £5,000 per week. 
Considering that the average of 
higher one, ib might safely be assumed thab the annual total will 


not fall short of £280,000. Assuming that ab present the ratio of 
expense will be 50 per cent.—and we have little doubd that after 
a short time this figure will be reduced to 40 per cent.—the share- - 


holders will have nothing to grumble at. The totál:sRáre capital 


is £2,850,000—all iesued—and besides that the Company had. 
which had 


wer to fesue £900.000 of debenture stock, none of 


en issued ab June 30 last. Probably £750,000 worth of debentures : 


will have to be issued shortly, £2 000 for expenses already secured 
on capital account, and £500,000 for the contractor's’ deferred 


payment. This, at 4 per cent., means £30,000 a year for interest. 
hat would still leave £150,000 to be kept in reserve for unfore- . 
seen needs. Taking the expenses at 50 per cent., this would give 


a neb profit of £140,000, a 
8 8 per cent. could be divided on the ordinary shares, making £4 
for preferred and about £3. 12s. 6d. on the deferred stock. At 


‘the 40 per cent. ratio this 3:8 would at once jump to 48, which 


would mean over £5. 10a. on deferred stock. Both classes of stock, 


as well as the debentures, are, therefore, well worth a premium of 


20 per cent. 
Plymouth. —Mr. J. H. Rider, the borough electrical engineer, 

has suppted the.following reassuring memorandum, to which we 

are in 

Councillor Page: 

statements e regard 


„ As there have been a number of incorrect 


regular cars, doing its ordinary rounds, and carrying passengers, 


but was a new car under test and on a trial run, in the sole charge 
of the contractors ; (4) the trolley lefo the wire either because the 
‘car was being driven too fasb round the curve, or because the 
trolley was improperly sob ; ib broke the guard wire support, which 
wire to fall upon the trolley wire, where it was 

burned through, and the ends then fell to the ground. Had the 
contractor's: re rosen taii ve, who was driving the car, remained on 
off, and prevented any 

0 from going near the fallen wire, all would have been well, But 


allowed the gua 


‘the spot until the current had been switch 


or some unexplained resson he proceeded into town with his car, 
leaving the wire unprotected. 
fixed by order of the Board of Trade and the Postmaster General, 
and they are often the cause of more accidents than they prevent. 


Zo long as they are nob in contact with the trolley wire they are 
them may 


receive a shock. As the pressure on the trolley wire is not more 


harmless, but when in contact any person who touches 


than 500 volte, there is practically no danger to human lifo, a burn. 


more or leas severe, beiog the usual reeult. In the event of a 
similar accident occurring in the future, the best thing is to keep 
uite clear of any fallen wire, to prevent anybody or anything . 
rom touching it, and to send at once to the car-shed or to the 
electricity works. When it is imperative that a wire should be 
handled, the hand should be protected with a glove or a cap, or 


similar article, and no shock will be felt,” 


Portsmouth.—The scheme of electric tramways for Portsmouth 


was advanced a stag 
H. R. Pink) laid a commemorative tablet in the walle of the elec. 


trical tramway power station, which is in course of erection at the 
rear of Fratton road A large number of persons witneesed the 
The engine room is, of course, the chief part of the : 


ceremony. 
new building; in this instance it ia 116ft. long, 49ft. wide, and 


23ft. high. The floor, which will be 3fo. bigber than the level of 
the roadway, will be constructed throughout of brick. Three 


enginee, all of the horizontal Corliss type, by Meseres. Yates and 
Thom, of Blackburn, are destined to do the work of this station. 
The electric generators will be of the usual engine type, and the 
dynamos will be by the English Electrical Manufacturing Com- 
pany, Preston. In the engine-room will also be situated con- 
densers,, with independently.driven pumps, and an overhead 
travelling crane capable of lifting 25 tone. Underneath the 
engine room will be a basement for pipes, cables, and other 
accessories required in connection with the engine. A cable 
subway from this basement will lead under the passage 
to the roadway ab the far end of the engine-room. Space is left 
for a fourth engine when necessity requires, and provision has 
been made for fitting and repairing shops. Water.cooling towers 
are to be nsed in connection with the surface condensers, by reason 
of which the cooling water is used over and over again, being 
pumped up to the top of the towers, whence ib deecends through 
a network of small pipes, reaching the bottom quite cold, Elec- 
teically-driven fans will be used in connection with the towers to 
force a current of air through the water as ib descends. The whole 
of the condensing plant in the cooling towers will be made by the 
Workington Company, London, the pipework being supplied by 
the Alton Company, London, The roof of these buildings is to be 
formed by a large cast iron water-tank, in which will be stored 
aboub 25, gallons, and this immense weight will be carried on 
trussed steel rafters. The chimney shaft will be 195ft. high, with 
an inside diameter of 6ft. Gin In the boiler. house will three 
Babcock and Wilcox water-tube boilers, each of sufficient 
capacity to run one of the larger engines, A Green's 


the last 10 weeks is a very much 


after payment of £4 on debentures, | 


ebted to the Western Morning News, at the suggestion of 


ing the accident on the Prince Rock line. 
on Tuesday last, ib may be well if I briefly state the facts: (1) The 
accident was due to a a guard wire, and not to a trolley 
wire ; (2) the guard wire did nob fall through any defect in itself 
‘or in its supporte, bub because it was knocked down by the trolley 
of an electric car; (3) the ear in question was nob one of the 


Telephone guard wires have to be 


e on Monday, when the Mayor (Counciilor 


sona will be fitted to each boiler, which will also 
fourth boiler, which would raise the boiler capacity to about 
2,500 b. p. 
machine 
undertaking, including the buying out of the Provincial Tramway 


Company, who formerly serv 
£600,000, or a charge on the town of £30,000 a year for 20 


The 
mouth, from plans by Mr. E. Porter, electrioal 


steam superheaters. pace is provided for a 
The contract price of the building is £10,515, and the 
£29 656, but it is estimated that the cost of the whole 


the town, will be little short of 
ears, 
power station is being build by Mr. J. W. Perkins, of Parts- 


engineer, 


LIGHTING AND GENERAL, 


Aberdeen —The electrical engineer is about to invite designs 
and tenders for a single-deck electric car. 


Accringten.—The Town Council are making application for 


power to borrow £1,511 for electric lighting. 


` Worksop —The Pablic Works Loan Commissioners have refused 
to grant a loan for the electric lighting works. 
Dundee.—The extension of electrio lighting during the past 
month is represented by the installation of 697 lamps. 
- Oban.—The Town Council have decided to apply to the Board 
of Trade for a provisional order for tbe electric lighting of the 


burgh. 
Neath.—Ab a special meeting of the Town Council on Tuesday 


| it was resolved to apply for an electric lighting order for the 


borough. . 
Warrington —It is reported that there is every probability 

aot the electric light will be ready in ample time for the Christmas 
isplays. 

Falkirk.—The Town Council intend to apply to the Board of 
Trade for a provisional order for electric lighting in terme of the 
Electric Lighting Acte. . l 

Electric and General Investment Co.—Allotment letters io 
reepect of the issue of 19,900 6 per cent. cumulative preference 
ehares have been posted. Id 

Colwyn Bay.—The Urban Council have obtained loans of 
£5.200 and £364 for electric light, fire brigade, and part of new 
promenade expenditures. : | 

Shipley.— An order has been received from the Local Govern. 
ment Board authorising the borrowing of £22,000 for the purposes 
of the supply of electricity. 

Cardiff, — Immediate steps are to be taken to institute a canvass 
of the town to obtain the view of the ratepayers on the advantages 
of the Post Office telephone. ML | 

Beverley.—Application is to be made for a provisional order to 
enable the Corporation to supply electricity for all public and 
private purposes within the borough. | 

South African Lighting Assooiation.—The directors have 
declared a dividend of 4 per cent. (8 per cent. per annum), free of 
income tax, being the same as last year. 

Btratford-on-Avon. —The following have been elected members 
of the Electric Lighting Committee: Alderman Hawkes, and 
Councillors Flower, Holton, North, and Park. l 

Dover.—The Admiralty Pier is being lighted electrically 
throughout, The work has been entrusted to Messrs. Donnison, 
Berlyn, Sillem, and Co., of London and Liverpool. 

West Hartlepool.—Messrs, Bennetb and Ward-Thomas, con- 
sulting engineers, of Manchester, have been instructed to report 
on a municipal telephone exchange for West Hartlepool. 


Todmorden.— The Town Council intend to apply for a pro. 
visional order to supply electricity for lighting and motive power, 
and for all public and private purposes within the borough. 


Glasgow.—The number of lamps applied for from Oct. 4 bo 18 
was 2,337 of 8 c p. for lightiag purposes, and 112 h. p. for motors, 
equal to 2 928 8 0. p. lamps, makiog a total of 5,625 8. 0. p. lamps. 

Poplar. —The District Board have decided to give Mr. Blackman, 
the electrical engineer, a gratuity of 250 guineas and to strongly 
recommend the new Council to increase his salary to £500 a year. 


Dewsbury.—Colonel. J. T. Marsh has held an enquiry into an 
application of the Town Council for power to borrow £7,500 for 
the purpose of supplying various districte within the borough with 
electric light, | 

Stafford. —An enquiry was held ab Stafford on Wednesday 
before Mr. H. P. Boulnois into the application of the Town 
Council to borrow £10. 000 for the purpose of extension of the 
electric lighting works. 

Wednesbury.— We learn that, whileb as yet nothing definite 
has been decided upon by the Town Council, ib appears certain 
that no electrical scheme involvíog any great outlay will be 
embarked upon at preeent. NN 

Paisley. —At a special meeting of the Town Council on Tuesday 
ib was agreed to forward a petition to the Secretary for Scotland, 
asking for additional borrowing powers to the extent of £25,000 
for electric lighting purposes. 

Bath.—Daring the quarter ended Sept, 30, 1,652 8 c.p. lamps 
have been installed by 29 new consumers. When these installa- 
tions are completed there will be a total of 26,630 8 o. p. lamps 
connected to the supply mains. 

West India and Panama Telegraph Co.—The directors have 
decided to draw partly upon the reserve fund for the payment of 
the usual dividends on the cumulative preference shares and Gd. 
per share on the ordinary shares. | E x 
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Huyton Quarry.— With regard to the recent fire at the Premier 
Electric Lamp Works, Huyton Quarry, we learn that beyond some 
damage to the fittings and a quantity of globes ready for expor‘a- 
tion destroyed, the loss is inconsiderable, : 

Hendon.—Ab Monday's meeting of the Urban District Council 
the following motion was lost: '' That the resolution of the Council 
passed on Dec. 4, 1899, that the Council themeelves carry ont & 
scheme of electric lighting, be rescinded.” 

Batley.—Mr. Sandford Fawoett held an enquiry on Wednesday 
into the Corporation’s application for sanction to borrow £25,602 
to cover the cost of a generating station and the laying of cables 
for electric lighting in the centre of the town. 

Gourock.—The Commissioners are taking steps to ascertain 

iculars about cost, borrowing powers, eto., with regard to the 
ntroduction of electricity into the burgh. The general feeling in 
the Commission is in favour of a comprehensive scheme. 

Leeds.—The Lighting Committee have decided to advertise for 
benders for tbe erection of the extension to the electric lighting 
works in accordance with the plans of Mr. Charles Brance, of 
Bradford, who was the architect for the present buildings. 

Luton. — The borough engineer and electrical engineer 
have been asked to confer on the subject of streeb boxes and 
standarde for arc lampe. The report of the electrical engineer 
upon tenders for the supply snd delivery of meters has been 
deferred. | 

Bilston. — The Midland Electric Corporation for Power Distribu- 
tion have notified the District Council that, ia pursuance of orders 
obtained from it and the Willenhall Council, a number of the 
main streets in Biiston will shortly be taken up for the purpose 
of laying mains, 

New Edition.—We are informed that Messrs. Whittaker and 
Co., of Paternoster-square, E.C., have just issued a second edition 
of ‘Electric Wiring. Fittings, Switches, and Lamps,” by W. 
Perren Maycock, M. I. E. E. The work made its first appearance 
just a year ago. 

Pacific Cable.—To the present Government of New South 
Wales belongs the credit of passing through all ite steges the 
often-postponed Bill enabling New South Wales to join the other 
Colonies and Great Britain in the construction and maintenance of 
the Pacific cable. l 

MeansSeld. —Tbho Council have passed a resolution affirming that 
ib is desirable to promote a Bill in Parliament for a number of 
matters, and it is understood that the eleotric light scheme will be 
proceeded with even if the part of the Bill relating to the tramway 
should fall through. 

Stratton and Bude. —A Bill to purchase the Bude Harbour and 
Canal Company's undertaking is to be applied for by the Council 
during the nexb session of Parliament, and if obtained it is 
intended to use the surplus water for the electric light for 
Stratton and Bude. E 

London Gazette, —Notices of intention to apply for orders have 
appeared in the Gazette as follows: (1) Electric lighting—Standish. 
with Langtree Urban Distriot Council, Ripon (City), Atherton 
Urben District Council; (2) electric lighting and tramways — 
Atherton Urban District Council. 

Pentypridd.— The District Council are consulting Mr. Wilson 
with a view of selecting a site for electrical works. They have 

& resolution that application be made for a provisional 
order to authorise the Council to eupply electricity for public and 
private purposes within the urban district. 

Wigan.—The Town Council on Wednesday decided to apply 
for a provisional order of the Board of Trade empowering the 
Council to supply electricity within the borough. Mr. Miller, 
C.E., Liverpool, will be retained to advise the Corporation upon 
all matters relating to the proposed application. 

Wandsworth.—The London County Council have consented to 
the laying of electric light mains by the County of London and 
Brus Provincial Electric Lighting Company in the following roads: 
Greyhound - lano, Wimbledon Park - road, Southdean - gardens, 
Macaulay-road, Beaumont road, Augustus-road. 

Southgate.—The Council have sealed an agreement between the 
Urban District Councils of Enfield, Edmonton, Tottenham, Wood 
Green, and Southgate, for the promotion of a joint Bill in Parlia- 
ment to confer powers upon a joint Board of the Councils men- 
tioned to establish electric lighting in the districte. 


Prioe-List.— We have received from Mesers. J. Spencer, 
Limited, of the Globe Tabe and Engineering Works, Wednesbury, 
a copy of the twentieth edition of their price list of steel and iron 
tubes, gauges, screwing machines, trolley poles, ete. The list is 
very complete, and catalogues tubes for use in all kinds of engi- 
neering work, 

Rochdale.—Ab the conclusion of the meeting of the Town 
Council on the 25th ult. the members walked in procession to 
their electrical works in Gashouse-lane for the poe of formally 
opening them. The Mayor preeented Mr. Alderman William 
James Petrie (the chairman of the Gas Committee) with a golden 
key with which to perform the ceremony. 

Strike.—A further attempt has been made to settle the strike 
of electrical tramway men a6 Ashton, Oldham, and Hyde. The 
men on Saturday withdrew the offer made on the 26th ult. to 
submit the dispute to arbitration, bab ib was announced on 
Wednesday that the Board of Trade bave appointed Mr. G. R. 

uith as arbitrator, who at onoe intimated thao all the men 
should return to work pending his decision. i 

British Westinghouse Co.—We have received from this firm 

their circular No. 1,033, which deals with their direct-current 


engine- multi 125-volt generators for lighting service. 
The circu ns a full description of the ih perts. of the 
machines, these parts also being separately illustrated. Outline 
drawiogs are also shown in connection with tables which have 
been drawn up showing the approximate dimensions of the 
standard machines. This type of generator is also illus 

when direct-connected both to Westinghouse steam and gras 
engines. 


Hampstead Electric Sapply.—A fool and his money are nob so 
soon parted nowadays as formerly. And a good thing, too, it is 
for the fool. We notice that the shares in the above Company are 
still being peddled about the country. They don't seem to find 
too many purchasers, and those who intend to inves) in them 
might, in our opinion, keep their money for better pu 
Alt h the Company was formed in the summer of 1898 to take 
over the. business of the loeal Battery Company, no report was 
available for the compilers of the 1900 Stock Exchange Year 
Book." Ib is significant that there is no market in 
preference or ordinary shares on the London Ssock Exchange. 


Appointments Vacant. — The Asrhton-under-Lyne Electric 
Lighting Committee invite BA teeny for the post of borough 
electrical engineer to have charge of their electricity supply 
undertaking.— The Wolverhampton Lighting Committee invite 
applications for the appointment of chief clerk and canvasser in 
their electricity department — The Wrexham Town Council require 
a borough electrical engineer.— The Farnworth Urban District 
Council require an engineer for their electrical undertaking.— An 
engineer competent to supervise staff of assistante and technical 
workshops, inspect stations, etc., is wanted by Marconi's Wirelees 
Telegraph Company, Limited. Particulars of these vacancies and 
of others relating to arbicled pupils, junior station assistants, shift 
engineers, foreman, eto. mechanical and electrical engineer, will 
be found in our advertisement columns. 


Steck Exchange. —The S‘ock Exchange Committee have 
appointed Nov. 14 as a special settling day for Dublin United Tram- 
ways Company's (1896) 60 000 ordinary shares of £10 each fully 
paid, Nos. 1 to 60 000, 59 987 6 per cent. preference shares of £10 
each fully paid, within Nos. 1 to 60,000, and £300.000 34 per cent. 
mortgage debentures of £100 each, Nos. 1 to 3,000. Applications 
have been made to the Stock Exchange Committee to appoint a 
special sebtling day in and to granta quotation to Castner- Kellner 
Alkali Company's further issue of 150, 000 shares of £1 each ; and 
Blectrolytic Alkali Company's ordinary shares of £1 each, and 
7 per cent. cumulative preference shares of £1 each. The com- 
mittee have further been a:ked to allow the following securities to 
be quoted in the official list : Charing Crosa and Strand Electricity 
Supply Corporation’s farther iesue of 30,000 44 per cent. cuma- 
lative preference shares of £5 each; and Hove Electric Lighting 
Company’s 11,000 shares of £5 each, fully paid, Nos 1 to 11,000, 
(renewed application). 


Wolverhampton. — The Town Council: on Wednesday adopted a 
report of the Lighting Committee, in which it was pointed onb 
that there was a necessity, in order to meet the increasing 
demand for electricity for lighting and power purposes. to put 
down extra plant, and recommending that application be 
made to the Local Government Board for to 
borrow £58 942 on the security of Corporation stock. The 
amount will include £4,620 for buildings and foundations, £18,140 
for boiler-bouse equipment, £19,580 for engine-house equipment, 
£15,000 for feeders, etc , and £1,602 to cover the amount over- 
spent on a previous loan. Mr. Gough Allen, in moving the ado 
tion of the report, said it was necessary, owing to the 8 
increasing demand for electricity, to have a stand-by plant so as 
to keep it up to a safe point in case of a break‘lown. The com: 
mittee had never been ahead of the demande which might ba made 
upon them, and ib was necessary to be prepared owing to the 
laying down of the new tramways. The money would not bé 
expended all at once, bat as required. If this loan were sanctioned 
the capital expenditure of the committee would reach £149,000. 


W. T. Henley’s Telegraph Works.—We have received from 
the W T. Henley's Telegraph Works Company, Limited, a 
handsomely bound and illustrated book, copbaining an account 
of some of the work carried on at the North Woolwich works 
of the Company during the last 50 years. From the book we 
learn that the business was founded some 50 years ago by the late 
Mr. W. T. Henley, and up to the time of his death in 1882 the 
works were almost exclusively devoted to the construction of 
submarine telegraph cables and underground telegraph lines. 
After 1882 the business extended in other directions, and electric 
light and power cables and telephone. wires were also made. A 
list is given of the more important cables manufactured and laid 
by the firm since 1858, when the Tasmania-to-Australia cable was 
finished. The Halifax-Bermudas cable is specially mentioned 
as having been laid in a fortnight and in adverse weather. The 
length of this cable is 850 knots. The total weight of this cable 
was over 2,000 tons. A list is also given of the towns, ebo., for 
which cables for electric light and power work have been manu- 
factured. There are ab present, we learn, over a thousand hands 
employed at the works alone, not including thoee employed 
outeide in the laying of the cables. The new baildings on the 
river front of the works are described as very large and convenient, 
and include electrical testing rooms. in which every ordor executed 
by the firm is subjected to stringent electrical and .mechanieal 
tests. The greater part of the machinery in the works ie driven 
by electricity, and every new workshop opened is run this 
means. The illustrations in the book are very well executed, and 
we must congratulate Messrs. Henley's on having produced such 
a neat and interesting souvenir of their 50 years work. 
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Wigan.—Tho Council have adopted a report from the electrical 
engineer, stating he had received a much larger number of applica- 
tions for current than had been anticipated, and it would, 
therefore, be n to pub down additional plant. Tenders for 
the extra plant required will be called for at once. 


Partick.—Mr. Maxwell, of Worcester, has been appointed 
resident electrical engineer for the burgh. Mr, Maxwell will 
take up his duties immediately. Current will be obtained from 
the Corporation of Glasgow until the Corporation’s own ipatalla- 
tion is in working order, and ib is expected that the ligho will be 
turned on in the Dowanhill district before the New Year. 


Abercarn. —AÀ conference of representatives from the Nantyglo 
and Blaina, Abertillery, Abercarn, and Risca District Councils 
was held on Monday for the purpose of considering the advieability 
of promoting a joint scheme of public lighting of the Weetern 
Valley by means of electricity. Io was resolved to recommend 
the various councils to jointly employ an expert to give a report. 


Longton.— At a recent meeting of the General Purposes Com- 
mittee a communication was read from Messrs. Bennett and Ward- 
Thomas, consulting telephone engineers, with reference to the 
subject of municipal telephones, Id was decided to defer the 
further consideration until after the report of the autumn general 
meeting of the Association of Municipal Corporations had been 
received. : 
 Ripen.—On Thursday last the Corporation Gas Committee 


introduced a scheme for epending an extra £7,000 on the gasworks, | 


which several members strongly opposed in view of the introduction 
of the electric light. Messrs. G. Harrison and Co., electrical 
engineers, afterwards abtended the Council with reference to their 
report on the electric lighting of the city, which was adjourned 
for future consideration. 

Camborno.—The company which has the undertaking of the 
Camborne electric Nghtiog supply have made an arrangement with 
the Urban Electric Supply Company, who are the owners of the 
Camborne and Redruth tramway order, to furnish them with a 
supply of electric energy for use in Camborne, and they hope to 
receive this supply during the course of the next year, when they 
will be in a position to fully comply with the requirements of 
the order, 

London County Gouneil.—Ab the weekly meeting of the Council 
on Tuesday, it was agreed to lend the Bermondsey Vestry 
£21,000 for dust destructor and electric light installation, and the 
Poplar District Board £25,000 for electric light installation. Mr. 
G. L. Gomme, statistical officer to the Council, was appointed 
clerk in succession to Mr. C. J. Stewart, who recently reeigned in 
order to become chairman and managing director of Samuel Allsopp 
and Sona, Limited. 

Huaddersfield.—On Tom vening last the staff and employés 
meb ab the electricity works:to present Mr. J. R. P. Lunn, the 
mains su tendent, who is leaving to teke the position of 
borough electrical engineer ab Darlington, with a timepiece and 
ornamental figures, which had been subscribed for by the staff 
and employée. Alderman Calvert (chairman of the committee) 
madethe presentation, thedeputy chairman (Councilior Longbottom) 
supporting the same. | 
` Bormondsey.—The Vestry are at tbe present moment carryi 
out an important combined scheme of electricity generation an 
dust destruction, as arranged for them by Messrs. Kincaid, 
Waller, and Manville, The works are now well on the way, and 
on noc me 29th ult., a foundation stone tablet on the chimney 
shaft was laid by Mr. Thomas Cox, the chairman of the Electric 

bting Committee of the Vestry. A handsome trowel and 
mallet, with suitable inscriptions, were presented to Mr. Cox by 
the engineers (Messrs. Kincaid, Waller, and Manville) and the 
contractors (Messrs, Hughes and Stirling). 

Birkeshead —From and after Dec. 31 next tbe charge to 
ordinary customers of electrical energy for lighting purposes 
within the borough will be reduced to 64. unib for the firsb 
hour of maximum demand (instead of for the first hour and a half 
as ab nt) 3d. per unit for second hour, and ljd. per unit 
th der; and that the charge for energy for power and heating 

urposes be reduced from 4d. per unit to 4d. per unit for the first 

ur, 3d. for the second, and Id. sfterwards, A new committee 
is to be appointed to manage the electrical department, which at 
present is under the Gas, Water, and Electrical Committee. 


Cape Electric Tramways Co.—A meeting of this Company will 
be held ab Winchester House on Nov. 14, at 12 o'clock noon, to 
receive and consider the report of the directors and the statement 
of accounts to be then presented, to elect directors and auditors, 
and fix their remuneration, to sanction the declaration of a loan, 
and to transact the other ordinary general business of the Com- 
pany. The following resolution will be proposed —namely : *'That 
the capital of the Company be increased by the creation of 100,000 
additional ordinary sbares of £1 each, ranking for dividend and in 
all other respecte pari passu with the existing ordinary shares of 
the Company, and that the directors be empowered to dispose of 
such shares to such persons and upon such terms as the Board may 
think fit.” The transfer-books of the Company will be closed from 
Nov. 12 to 17, 1900, both days inclusive. 

Inquest.—At the Greenwich Coroner’s Court on Friday last an 
inquest was held on Arthur Robinson, of 25, Collina-street, Black. 
heath, who was killed insbanteneously at the works of the Black- 
heath and District Electro, Company on the previous Monday. 
Mark Turner, an apprentice to Mr. E. J. Ford, a builder, of 

Blackheath, stated that the deceased was employed by Mr. Ford 
as a carpenter, Whilst fixing fillete round the switchboard on 
Monday witness heard a groan, saw a flash, and, on looking wund, 


saw the deceased lying on the ground apparently in 6 agony. 
He died a few seconds later. ey lad been warned thes b was 
dangerous, and that they were to be very careful of the switch- 
board. Another apprentice said he saw the deceased fall back 
dead whilst apparently in the act of withdrawing the bolt. 
Witness's opinion was that the deceasei's hand slipped in some 
way on to the switchboard. Dr. Hugh Davies, of East Greenwich, 
deposed that death was duo to an electric shock. Mr. E. Negus 
Wood, the deputy-coroner, adjourned the inquest for further 
enquiries to be made. On Wednesday a verdict of accidental 
death " was retürned. | 
Cricoieth.— A public meeting was held on Saturday to ascertain 
the views of the ratepayers with regard to the proposal of a Man- 
chester syndicate to introduce the electric light into the town. 
Mr. Thomas Barnell (chairman of the Ucban District Council), 
who presided, safd a gasworks scheme had been dismissed on the 
grounds that ib would be a nuisance, and the price too high. The 
syndicate would supply the electric light at 61. per anit, which 
was equal to 3s. per 1,000 for gas, so that ib would be er. by 
ls. 7d. per 1 000 than at Portmadoo, and cheaper by 2e. 5d. than 
at Pwllheli. He pointed out that the scheme would be a joint 
undertaking with the proposed light railway from Portmadoc to 
Beddgelert, and a scheme to light the towa of Portmadoc with 
electricity. The scheme provides for 12 arc lampe of 1,000 c. p. 
each. The lamps would have to be provided by the Council, and 
would cost £10 each, the repayment to extend over a perfod of 
20 years. The annual cosb of lighting these anpa would be 
£109. 10s., or £43 more than the present system of lightiog by 
means of oil lampe cost them. Ib was finally agreed that the 
Council should make enquiries as to what ib would cost for the 
Counsil to go in for a scheme of its own and appoint an expert. 


London Docks.—On Tuesday Mr. C. J. C. Soott, the chairman 
of the London and India Docks Juint Committee, inaugurated the 
new electric light installation for lighting tbe London and St. 
Katharine Docks by switchiog on the first lamp ab the generating 
atation, which is situated at the Hermitage entrance. e electric 
engineer, Mr. Stanley Bright, was warmly complimented on the 
admirable manner in which the work has been carried out by 
his staff, and eatisfaction was expressed by the warchouse keepers 
and the men generally at the brilliancy and uniformity of the 
light. The illuminating power for lighting the above is equal to 
4,000 lamps of 8 c.p. each. The generating plant consists of three 
Galloway boilers with mechanical stokers, and three sets of Belliss- 
Crompton engines and dynamos, each eset being capable of 
supplying the current for 2,000 8-c.p. lampe. The wiring is 
carried out on the three-wire system, with a pressure of 220 volta 
on either side of the middle wire, The mains are of bard-drawn 
bare copper mounted on oil insulators, and are run over the ware- 
houses. The seating of plant and running of maine, wiring. etc., 
has been effeoted by the Joint Committee s engineering staff. In 
addition to the warehouses, etc., already mentioned, current is 


| supplied to many of the other warehouses in these docks. 


.—On Thursday evening, Mr. Councillor Walter Brady, 
as chairman of the Electric Light Committee, switched the light 
on to the first 15 arc lampe which have been erected. According 
to the Barnsley Independent, Mr. Brady said the ceremony of that 
evening might be considered the conclusion of the first part of 
their electrical works. When they laid the foundation stone of 
their works a little over 18 months ago, they made an appeal to 
the inhabitants for loyal support, and be was pleased to say that 
that appeal had been responded to in an excellent manner. The 
way in which the light had been taken ap was for a small town 
like Barneley— y remarkable. It had bees remarked at 
the time the scheme was suggested that the Council would 
find out that they had made a great mistake in introducing 
the light. That remark had been thoroughly falsified. The 
Corporation had not had to ask the ratepayers for a farthing, and 
he believed that the undertaking would be entirely self-supporting. 
He concluded by expreesing a hope that the light turned on that 
night might be t pical of the moral and temporal enlightenmenb 
which they needed in the town of Barnsley. He then turned on 
the light amidst cheers, The lamps ab present fixed are 15 in 
number. The pillars are 22fb. high, and have 2,000 c. p. arc lamps. 
Each pillar is provided with two side arms, having incandescent 
lamps, which will be used wben the current is switched off the arc 
lamps. After the switching on ceremony, the members of the 
Corporation adjourned to the King's Head Hotel, where Mr. 
Councillor Brady entertained them to dinner. | 

Hackney.—The Electric Lighting Committee of the Vestry 
having considered a large batch of tenders, with the report of the 
consulting engineer thereon, recommended the Vestry to accept 
the following prices from various firma: condensing plant, £1,749; 
cooling apparatus, £1 960; pipework and valves, £5,065; fced 
pumps, £733; switchboard and instrumenta, boosters and motors 
(part 1), £2,976 ; ditto (parts 2 to 5), £2,160; public are lampe 
and switchboard, £5,248; house meters, £3.032; overhead 
travelling crane, £638; workshop equipment, £772; are lamp 
pillars: 302 at £13. 5e. each. The committee considered 18 tenders 
or constructional ironwork, the highest being £6,304. They 
recommended the acceptance of the lowest, that of Messrs, 
Dorman, Long, and Co., Victoria-street (£3,145), which was in 
accordance with the specification. The committee further sub. 
mitted seven tenders for electricity mains, including trenching, 
troughing, cables, boxes, and house services, and recommended 
the acceptance of the lowest, that ef the British Insulated 
Wire Company, Limited (£46,416). This firm are now carrying 
out their first contract in a satisfactory manner, and ib was 
stated that it would be to the advantage of the to 
have all the work carried out by the same firm, The report 
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was adopted after some discussion, during which Mr. Richmond 
impressed upon the Vestry the fact that since they had received 
these tenders metal bad fallen 10e, per ton, and next week a 
similar fall was expected. By Christmas iron alone would be 
down to the tune of 30e. per ton, aud and other metals 
were also on the fall. Nob a brick of the chimney sbaft was yet 
laid, and until that was completed nothing could be started in the 
lighting station. After ite completion fires would have to be kept 
under it for a month or six weeks, and it would be 12 months 
before the chimney could be completed. 

City ef London. —In his report to the Streets Committee, Mr. 
A. A. Voysey, electrical engineer and inspector to the Corpora. 
tion gives a short summary (1) of the events which led up to the 
granting of the City of London Electric Lighting Order, 1899, to 
the Charing Croes and Strand Electricity Supply Corporation; (2) 
of the circumstances under and the conditions on which the City 
of London Electric Lighting Company obtained permiseion to alter 
the standard pressure of supply from 100 to 200 volte; (3) of the 
circumstances attending the approval by the Board of Trade of 
the additional system of supply by continuous currents by the 
City: of London Electric Lighting Company. The report also 
deals with the following subjects: (4) electrical testing; 
(5) public electric lighting—main streets; (6) public electric 

hting—side streets ; (7) private electric lighting. We have 
already dealt fully with the first two items, and we quote 
the report on the additional system by continuous currents as 
follows: *' On Dec. 20, 1898, the Board of Trade forwarded to the 
town clerk a description of the additional system proposed to be 
adopted by the City of London Electric Lighting Company. The 
Board of Trade were requested by the Corporation, in view of the 
existing circumstances affecting the question of electricity sapply 
in the City, to delay their approval of the propored additional 
system. Their 5 was accordingly delayed. In view of the 
possible introduction of a second electricity supply company into 
the City, it was obviously andeeirable from the point of view of the 
Corporation that the existing undertakers should establish a second 
system of mains. The Board of Trade, however, on Aug. 15 gave 
their consent to the proposed additional system, and should any 
inconvenience or loss arise from the establishment of such system, 
the responsi! i ity will not be with the Corporation. Iam informed, 
however, that the use of continuous currents is intended ultimately 
to opas the uee of alternating currente, a fact full of 
significance and interest, and it may be hoped that no t incon- 
venience will arise in connection with the change through the 
neceesiby of opening the streets. Only 11 meters were submitted 
for testing during the year. Nine of them were found to be 
sufficiently correct, one was found to be 14:4 per cent. fast, and 
another 3:4 per cent. slow. The Aron meter was approved by the 
Board of Trade for use on alternating · current círcuite, and a number 
of tests were made with a view to determine the kind of examina- 
tion that would be necessary before certifying such meters, in 
accardance with the provisions of the electric lighting orders. 
Negotiations with the City of London Electric Lightin Company 
the Charing Cross and Strand Electricity Supply Corporation 
are in satisfactory progrees for the testing of all meters ab Guild. 
ball without any expenee to the Corporation. A table is added, 
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is undoubtedly possible, by the use of electric lamps, to make a 
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matter came before Mr. Justice Kekewicb, whose judgment on the 
moet important point was satisfactory to the Corporation. On 
another ee point— possibly the most important to the 
company—the judgment was nob so satisfactory, and your 
worsbipful committee, acting on the advice of counsel, to 


appeal on that point. Before the appeal was heard, however, the 


question of the validity of the 
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agreements arose, and ib wae 
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Gleucester.—At a meeting of the City Council held on the 


90th ult. the following report by Mr. Robert Hammond, consulting 
electrical engineer, was ted: Under Clause 29 of the 
general conditione eke to the 

your electricity works plant, ib was stipula 
ab makere’ works should be sopra by tests on completion 
on site,’ ab your works in G 

being made to the satisfaction of the engineer . the Corpora- 
tion ‘shall be deemed to have taken over the plant.’ In view of the 
latter stipulation, ib was obviously desirable that before the ‘ tests 
on completion ' were made, the 
prove capable of satisfactorily coping with the work of lighting 
the city, for which it has been deeigned. The plant has been so 
running since July 19, and I have now to report that I have just 
completed a series of trial runs and tests of every t 
plant, the work having began on the evening of Oct. 5, and having 
extended over the 6th, 7 

the task entrusted to me in connection with your pioneer elec- 


specifica issued by me for 
thab the testa made 


oucester ; and that on these testa 
nt should for a month or two 
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and against this capacity your resident engineer advises me that 
you have actually on the books to-day : 


Equivalent in 8 c.p. lamps— — 


iving a comparstive statement for the years 1896, 1897, 1898, and Ali burning at "Linsen o 
1890 Bi the interruptions which have taken place in the lighting of Private consumers— one time, say oontra T 
the psblic electric lampe, based on the reports of the police; Connected a ab work naran MAB asscesetiscsdkes = pos 
supplemented by those made by Mr. Voysey. The total number 5 ered . ...... 4 eese meats She 
of arc lampa in lighting on Dec. 31, 1896, was 403, and 507 in | Signed applications ... .. 1,547. .—............. 2, 

1899: the number of lamp failures reported by the police were | Hitherto reserved for public 

609 (1896) and 562 (1899); the number of lamp failures reported | , Ughting. . . 10 59 Vee m 

by the electrical engineer tame to 150 (1806), and to 356 in 1899. | If the electricity reserved for 

The ‘average time per lamp of extinction in minutes was 167 and | Public lighting were used for 

18004 respectively. The total amount of penaliies, which was | Private lighting ......... Müssen cro Seer —.— 8,000 

£362, lle. 3d. in 1896, has fallen to £173 66. 33, in 1899, but the posee 7 
portion of the total time of failure to the time of possible 11,205 16.808 

ailare—t.e., the total number of lamps multi by the total | It will be seen jthab these figures exceed the available capacity 

number of minutes during which they shoul contract be 


lighted—roee from 0 1 per cent. to 0:13 cent. In 1897 iu was 
as high as 0 27 per cent. Dividing the failures into those affecting 
single lampe and those affecting groupe of lampe, we find that the 
3 of the time of eingle lamp failures to the total time of 
allore rose from 31 per cent. to 357 per cent., while the propor- 
tion of the time of group failures to the total time of failure fell 
from 69 per eent. to 64:3 per cent. The number of occasions on 
which group failures occurred was 12 in 1896, 24 in 1897, 6 in 1898, 
and 11 in 1899. The arc lamps used for the public lighting are 
of two types, and the figures given below show approximately 
the relation between the percentage of failures of each type of 
lamp for the last four years.  Failures of lamps in groupes are 
excluded from the statement, because they have almost always 
been due to causes outside the lamps. The two types of lampe are, 
respectively designated A and B and the showing relation 
of percentage of failures are (A) 1:35, 1:65, 1:82, 1:99 ; (B) 1 00, 
2:06, 3 20, 2:80 for the four years under review. The Corpora- 
tion is still without means of testing the value of the supply 
given to the public lamps. The Board of Trade have not formally 
approved of any type of instrument for the pur , but one of 
e conditions on which the City of London Electric Lightin 

Company are allowed to change tbe standard pressure from 1 

to volte, is that they establish concurrently with the said 
change, and ander the direction of the Board of Trade, a 
means of testing tbe value of the supply to the public 
lamps.“ The remarks on the lighting of the side streete are of 
particular interest. This question has been delayed for several 
years, in the endeavour to obtain a legal settlement of differences 
with the City of London Electric Lighting Company as to the 
meaning of the public lighting agreements, Ia February the 


of the plant, and if all the lights detailed above were actually con- 
nected to the circuit there would be 


rave risk of breakdown. | 
The committee are wisely avoiding this risk by minimising for the 
proe the extent of the public lighting, which on its present 
asis is only equivalent to 730 8 c.p. lamps all burning at one 
time. In this connection I beg to remind you that out of the sum 
sanctioned by the Local Government Board for public ligh 
there still remains unexpended a balance of £2,300. By dint 
delaying any extension of the public lighting until the new plant 
is at work, you will be able to continue to cope comfortably with 
the present load by means of the present plant. Ibis, however, 
extremely fortunate that the Council had the foresight to put the 
new sed of plant on order, as otherwise no extension of the public 
lighting oould be carried out, and ib would be necessary at an 
early date to refuse new businees from private consumers, The 
additional plant, however, will double the available capacity of 
the works, bringing it up to 20,000 8.c.p. lamps all burning ab one 
time, or 30,000 8 c.p. lampes if installed on consumers’ 
Even with this capacity it will be incumbent on the committee to 
carefully watch the progrees of the connections, bearing in mind 
that usually nine months elapse between the date of specification 
and the setting of new plant into operation.. I beg to point owt 
that if an arrangement be come to with the tramway company to 
supply them with current, additional plant will at once be needed. 
With regard to the total commitments on capital aceount to data, 
I beg to submit the following statement: amounts sanctioned b 
the al Government Board—(ay original works, £43 450; 6) 
extensions, £9,425.; additions to buildings, furniture, etc., £250; 
cost of prelimin running expenses, stands, stores, coal, ete. 
prior to July 19, £53 325 (less balance in band 
on public lighting, £2,300); commitments to date of public light 
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undertaking, £51,025. With regard to the buildings, I beg toacknow- 
ledge my indebtedness to my colleague, Mr. Harry Dancey, who has 
been most painstaking in carrying out his portion of the work. 
The additions and improvements to the buildings which suggested 
themselves during the progress of the work have, it will be noted, 
only involved an excess expenditure of £250, and in the case of 
the engineering work the total of £36 074 has only been exceeded 
by £200, for both of which items you bave good value to show. 
I trust that the undertaking will prove as succeesful to the 
citizens as the prospects appear to promise ab the present 
time.” The Electricity Supply Committee unanimously 
resolved: ‘‘ That as the prescribed tests have been carried out, 
and the electricity works have now been handed over to 
the Corporation, the Council be recommended to appoint Mr. 
W. J. Bache as resident engineer, ab a salary of £250 a year, the 
appointment to be terminable by a month's notice on either side.“ 
A memorial was received, signed by upwarda of 200 ratepayers 
residing near and frequenting Lower Barton street, requesting 
the Corporation to provide arc lighting for that portion of the 
city as early as possible. The Council were recommended to erect 
additional arc lamps (on two circuits) in Lower Barton street, and 
bo give the necessary orders forthwith if arrangements can be made 
for the work to be completed within a reasonable time. The city sur- 
veyor and Mr. Bache were instructed to further consider the general 
question of extending the arc lighting, and to report upon the matter 
in time to allow of any further extension that may be agreed upon 
S by the autumn of next year. Mr. Bache reported 
that he had carefully considered the question of the charges that 
should be made in respect of the aro lighting, and recommended 
that for the present limited number of arc lamps the charges 
should be as follows: for lamps burning all night, £24 per lamp 
per annum; for lamps burning till midnight, only £20 per lamp 
per annum. The Council were recommended to adopt these charges 
or the present. The committee decided in lieu of the 5 
meter rents, the Council be recommended to adopt the following 
charges for the hire of meters: up to the equivalent of 20 meters 
of 8 c. p., 1s. 64.; 50, 28.; 100, 38. ; above 100, 4. 
cases in which Section 1 of the fourth schedule of the Gloucesber 
Corporation: Electric Supply Order, 1896, would authorise a 
minimum charge of 138. 4d. per quarter, a charge of only 103. is 
to be made until further order, and the accountant was authorised 
bo settle any accounts already sent out for the minimum charge of 
133, 4d. on payment of 10s. The appointment of Mr. Bache was 
confirmei by the Council and the minutes gis vg Shortly after 
nine o'clock on Monday night the electric light in the streets of 
the city and on the premises of a few private consumers suddeply 
went oub. The throwing of the principal thoroughfares into dark- 
ness caused some little excitement on the part of the passers by, 
but the inconvenience proved to be but temporary, for in about 
10 minutes the light was once more shining brilliantly. Ab the 
meeting of the Council the Town Clerk, at the request of the 
Mayor, explained that he was ab work at the time of the mishap 
overnight, and he went at once to the electricity works. He 
found Mr. Bache ab tbe switchboard, and discovered that the 
occurrence was nob of a serious nature. Mr. Bache wrote thab 
morning that an accident occurred to the brush-holders, but this 
was remedied, and the plant was running again ab half-past one. 
In reply to a question, it was stated that steps were being taken 
to obviate the possibility of a recurrence, 


PROVISIONAL PATENTS, 1900. 


OCTOBER 22. 

18806. Improvements in trolleys and junction frogs for use 
on electric railways and tramways. David Blythe 
Foster, George Percival Gibson, and Herbert Foster, 6, 
Victoria-road, Leeds. 

Improvements in electric locomotives, Bertram Hop- 
kinson, 26, Victoria-sbreet, Westminster, London. 

Improved electrical indicator for use with alternating- 
current apparatus. Charles Lorenzo Clarke, 321, High 
Holborn, London. (Complete specification.) 

Improvements in electric arc lamps, Hugo Bremer, 42, 
Neuenweg, Barmen, Germany.“ 

Improvements in voltmeters, Nicolas Vasilesco- Karpen, 
72, Cannon - street, London. 


18813, 


18816 


18820. 
19934. 


18865. 
machine tools or other mechanism, Thomas Humpage 
and Epicyclic Manufacturing Company, Limited, 55, 
Chancery-iane, London, 

Improvements im apparatus for the production of 
electrical osolllattens. John Ambrose Flemin 
Marconi's Wireless Telegraph Company, Limited, 24, 
Southampton-buildings, Chancery-lane, London. 

l .  OcronER 23. 
18874. A revolving centre-piece for two-storey electric cars. 
Wm. Henry Daon and Edward Scott, 112, Park-lane, 
Little Horton, Bradford. 
18960. Au eleotrical indicating or recording apparatus for 
restaurants or other places. James Ferris McLaren, 
115, St. Vincent-street, Glasgow. 

18889. A mew or improved electrically-operated billiard. 

marker. Vernon Hope, 55, Market-street, Manchester. 

19898. Improvements im electric recording instruments for 

motorcars. Paris Singer, Oldway, Paignton, S. Devon. 


18865, 


quarter. In 


| 19168. A frictionless 


Improvements in connection with electrically driving 


and 


18994. 
18925. 


18934 


relating - 
"batteries, ` West James Crawford and Thomas Battie 
18914. Electric meters. 

(Complete specifica- 
tion.) : 
London. (Complete specification.) 

Strand, London. 
Strand, London. 
lane, London. 
purposes, 
Evershed and Vignoles, Limited, and Sydney Evershed, 
18967. 
Bolton Ransford, 24, Southamptoa- buildings, Chancery- 


18904. Improvements in or to thermo - electric 
cisci 111, Hatton-garden, London. (Complete specifl. 
cabion. 

Thomas Alva Edison, 23, Southampbon- 
buildings, Chancery-lane, London. 

18991, Improvements relating to electric farmaoes. Gustaf 
Benedicke, 45, Southampton-buildings, Chancery-lane, 

Improvements in electric switches. William Howard 
Chipperfiold and Edward Samuel Cook, 4, Dane’s-inn, 
Improvements in electric switches, William Howard 
Chipperfleld and Edward Samuel Cook, 4, Dane’s-inn, 
Improvements relating to electric incandescent lamps, 
Robert Trimmel, 45, Southampton-buildings, Chancery- 

18940, Improved means for the electrical illumination of the 
dials of ships’ telegraphs and for similar 
1, Queen. Victoria- street, London. 

Improvements in electric incandescent lamps. Robert 
lane, London. (Albert William Wallace Miller, United 

States.) (Complete specification.) . 


18975. Thermo-electric generator. William Lloyd Wise, 46, 
| Lipcoln's-inn-fields, London. (Merle J. Wightman, - 
United States.) 
- OCTOBER 24, 


190329. Improved process for the eleotrolytio oxidation o 
solutions of chromium oxide salts. Conrad Schneider, 
39, Middleton-buildings, High-street, Islington, London. 

19050 An improved electrio circuit closing. thermometor. 

Frank Cossor, 53, Chancery-lane, London. | 

Improvements in electrical brakes for railway cars. 
Fra: k Clarence Newell, 322, High Holborn, London. 
(Date applied for under Patents, etc., Act, 1883, Sec. 103, 
March 28, 1900, being date of application in United 


States) 
l OCTOBER 25. 

Improvements in and relating to a magneto-clect ic 
generator with governing arrangements for ignition 
purposes on motorcars, stationary gas and oil 
engines, and other purposes. Frederick Truby Reid 
and William Shepherd, 117, Sid well: street, Exeter. . 

19072, Improvements in electric acoumulators, George Jam: s 

Gibbs, 76, Heslington-road, York. 

19076. Improvements in or in connection with means for 
electrically lighting miners’ safety and similar lamps. 
John Charles Best, 30, Park-row, Leeds. 

Improvements in or applieable te electric ceiling reses, 
electroliers, and the like. Charles William Watling, 

. . jun., 4, Sd. Ann’s-equare, Manchester. | 

19099, Au improved. electrode for accumulators of electricity. 

Jacob Myers, 11, Ramen Hoorn, Holland.. (Complete 
specification) t ; 

19114. Improvements in or applicable to searchlight and 

signalling apparatus. Mervyn Hanbury Lowther Clark, 
821, High Holborn, London. (Complete specification. ) 

19118. Improvements in secondary electrical batteries or 

accumulators, Peter Stiens, 65, Chancery-lane, London. 

19119, Improvements in er connected with the cieetro. 

deposition of metals or metallic alloys. George 
Edward Vaughan, 57, Chancery-lane, London. (Helmuth 
Koegel, Germany.) 
| a à OCTOBER 26. 

19151. Improvements in trolloy heads for overhead cenductors 
of electric railways. Ridley James Urquhart and 
Henry Good win, 5, Claybon-equare, Liverpool. ' 

balance for weighing gravitational, 
electric, or other forces. William Thomson, Baron 
Kelvin of Largs, 154, St. Vincent-street, Glasgow. 

19167. Improvements in and relating to electrical resistances 

^ variabile by light and certain other rays or waves, 

and in the manufacture of the same. James Tarbotton 
Armstrong and Edgar Alfred Goddin, 40, Vartry- road, 
South Tottenham, London. l 

19183. Improvements in and connected with electrical pushes 
and switches, Edgar Godwin Harcourt, 5, Corporation. - 
street, Birmingham. i 

19208. Improvements in the production of ohlorino and pure 
solution of alkalino hydrates by the olectrolysis of 
dissolved alkaline chlorides. Paul la Cour, 4, South- 
street, Finsbury, London. (Complete specification. ) 

19918. Improvements in dynamo-electrio machines and motors 

and in means for regulating the same. Liewelyn 
Birchall Atkinson, 1, Queen Viotoria- street, London. 
19290. Improvements in unions or connections for eclectic 
light pendants and other fittings. Hugo Hirst and 
John Hillery Collings, 165, Queen Victoria-streeb, London. 
19223, Improvements in or relating to 
devices for explosion engines. 
Hatton-garden, Londen. 


19058. 


19071. 


19095. 


. eleetrical ignition 
Zebulon Wirt, 111, 
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| OcsosER 27. 

19387. Aerial or wireless telephony. Charles Aden Randall 
98, Prince of Wales-mansions, Prinee of Wales - road, 
London. 

19239. Imprevements in or relating to machinery or apparatus 
for covering electric cables, wires, and other ceres. 


COMPANIES’ STOCK AND SHARE LIST. 


Commercial and Industrial.— 
Aron Wlsctricity Meter, 0 p.o. Oum. Pret. Shares, 1-195,000 1 E 


Amount Price last 
.paid. Tuesday. 


Isaac Lovell Berridge and Benjamin Kerr, 111, Habbon- Insulated Wire, Ord., 1-40,000 a» mo e =o = = ~o mo soco 8 — 10-11 

—— 40,00 CEU cece me esce sace è as on 2 oe es 90 «n a 5 210 10 i8 
garden, London. — et on Onis. Pref. 140000... b 25 ^" 
18851. ary aah ores relating te are lamps. Albert De Puydt, | | ——— 5 per tures .... oo oo e =o ne ~ 10 — 

. 84, Castle-atreet, Liverpool. (Date applied for under | Nb EXT 210670. 35555 
Patents, etc., “Act, 1883, Sec. 103, June 22, 1900, being | ——— nant. CTC i 
date of application in Belgium.) (Complete apecification. ) Elec, and Manuf.,6 per cent. Pre... 3 qs 

19830. Improvements in electric aro lamps. The Jandus Aro "rab Ei eh — — apa 5 
Lamp and Electric Company, Limited, John Marshall | — 4j per cent. Debenture Stock... .. 10% .. 166-111 
Gorham, and Adrian Denman Jones, 18, Southampton- — d par oont: Debenture Sto ..- 100 — 102 
buildings, Chancery-lane, London. M s Cable, Debentures.. — -s s - euer ME ue 1313 

— § per cent, PaL LLL ccc oa == $- éb 
COMPLETE SP rome ana e ee ee re 8 a 43. 
ECIFICATIONS ACCEPTED. . hi 
V — 122 — ao m 20 M 

. — D per con Prov ——ñ— ac oo ne os 

$0925. Process for directly obtaining the caustic lyes and . : = Hf 
ammonia and earth alkaline bydroxides by electro- 4 cent, Porp. lat Mort, Deb... . 1 
lysis. Luckow. DUE 5 — * T iyis 

31656. Controlling electric motors and electrically-propelied | . Per cent. Preference ... ———.———f OG — 188 H 
e trains. British Thomson - Houston Company. India Bub , Gutta — — Works a E as — 

en . (Spefty.) 2 and Maison Z22222 1 — 86 40 

99535. Electrical distribution and starting rotary electric cent. Bonds 2222 - 101-106 
cenverters. British Thomson - Houston Company, Telegraph Manufacturing Ordfnary.... me oo o o — Se - 6 — 0-113 

| Limited. (Potter.) url. PD Mm MM uu ELE Pr a 1* 

94120. Electrical maximum demand indicators. Wright and | — 6 per cent. Cum. Pret., 7000 T .. b — n 
Mutual Electric Trust, Limited. —CL— 4 per cent. First Mortgage Debenture Stock, Bed. 100 .. 106-107 

#1645. Automatic load starting apparatus applicable to syn- Eee Lighting and Supply. nd m 

ernating-current motors Blackh Greenwich District Ordinary 1,201-101,200 .. 1 .. 
Bergt hell her Young. s Rosenqiat, Bournemouth 5 e RR — — " —— is 

24887, Eleotrio aro lamps. Digby. -ok Red a ———.—— 100 .. 102-166 

85350. Electrie incandescent lamps. Scholz, De ee oan N ater * 

1900. Corp., Ordinary, Nos. 1-20, 000 . 8 etel 
zer, Means for adjusting er regulating the shades or covers Ou on Ons hd | ue 1c 1 8 
employed in connection with electric lights, gas | Chelsea Electricity B VVV 2. E. GQ 
lights, end others for the purpose of concentrating —— 4j per cent. Debentures — — .. n. -e (PF. . 100 — 110-118 

and digustag the light therefrom in any desired or | CHIS hr gt Qumuisii Fil 222I 1 oig 

req apparatus for effecting mew t. Debenture Stock ...... nage canes 100 . 126-1 
eame. Crankshaw, Crankshaw, and Crankshaw. county of Endon and Brash Frovinolal, Ordinary ....— 10 L 1.1 
839. Incandescence electric lamps. Lake. (Sbearman.) 5 cant. Debentures Prov, Certs, Ill pd. Rd. — — 109-111 

gees. . — MTM M rm — — ret Deb? 1 7,400... 5. 46 

conductors, Poché. oh per cont, Pitas Mort D brd. Hes 119. 2 a. BES 

10148. Pisas telegraph apparatus, Murray. Folkestone aster and Dist. Hes  Laghiiag and Traction, Pref. 10 810 

18765. Automatio electric bleck systems for railroads. Shoe. — Ordinary 77 ˙ nne Mes 
craft and Gardiner. H . 6 per oent cent. 1st Mortgage Debenture Btock, Red... 100 — 155 

ooo eye. (Scott, | Metropolitan, orana — mne ec asos asocoooeos — 18}- 

, Varley, and Anderson.) me p E pec cent, Sees e, Nb Stock o it z ‘97-100 

6686. Blectrically-propelied motor vehicles, Ryan. otting Electric Ligh — » ——— - 

16695. Conduit flows for electric railways. British Thomson. | . 1878 4s Shae 7 8 ipl 
Houston Company, Limited. (Hoffmann.) 444 Shares, Now Mom OP nay UNE t- 8 

Oxford Blectric, ary, 1-96 and 407-10,810 .......... æ ee 
rr .. River Plate Electric Light and Traction, Deb. ............ 100 — 1 
Ell. pero meer EE 
keta Hlectrio 8 15 „„ 
TRAFFIC RETURNS. aa Ape peni 5 a 09 . 585 
Bou Ordinary e 9999 06 ae 
Returns for Increase | Total receipts for Bt. Ju s ana Fall Mal, Ordinary, 101-30,080 - 85 ibi 
Line. week 5 7777 aces ad co SONIDÍ 
Ending |1900. (1899. decrease. | 1900. | 1899. Westminster, Ordinary . 5 . 6 — 1918 
— | oa | ee 3 — À — 80, 001-100, 487 — ao T" — —— 2 as 6 — 11-13 
£ | £ 4E £ Eleetrie Railways.— 
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Birmingham Trams. ,, 27 4.563 4.290 + 273c|188.253178,986 | —— N dimi r E T pie 
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City & South London ,, 28 1.866 1.045 + 821 26,458 16 299 Brisbane Serie A nes = 

Cork E. T. and L. Co. , 26 413| 403 + 10 |17,876c/16,421 ipe TE a B” i c Wim 

Dover Tramways . , 27 181 + 1| 9,056 | 8,643 mS por cent Cn. Pt. 30 300-5 VF — 10 Ll Bu 

Dablin & Lacan E. R ,, 6 98 + 21 1,590 — m. nk Tapoi. Debenture Stock. 5 — 190-198 

‘Dublin. . Face . 26 240 5% + 759) — | — B, Ayres & Belgrano Tram, A P.. per oont, Om. , „ = Sid 
VD. Electric] „, + — — DEO cent. Deb. Btock, Hed. e 100 .. 106-103 

Glasgow Corporation| ., 27|9,4099,149| + 252 — | — 5 par Cort., all A" gF 
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Li | Overhead „ 205|8,349|7,043| + 1, 306 |330 681 Xr Oldham, dham, Aston, and Hyde Tramway, Ordinary RUN 85 1o — ie 
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Southampton Tram ,, 25 665 — — — Telephones.— 
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NOTES. 


Motor Fire-Engines.—With respect to another note 
appearing in this issue, it is interesting to note that the 
London County Council at their meeting on Tuesday last 
resolved to try some experimental motor fire-engines. It 
was stated that if these turned out to be successful, the 
whole of the engines would be similarly equipped. 

Institution of Junior Engineers.—On Saturday 
last a large party of the members of this institution visited 
the Millbank-street station of the London Hydraulic Power 
Company. The company have four pumping stations in 
operation, and a fifth in course of erection, over all of which 
the party were conducted. At the conclusion of the visit 
Mr, Percival Marshall, chairman of the institution, expressed 
the thanks of the members for the attention shown to 
them. 

The Electrical Men on Parade.—In the sound 
money parade which took place on a recent Saturday in 
New York, the Electrical Industries Association was largely 
represented. It is difficult in this country, where we do 
not have to elect the supreme head of the State every four 
years, to understand the excitement which such an election 
causes. Thue, while we can quite see that large interests 
are at stake, it is not clear how these interests are served by 
some 100,000 men marching in procession through the heavy 
rain in order to show on which aide their sympathies are. 
We gather from a short notice of this parade in one of our 
electrical contemporaries that from 3,000 to 5,000 electrical 
marchers were expected to be present, 

Wireless Telegraphy.—Further experiments have, 
we learn, been conducted at Dovercourt with the Marconi 
system of wireless telegraphy. For a considerable time 
past the Marconi Wireless Telegraph Company have had 
a station at Dovercourt, and on Monday last it was 
decided to have a trial of the apparatus at that place. 
The messages were passed between the land and the Belgian 
mail steamer “ Princess Clementine,” which had on board 
as operators Messrs. F. Stacy and C. Ricard. The signals 
were commenced when about half-way on the journey, 
and the messages were quite successful. The working of 
the apparatus was explained to the Japanese Ambassador 
at Paris (Mr. M. S. Kurino), who happened to be crossing. 


Royal Institution.—The annual course of Christmas 
lectures for young people at the Royal Institution is, 
we are informed, to be delivered by Sir Robert S. Ball, 
F. R. S., Lowndean Professor of Astronomy in Cambridge 
University, the subject being Great Chapters in the Book 
of Nature." The first lecture will take place on Thursday, 
Dec. 27, at three o'clock, the remaining lectures being deli- 
vered on Dec. 29, and Jan. 1, 3, 5, and 8. At a general 
monthly meeting of the institution on Monday last the 
special thanks of the members were returned to Dr. Frank 
McClean, F. R. S., for his donation of 850 to the fund for 
the promotion of experimental research at low tempera- 
tures, and to Dr. Rudolph Messel for his present of a bronze 
bust of Sir Humphry Davy. 

A Novel Escape.—An interesting piece of information 
comes from Tennessee, U.S.A., which states that two 
convicts made a good bid for escape from the penitentiary 
at that town by using pulleys on the telephone wires. 
The story of the escape, which is truly American, is 
related by a contemporary as follows: Two desperate 
convicts recently made their escape by sliding down two 
telephone wires from the top of a three-storey building to 
a point outside of the high stone walls. Both worked in 
the harness department, and after roll-call managed to 
return to the building and gain the roof. They had 
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provided themselves with two big pulleys and a wadding 
used in the manufacture of bridles. The convicts mounted 
two alender telephone wires, bicycle fashion, and on this 
took their coast to freedom, the men passing 15ft. over 
the wall.” It was some time before the escape was 
discovered, but the men were eventually caught. 


Car Fenders.—It has been often said that the guard 
attached to an electric car is of no value as a preventive of 
serious accidents. This, however, does not appear to be 
quite correct, as two accidents which occurred recently in 
Liverpool would tend to show. During the afternoon an 
Irish pig, which was in Gill-street market stalls, managed 
to escape into the street and ran down into London-road, 
where it rushed full tilt against an electric car. The 
animal was knocked down, picked up by, and landed on 
the guard, where it sat squealing until taken off. The 
other accident was a more serious case. It appears that a 
girl, aged eight, was crossing West Derby-street, when she 
was accidentally knocked down by an electric car. She 
was picked up and carried about 20 yards on the guard, 
and was ultimately rescued from what might have been a 
shocking death, having only received a few bruises on the 
forehead. 


Rentgen Society.—Dr. J. B. MacIntyre, in the course 
of his presidential address to the Róntgen Society recently, 
said that the use of X-rays in war had everywhere created 
a great amount of interest. The first definite work in this 
direction had been done in the Soudan Expedition, where 
some good results were obtained. They were eagerly 
awaiting a paper from one who had had experience with 
the X-rays in the South African War, but it was too recent 
then to say anything as to their use. He was, however, 
able to report through the courtesy of Surgeon-General 
Jamieson, the Director-General of the Army Medical 
Department, that the X-rays were found most useful in 
the hospitals at the base and on the lines of communication 
although not actually on the field. There was now a regu- 
lation list of apparatus for army work ; 17 sets were sent 
to South Africa, and they were being adopted in all the 
larger military hospitals. 


Calcutta Telegraph Office.—In marked contrast 
with the good work done by the Telegraph Department of 
India in laying telegraph lines across difficult country, eto., 
is the way in which the local telegraph service appears to be 
carried on in Calcutta. Thus messages which may or may 
not be important are constantly being wrongly delivered, 
and any scrawl is taken as a receipt by the man who 
delivers the telegrams. Complaints have, we learn, been 
frequently made by leading persons in Calcutta, but 
instead of the charges being investigated, they are treated 
with indifference by the officials at the chief office. Itisa 
great pity, therefore, that the Indian Government does not 
take notice of these complaints which often appear in the 
Calcutta local Press, and ensure, by strict measures if 
necessary, that the business of such an important town as 
the capital of India shall not be interfered with by the 
indifference of a few telegraph officials. 


Power Scheme. — There is, we learn, now being 
arranged an important scheme for the electrical distribu- 
tion of power for manufacturing and other purposes 
throughout the Middlesbrough, Stockton, Hartlepool, and 
Cleveland district, and a Bill applying for the neces- 
sary parliamentary sanction is to be introduced next 
session. The scheme, which is supported by many of the 
most influential manufacturers in the district, is to be 
drawn up on similar lines to the Lancashire, South Wales, 
and Durham District Power Bills, which were passed last 
session. The engineer in connection with the scheme is 
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Mr. A. A. Campbell Swinton, M. I. C. E, of Victoria-street, 
Westminster, Messrs. Jackson and Jackson, of Middles- 
brough, being the solicitors. We must congratulate the 
promoters of the scheme on securing the services of so 
eminent an engineer as Mr. Campbell Swinton, under 
whose direction the scheme, if passed in Parliament, 
cannot fail to be successful. 

Power Factor Indicator.—In the Electrical World 
for Oct. 27 Mr. A. J. Bowie, jun., describes the theory of 
an instrument by which the power factor of a given supply 
may be practically measured. The principle of the ipstru- 
ment is the use of two dynsmometers on the same suspen- 
. gion. The instrument would, we understand, consist of a 
single controlling field, which would be fixed, and through 
which the current supplied would pass, and two moving 
coils. These moving coils would receive respectively the 
voltages of & non-inductive supply, and cross the supply 
terminals of which the power factor is required to be 
known. The angle of these two moving coils would not 
be the same with respect to the fixed field. The author 
then develops the formula by means of a calibration instru- 
ment made to work out mathematically, but he advocates 
that, besides this, independent readings should be made to 
prove the accuracy of the scale. Such an instrument would 
be extremely useful in practice. 

The Smoke Problem.—It is pleasant to hear, on the 
authority of Mr. Stevens, of Brighton, that the terrible 
question of smoke prevention has been solved at last. 
To this end Mr. Stevens has invented a machine, and now 
only requires the necessary money to work the invention. 
This he hopes to get by the sale of a patent washerless 
tap. The machine which is to prevent the smoke nuisance 
is apparently an electrical machine, which, if given a first 
help off, will go on working, and when working produces 
more electricity to work itself. This machine would, 
therefore, in addition to solving the smoke problem, 
appear to solve the problem of dear coal. The electricity, 
which will always be on hand when wanted, is to be used 
for everything for which coal is now used, and also many 
things for which it is not. We are afraid, however, that 
until the sale of the tap has reached much greater 
dimensions than is usually the case with such things, 
London and other places will still have to patiently endure 
their fogs. 

Electrical Works Extensions.—Our recent note 
on the large number of new works which are now being 
‘ erected throughout the country, has resulted in us receiving 
a letter from the Luton Chamber of Commerce calling 
attention to the advantages of Luton as an industrial 
centre. A joint committee of the Town Council and 
Chamber of Commerce will be pleased to supply all 
information to firms requiring sites. The lettor we have 
received is signed both by the town clerk and the secretary 
of tho Chamber of Commerce, which shows that the two 
bodies are working together in perfect harmony. In the 
selection of such sites it is not only the local advantages 
which have to be considered, but also the treatment 
which the new firm will receive at the hands of the 
local authority. In too many instances this. treatment as 
far as rating is concerned is not just, and hence the desire 
of firms to get into districts where they will be free from 
municipal responsibilities. We should say, however, that 
- in the present case the above remarke would not apply. 

Electro-Harmonic Society.—A ladies’ night evening 
concert in connection with the Electro-Harmonic Society is 
to be held on Friday, 16th inst., at the St. James s Hall 
Restaurant. Special interest will attach to this concert 
from the fact that Major Crompton, who recently returned 
from South Africa, is to preside, There has been prepared 
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a very full and select programme, which should provide 
the audience with quite a feast of music. There are to be 
several part songs by the Westminster Glee Singers, and 
each of the gentlemen composing this quartette is down to 
sing a separate song. Miss Elsie Mackenzie is to give two 
songs, and piano solos are to be provided by Mr. A. E. 
Izard. The glassophone solos by Mr. G. Nelson should be 
very pretty, and one may expect to have a good hearty 
laugh when Mr. R. A. Roberts gives his humorous selections 
entitled Sbrimpot Sands," and A Travesty in Rhyme.” 
The musical directors of the concert will be Mr. A. E. 
Izard, R. A. M, and Mr. T. E. Gatehouse. The concert will 
commence at eight o'clock precisely. 


The Dangers of Electrical Safe-Breaking.— 
Much has been said as to the ease with which e safe or 
stropg-room can be broken into by the use of the electric 
arc, That this is not so simple as it would appear at 
first sight is shown by the experience of two gentlemen in 
Ohio. Thus, the big iron safe in the Middleport shoe 
factory refused to open, and the book-keeper, Mr. Louis 
Jaquith, and engineer, Mr. Walter H. Rice, conceived the 
idea of burning out the combination by use of the electric 
arc. It took several hours to accomplish their purpose, 
but they finally succeeded, but not until they had stood for 
several hours in the glare of the electric light, taking turns 
at holding the wire and carbon. When the work was over 
both complained of a dizziness and pain in the head which 
increased as the hours passed, and in & short time both 
went suddenly blind at about the same time. All efforts 
to restore their sight have been unavailing, for while the 
eyeballs appear all right, the sight is destroyed. The 
unfortunate conclusion to this experiment should, we 
think, warn any professional safe-breaker against the use 
of thie improved means of accomplishing his ends. 


Evening Technical Schools.—The issue of tle 
London Technical Education Gazette for September and 
October is a double number, and contains a list of all 
technical evening classes in London, with the exception of 
those in connection with the London School Board. The 
Technical Education Board ie, we learn, preparing a com- 
plete list of evening Board school classes in London, and 
this list will contain particulars as to the subjects, etc., 
which are taken in the evening schools. The subjects 
taken in the various schools are classified into seven 
sections—viz., science, engineering, trade and technical 
classes, domestic economy, art, economic and commercial 
subjecte, and music. In Section 2 one finds the engineer- 
ing subjects, there being listed 19 schools and institutes 
which take mechanical engineering, nine which take elec- 
trical engineering, and eight which take civil engineeripg. 
In Section 3 the subjects taught are classified under the 
headings of the various trades, there being taught in the 
electrical classes instrament making, electrical wiring and 
fitting and electro-plating. Altogether, the list should be 
very useful to those wishing to gather information as to 
the subjects taught in the various London technical 
institutes, and as to the cost per course or term for the 
teaching of these subjects. 

A Danger to Ships.—In its issue for Oct. 6 the 
Scientific American had an article dealing with the electro- 
lytic action caused on ships’ bottoms by the combination 
of copper and iron and sea-water. The electrolytic action 
of these three substances was commented on as being very 
dangerous to ships. Mr. E. A. Suverkrop now writes to our 
contemporary to the effect that it was common practice 
some years ago to put copper strainers or bilge "strums" 
at the ends of the suction pipes of bilge pumps in wooden 
steamships. In course of time, when iron replaced wood 
in shipbuilding, the copper strainers were retained ; several 
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mysterious losses of ships at sea during fair weather 
occurred. One steamer went down at her moorings in the 


Mersey. When she was raised, it was found that there 
was a round hole in her bottom where the copper strainer 
had been. This led to investigation, and it was discovered 
that in many iron boats, where the inner coating of Portland 
cement which is usually put in the bilges of iron and steel 
vessels had been removed by any means, so that the 
copper strainer could rest directly upon the iron shell, the 
galvanic action bad eaten the iron almost entirely through. 
It is evident, therefore, that considerable attention should 
be given to this subject, and a means found for preventing 
this eating away of the iron from such a cause. 


Horse v. Automobile.—A decision which should have 
the effect of encouraging the use of the automobile in the 
United States was recently given by Justice Sutherland at 
Rochester, U.S.A. The claim was one for damages caused 
by &runaway horse after having been frightened by an 
automobile. A decision had previously given in favour 
of the owner of tho horse on the ground that the owner 
of the automobile was liable because his macbine had 
frightened the animal. An appeal was brought, however, 
and Justice Sutherland reversed this decision, and declared 
that the law on the subject would be as follows: The horse 
has no paramount or exclusive right to the road, and the 
mere fact that a horse tukes fright at some vehicle run by new 
and improved methode, and smashes things, does not give tbe 
injured party & cause of action. If the defendant's motor 
carriage is practicable for the purpose of travel, and the 
noise and vapour caused by its use are kept witbin 
reasonable limitations, and are no greater than aro fairly 
incident to the use of motor carriages which are found 
adapted to the needs of the general public, then I cannot 
see how the defendant can be helc liable in the absence 
of evidence that at the particular time complained of the 
carriage was operated carclessly. The temporary incon- 
venience and dangers incident to the introduction of 
these modern and practical modes of travel upon the 
highway must be subordinate to the larger and pe: manent 
benefits to the general public resulting from the adoption 
of the improvements which science and invontive skill 
have perfected.” 

King’s College Science Laboratories — The new 
scientific laboratories at King’s College wore opened on 
Tuesday, Oct. 30, by Lord Lister. Amongst those present 
were Dr. Robertson (the principal of the college) and othors 
connected with the staff, the Lord Mayor, the Lord Chief 
Justice, eto. The Principal, in introducing Lord Lister, 
said that the work which had made that gentleman famous 
was connected with King's College. Lord Lister then said 
it might seem strange that so large a gathering of dis- 
tinguished men should come to witness the opening of 
certain laboratories. Yet the occasion was not unworthy 
of celebration, it being an event of significance in regard to 
the provisions for higher education in the Metropolis. It 
was recognised that mere lectures were not sufficient, that 
practical instruction was imperatively necessary. Some 
branches of King’s College were long ago well equipped to 
this end, but not all. The dissecting-room was by no means 
adequate, and the accommodation for the practical teach- 
ing of physiology was miserable, while there were smaller 
defects in othor departments. OF these the council had 
long been conscious, and to remedy them had provided the 
new laboratories, which were higbly satisfactory. It was 
a happy coincidence that this great addition to the resources 
of the college had been made at the time when it was 
entering on a new career as one of the colleges of the new 
University of London. He himself would have liked to 
see the old examining university retained and a separate 
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teaching university established, but other views prevailed, 


and a compromise had been effected under which examining 
and teaching existed side by side in the same’ institution. 
He wished the compromise all success, and hoped that now 
the matter was decided all would work together for the 
common good. The Lord Mayor moved a vote of thanks 
to Lord Lister, which was seconded by the Hon. W. F. D. 
Smitb, M.P., and adopted. Lord. Lister then formally 
declared the laboratories open. In all the new rooms 
electric light has been fitted, and great care has been taken 
with the natural lighting. The fittings in all cases are of 
the latest design. 


Municipal Electrical Association. — We have 
received from Mr. A. B. Mountain a copy of the Proceedings 
of the Municipal Electrical Association for the years 1899 
and 1900. The copy for the year 1899 contains the preai- 


dential address delivered by Mr. H. Faraday Proctor on 


June 14, 1899. After this come papers read by Councillor 
G. Pearson on Municipal Trading"; '"Appropriation of 
Profi te, etc.," by Bailie Mackay; Combined Traction and 
Lighting Works,” by Mr. J. H. Rider; The Municipaliaa- 
tion of the Telephone,” by Mr. A. B. Mountain; Notes 
on Distribution of Electricity,” by Mr. C. D. Taite; Con- 
densers for Electric Light and Power Stations," by Mr. 
J. F. C. Snell; The Arrangement of Steam-Pipes,” by 
Mr. J. E. Edgcome; ‘Notes on the Performances of 
Single-Phase Motore,“ by Messrs. J. R. P. Lunn and 
P. S. Thompson (associates! prize); The Choice of 
Meters," by Mr. C. A. L. Prussman ; “ Electric Light 
Mains," by Mr. D. Clothier. Reports of the visits of the 
association, annual dinner, business meeting, hon. secretary's 
report, and the report of the committee on dangorous 
trades are also given. The Proceedings for 1900 contain 
the presidential address by Mr. A. B. Mountain. The 
papers published are those read by Alderman Potter and 


Ar. H. C. Bishop on Means for Stimulating the Demand 


for Electrical Energy,” and on “Electricity Works for Small 
Towns,” by Mesers. C. S. Vosey-Brown and G. M. Harriss ; 
"Electric Motors," by Messrs T. P, Wilmshurst and 
C. A. L. Prussman; The Combined Management of 
Tramways and Lighting Departments,” by Mr. R. C. Quin ; 
and “ Methods of Reducing Light-Load - Losses,” by Mr. 
H. L. P. Boot; The Distribution of Electricity in 
Scattered Areas," by Messrs. L. Andrews and G. Wilkin- 
son; Maintaining Certain Portions of Electrical Distri- 
bution Systems at Earth Potential,” by Mr. C. H. Word- 
ingham ; Impressions of Present American Tramway 
Practice," by Mr. A. E. Le Rossignol ; and * Protection of 
Telegraph and Telephone Wires,” by Mr. R. C. Quin. 
The Proceedings conclude with the usual reports, etc. 
Theso volumes, which contain & large amount of very 
useful information, can be had from Mr. A. B. Mountain, 
Corporation Electricity Works, Huddersfield, at the price 
of 3s. 6d. per copy. 


Automobile Trials.—The first of the electric auto- 
mobile trials undor the auspices of the Automobile Club, 
and of which we gave details in a recent issue, took place 
on Tuesday last. The run was to be over a given course 
for an unlimited distance on one charge, the driver to 
declare to the official observer when the run was 
finished. The course on Tuesday was a circular route 
from Chislehurst, the total distanco being 344 miles. If, 
however, it was wished to make a continuation of the run, 
a small circular route from Chislehurst of about 84 miles 
could be gone over as many times as wished. In connec- 
tion with the trials on Tuesday, the route was severe and 
the roads in a very heavy state, owing to the large amount 
of rain which had fallen for the few days beforehand. 
The vehicle which covered the greatest distance was the 
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Powerful, which was entered by the British and Foreign 
Electrical Vehicles Company. This vehicle, which covered 
59 miles, carried two passengers. The same company’s 
“Columbia Stanhope” traversed 71 miles, and their delivery 
van chose an easier route, going seven miles, but failed to 
earry her three passengers all the way. Mr. Hart's 
* Toujours Contente” travelled 34 miles with two 
passengers, and the National Motor Carriage Syndicate’s 
“Joel” car carried two passengers 37 miles. Two cars 
entered by the Electric Motor Power Company ran 17} 
and 35 miles respectively, each carrying two passengers. 
The Canadian Electric Motor Company's “Still” 

carried four passengers 18 miles, and the Electrical Under- 
takings car conveyed two passengers 35 miles. On 
Wednesday there was a hill-climbing trial on a route 
between Chislehurst and Knockholt, the distance being 
some 30 miles. On this route the road between Green 
Street Green and Cudham rises from 300ft. to 680ft. above 
the sea, and at Knockholt it rises to some 735 above sea- 
level. The results of this trial have not yet come to hand. 
On Thureday was to bea trial over 30 miles of average 
road, and on Friday an optional trial over an unlimited 
distanca on one charge. A note at the end of the official 
programme bestows praise on Prof. Boys, Mr. Holden, 
Mr. H. Edmunds, Mr. Harmsworth, Mr. Llewellyn Preece, 
and Mr. Hanning for the assistance they have rendered in 
various ways in helping towards the succesa of the trials. 


Nickel Extraction.—The Nickel Copper Company, 
of Ontario, have recently been experimenting with a new 
process of nickel and copper extraction. The process is 
the invention of Mr. H. A Frasch, and it is said to be very 
successful. As applied to the Sudbury copper-nickel matte, 
the process consists, says the New York Engineering and 
Mining Journal, in the electrolysis of a brine solution in 
such a manner that, while the sodium ions are set free at 
the cathodes with the formation there of caustic soda, the 
chlorine ions are liberated in tbe anode section containing 
the matte and immediately form a chloride solution of the 
metals present. In this way brine is electrolysed to form 
caustic soda, at less expense, it is claimed, than with the 
insoluble anodes in the Castner-Kellner or Rhodin pro- 
cesses, and at the same time the chlorine, instead of being 
made into bleach, is utilised for the formation of the 
chlorides of copper, nickel, iron, and other metals that are 
in combination in the matte at the anode poles. The 
metallic chlorides can be directly treated for the contained 
metals by electrolysis or chemical methods, or after being 
electrolysed of balf the content of copper they may be 
used for lixiviating the metals in the raw matte, the copper 
chloride acting chemically as a solvent for the metals in the 
matte, and making the electrolyte solution suitable for 
farther electrolysis. Eventually the metals in the solution 
are recovered by electrolytic deposition, or in the case of 
nickel and cobalt the nickel is separated from the cobalt as 
a chemical salt by a method which is not as yet made 
public. The matte is crushed and conveyed to the vats, 
where it is charged directly on a layer of carbonaceous 
material forming the anode section at the bottom. On this 
layer of matte is placed a thin layer of sand, which gives a 
good diaphragm for the separation of the resultant solutions 
of caustic soda and the metal chlorides. The anode section of 
the vat is then filled to the sand layer with a saline or weak 
chloride solution, and the balance of the vat is filled with 
water or a weak caustic solution. After the passing of the 
solutions through the vate, the subsequent handling of the 
solid material, which remains in the anode section after 
treatment, consists of the removal of the upper layer of 
sand, which can be washed and used again, followed by the 
removal of the leached material, from which, perhaps, it 
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might be well to extract the sulphur. Tests carried out 
by the Nickel Copper Company are sald to have given 
excellent results, and it is claimed that the entire cost of 
the process will be fully met by the value of the caustic 
soda and other by-producta. 


Electrical Fire-Engines.—As may be remembered, 
some few weeks ago the firemen of Paris gave an exhibi- 
tion of fire drill before their provincial and foreign colleague, 
the apparatus used on this occasion being of an improved 
character. Three new types of automobiles in connection 
with the fire service have, we gather, been introduced, 
each type being used in the drill at Vincennes. The elec- 
trical hose wagon has been in use for some months past, 
and consists simply of an automobile capable of seating six 
men, and is provided with lengths of hose, life-saving tackle, 
and ladders. Another vehicle is the electric fire pump, 
which is of an entirely new type. It consists of a metallic 
tank capable of holding 100 gallons. This is mounted on 
an automobile carriage, together with a pump, hose, and 
nozzle, The motor which drives the automobile is switched 
off on arrival at the fire, and is switched on to work the 
pump. This is effected by an ingenious system of gearing, 
which is applied to work the pump or otherwise. The hose 
is wound on a cylindrical piece of metal, and is so fixed 
that on arriving at a fire a stream of water is at once 
available, and the 100 gallons of water in the tank are 
pumped out during the usual fitting up of the hose to the 
water-main. In running order the engine weighs, with 
men and a full tank, some 6, 880lb. The pump itself has 
three chambers. It forces the water through the axis of 
the reel into the rubber hose which carries the nozzle for 
producing jets of different sizes. The apparatus both on 
the engine and hose wagon is so arranged that a portion 
of the energy can be utilised for the lighting of arc or 
incandescent lamps for fires occurring at night. The whole 
set of apparatus is finished with an electrical ladder. This 
consists of a low truck upon which the large ladder in use 
in the department is hoisted almost horizontally by means 
of an inclined plane and a windlass. The total weight of 
this apparatus, inclusive of its crew, is 9, 150lb. It is the 
heaviest of the pieces of fire material to which mechanical 
propulsion has been applied. By reason of the peculiar 
difficulties presented by the mancuvring of it, it becam* 
necessary to assure the perfect stability of the vehicle, 
especially in turning corners, while running at considerable 
speed, and this hae been done so successful that the 
electric ladder truck is more stable than horse-drawn ones. 
The electric energy necessary for the operation of the 
various kinds of apparatus is furnished by batteries of 
accumulators made by the Société Bouquet-Garcin-Schrive, 
of Neuilly. The batteries are suspended beneath the 
vehicle in specially made cases. The capacity of the 
accumulators is sufficient to allow a vehicle to run 56 miles 
at 12 miles per hour without requiring recharging. 


A New Electrolytic Moter.—<A patent has recently 
been taken out in America by Mr. T. A. Edison, the 
invention being a new type of electrolytic meter. The 
instrument is claimed to be very accurate, easily read, and 
not liable to get out of order. The base of the invention 
is an improved electrolytic cell which is easily standardised, 
and which at a constant temperature will always maintain 
a constant resistance, so that the rate of deposition is 
uniform. The cell has two electrodes of pure zinc immersed 
in a solution of zinc sulphate. In order to prevent any 
evaporation of the solution or any tendency to creep, the 
solution is covered with oil. Having obtained this cell, 
two or three are then connected round s relatively low 
resistance, whereby a minute but constant ratio of the 
current will affect tbe cells. There is then: produced by the 


THE ELECTRICAL ENGINEER, NOVEMBER 9, 1900. 658 


deposition from one electrode to the other, and by. positive 
mechanical devices, an easily-read accurate registration 
Of the total current. To this end the movable elec- 
trodes of two cells are hung on the two ends of a beam 
supported on knife-edges or other relatively friction- 
less support, the electrical connections being such that 
while the metal is being deposited upon the movable 
electrode of one cell it will be stripped off of the movable 
electrode of the other cell, whereby the scale beam will 
tend to move downward toward the heavier movable 
electrode. If desired, however, & single cell may be 
employed, connected to one extremity of the scale beam, 
a counterweight being connected to the other extremity 
of it. The beam is connected with a retarding device, 
which opposes the stress exerted by either of the movable 
electrodes of the two cellson which the deposit is taking place. 
Ín this way the scale beam, under the effect of the deposit- 
ing and stripping of the metal, will acquire an extremely 
slow movement in one direction or the other, the extent of 
such movement being constant, bat its relative slowness 
depending upon the current influencing the cells. The 
oscillations of the scale beam actuate an escapement con- 
trolling a registering train, which operates a suitable pointer 
or pointers of a dial or dials. The connection between the 
scale beam and escapement is of a novel character, and is 
such that friction is so infinitely small as to be negligible. 
Th e registering train is driven either by a weight or spring, 


and since the relesse of the escapement takes place very | 


infrequently, even when currents of considerable volume 
are influencing the cell or cells, it will be possible to obtain 
a sufficient fall of the relatively light weight as to require 
winding only during long intervals of time. In order that 
the oscillations of the scale beam may be produced, the 
current through the cells requires to be reversed at each 
. tripping of the escapement, and an improved reversing 
switch is employed wherein only a single movable contact 
is required, this reversing switch being operated directly by 
the register train, and imposing no stress upon the scale 
beam. The elementa of the meter are carried on an 
insulated board within the meter box having a glass front, 
through which the diala may be observed. When used in 
localities where low temperatures may be expected, it is 
desirable to employ a heating device, probably an incan- 
descent lamp, brought into circuit by means of a thermostat 
if the temperature falls near tho freczing point of the liquid 
in the cell. In ordur that changes in temperature, which 
affect the resistance of the cells, may. not result in incorrect 
registration, there is interposed in series with the cells an 
ordinary compensating coil, the resistance of which changes 
"inversély with that of the cells, whereby the resistance of 
the shunt, including the cells and the compensator, will 
' be always maintained constant irrespective of changes in 
temperature. 


Electricity on the Rand.—We have just received 
the Transactions of the American Institution of Electrical 
Engineers published for August and September of this 
year. In it we find à most interesting contribution by Mr. 
A. W. K. Peirce on the use of electricity in South Africa. 
Mr. Peirce has been for some years the leading electrical | 
engineer of the Consolidated Goldfields of South Africa, 
and his résumé of the electrical work actually carried out 
on the Rand is most interesting. He refers, for instance, 
to the largest distribution system established up to the 
present on the Wittewaterrand. This mining district 
occupies a stretch of country 25 miles long ard a few 
thousand feet wide. At the one end of this there are some 
coal mines, which produce a fair quality of bituminous 
coal, which makes it, of course, very convenient. A 
project was started for establishing a power plant at one of 


these coal mines, using the waste coal as it eame out and 
distributing the power at bigh tension along the reef, and 
that was done. There is a plant of about 2,500 kw. 
installed capacity and stepping up to.10,000 volts, trans- 
mitting over.a pole-line about 25 miles long. All along 
the reef branch lines are taken off at intervals wherever 
required, and then, stepping down to suitable voltage, it is. 
used for other purposes, usually for motors. The suburban 
district of Johannesburg is lighted largely from this plant.. 
As regards the troubles experienced in this distribution, 
the insulators have been not the least important, This Mr. 

Peirce attributes to the fact that these are not high-tension 
insulators, such as are used in the States. The inaulators 
‘are instead rather larger than the ordinary porcelain types, 
without the necessary provision for providing the high 
insulation required by such high voltages. It appears tbat 
these insulators explode at times, as fragments are frequent]y 
found up to 40ft. and 60ft. away from the poles. "This the 
author thinks is due to the moisture in a crack in tho 
insulator being converted into steam. Iron poles are used 
throughout, as wooden poles are attacked by ante. Tbe 
maximum load on the supply station up to the beginning 
of this year was 1,800 kw., which occurred during lighting 
hours. The day load varies from 1,000 kw. to 1,200 kw. 

-The next largest plant belongs to.the Consolidated Gold- 
fields Company, and is also worked at 10,000 volts. It is 
found that the electrical distribution gives the mines great 
assistance when unexpected amounts of water are met with 
in the workings, as an additional motor and pump can ba 

laid down much more quickly than any other system of 
pumping. This company uses three-wire rubber-insulated, 
lead-covered, and iron-armoured cables for the distribution. 

Mr. Peirce then proceeds to state that the direct-current 

installations were not found to be as satisfactory as three- 
phase planta with induction motors. This he attributes to 
the fact that the motors are not well looked after, and 
that the dampness underground causes considerable trouble 
with the direct-current armatures. Also, attempts havu 
‘been made to run the direct-current motors at high 
voltages, going up to nearly 1,000 volts. One of the 
‘most interesting problems yet to be solved, according to 
Mr. Peirce, is the haulage for the deep-level mines. 
These will have shafts extending down from 8,000It. to 
.10,000ft. A single huis; from this depth up to tbe 
surface is a somewhat difficult problem on account of the 
necessary great weight and strength of the rope. In fact, 

in order that the rope may support itself and the cage at 


the bottom of the shaft, the size to be employed is almost 


prohibitive. One solution of the problem is to wind in 
stretches, and Mr. Peirce suggests that about 3,000ft. per 
‘stretch would be a reasonable lift. He is now looking 
into the question as to the best means by which this can 


be done electrically, as either electricity or compressed air 


would have to be used on the lower stages. He then 
calls the attention of his readers to the fact that no 
experimental apparatus ought to be sent out to the Rand, 
because the issues at stake were much too great for this. 
For instance, suppose & manufacturer does undertake to 
make good any defects which may arise, or supply new 
machinery if the first is not satisfactory, it takes six 
months at least to get plant out and erected, and when a 
mine is reckoning on a profit of £50,000 per month it 
. will be seen that the failure of tbe plant is & most serlous 
matter. In fact, the makers risk in guaranteeing is 
infinitely small compared with the risk incurred by the 
mine owners. From figures given by the author we gather 
that a large amount of hoisting plant will be required, and 
it is a problem to which our electrical engineers could well 
devote considerable attention, 
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THE PHILOSOPHY OF DYNAMO DESIGN. 
(Specially contributed. ) 
(Continued from page 585.) 
COMMUTATORS AND COMMUTATION. 


It was shown in the first article that if any wire be made 
to cuta magnetic field that an E M.F. will be created in 
this wire, and that if this wire has a closed outer circuit 
that a current g inversely as the resistance of the 

hole circuit, and tly as the E.M.F., will low through 

circuit ; and, further, that the E. M. F. obtaining at any 
instant will depend upon the number of lines of force cut 
during that particular element of time, so that, in other 
words, it may be sald that the amount of current will vary 
inversely as the resistance, and directly as the number of 
lines cut unit time. It was also shown (Fig. 2) that 
the direction in which this current will flow depends upon 


the direction of the motion of the wire relatively to the 

field, and also upon the direction of the flow of the lines of. 

lane which is at right angles both to the direetion 
also to its length. 


foree in a 
of the motion of the wire an 


Fic. 10. 


Fig. 10 represents a drum armature wound with a 
single complete coil, and it is assumed that each end of this 
is connected to a separate annular ring insulated from 

the other and also from the shaft upon which the two 


rings are mounted, and that the current is collected in any | 


suitable manner from these rings. It will be seen from 
the plan that the two active lengths of the coil are in series 
with each other, the current flowing round the coil and 
through the outer circuit. If, now, a voltmeter were 
connected across these two rings, it would be seen 
that—aseuming always a uniform speed—the maximum 
E.M.F. would be registered when the coil.a 5 was in 
the position shown in the diagram, and that the 
E.M.F. gradually fell until the col a 5 occupied the 
position c d, then ually rose to its maximum 
when the coil had travelled through an angle of 
180deg.— i. e., when the positions of a and b, as shown 
in Fig. 10, were reversed—gradually falling again to zero, 
whilst the coil revolved through a further angle of 90deg, 
and rose once more to its maximum as it completed the 
fall cycle, and reached its first position. If a current indi- 
eator had also been inserted, it would have been noted that | 


= 


| that in any other square inch; and as th 
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while a travelled from c to d the current was flowing in 
one direction, but while it revolved from d to c the current 
was flowing in the opposite direetion. This is only what 
would be anticipated from an application of the three 
fundamental principles. The lines of force flow—we may 
conveniently assume for the present—in straight lines 
across the armature core from one polar face to the other, 
and they have over all this area a uniform density—i.e., in 


a 


b 


Fia. 11. 


any square inch, or other unit area, taken in a plane 
no to the flow, the number of lines passing is equal to 


dins of revolution 
is uniform, the angle passed through in unit time by the coil 
is always the same, but the number of lines cut during this 
unit time will constantly vary. for while with the coil at 
a it is cutting straight across the magnetic lines, at c it is 
sliding, as it were, between them and not cutting any. II 
a large number of readings were taken and were marked on 
a chart, so as to show the E.M.F. produced at every 
instant, it would be found that the locus of these points 
would be a true sinusoidal curve as in Fig. 11, where the 
of the curve above the line represents a current flow- 
g in one direction, and the part below the line representa 
the current flowing in the opposite direction. It will be 
readily seen that curve must be a true sine curve, for 
we have formerly stated that there will be uniform density 
of field in the d arae c d (Fig. 10), which is parallel with the 
axis of the t, and at right angles to the direction of 
flow of the lines of force; and in order to cut a uniform 
number of lines per unit time it would, therefore, bo neces- 
sary for the coil to travel a uniform length along c d per 
unit time, but since the coil travels through an agu angle 
per unit time, it is an easy mathematical proof to show 
that the distance traversed by the coil along cd is pro- 
portlonate to the difference in the sines of the angles which 
lie between the lines, co, ao, where a is the position which 
_the revolving coil occupies at the end of equal intervals cf 
‘unit time. 
Tf the two annular be taken off and one ring be 
substituted, this ring being divided into halves along a 
ae parallel to the axis of the shaft, and if the two halves 
be insulated from each other and from the shaft we get an 
elementary commutator ; if, then, the two ends of the coll 
be connected one to each of these commutator segments, 
and the brushes are so d that they pass from one 
section of the commutator to the other when the coil is 
in the position, c d, aliding through the lines, the current 
will in the outer circuit attain a maximum ard minimum 
effect, but will always flow in the same direction, 


b 


C d C 


Fic. 12. 


and it is then said to be commutated from an 
alternating to a direct current. It is worth noticing 
here that, with the single exception of homopolar 
dynamos, in all modern dynamos the current is gene- 
rated as an alternating current, but in a direct-current 
dynamo it is rectified by the interaction of the commutator 


and the brushes before passing to the outer circuit. If, as 


before, periodical readings be taken of the E M.F., and a 
curve representing this.at any instant be drawn (Fig. 12),. 
it will be found similar to the curve shown in Fig. 11, only 
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with the bottom part of the curve doubled over the datum 
line, showing that the current in the outer circuit flows 
always in the same direction, though the E. M. F. passes 


through a cycle of values. 


If now, in place of a single coil being wound round the 
armature core, the coil be wrapped round twice before 
the two ends are connected to the commutator, it is evident 
that the four active lengths will all be in series with each 
other, and that if the speed be the same as before, the 
E.M.F. produced will be double that previously obtained ; 
if, now, another voltmeter curve be obtained, the only 
difference will be that the length of the ordinates will be 
vary uniformly from zero 


increased, the E M.F. will st 
to its maximum and back again to zero continuously. 


FN T, D RS RS 
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If, now, this extra coil be wound as a separate coil at 
right angles to the first, but in series with it, and a four- 
part commutator is made, each ooil will only generate half 
the E.M.F. of the double coil, and as the coils are at right 
angles to each other, one coil will be cutting across the 
largest number of lines of force per unit time, while the 
other coil is cutting none; hence one will have its maximum 
value when the second bas its zero value, and the first will 
gradually decrease to its zero value while the second is 
equally increasing to i's maximum value, and we shall 
get two sine curves, one due to each coil, overlapping 
each other, as in Fig. 12, the resultant curve of ihe 
induced E.M.F. being shown for any instant by the 
heavy curve. It will be noticed that this resultant 
curve is very far from being a straight line, and that 
there will consequently be very great fluctuations in 
the induced E M.F. In order to obtain a less flactuating 
resultant E.M.F., the number of the coils and of the com- 
mutator segments must be increased, and these coils must 
be e anoitioally round the armature core, while 
the commutator segments must be equal in width and have a 
uniform pitch. It has been shown that with a two-coil 
armature wound at right angles, one coil must be passing 
through its position of zero value while the other is passing 
through its position of maximum value, and that hence 
the maximum E. M. F. will only be that which one coil 
would generate—although. the amount of the fluctuations 
is halved. With an eight, sixteen, or other larger number 
of coils, more will lie in a strong field than in a neutral 
field, as the angle of embrace of the digi ien is usually 
larger than the angle of non-embrace. Consequently, not 


only will the amount of fluctuation with a large number of 
commutator segments and coils be considerably less, but 
the average E. M. F. will be higher. Ic has been fond that 
for any number of coils above four, the avorago E. M. F. is 
about 0:635 of what the maximum E M.F. would be were 
all the coils wound as one continuous coil and connected to 
a two-part commutator. The amount of fluctuation in the 
E.M F. varies inversely as the number of commutator parts, 
but after a certain limit there is little advantage in farther 
diminishing the fluctuations, as they are not appreciable 
whether tbe current bo used for lighting or other purposes. 

It has been pointed out that the various commutator 
s gments must be insulated from each other, and also from 
the shaft, and alchough the mechanical construction of the 
commutator cannot be said to be in any way directly ruled 
by our fundamental principles, yot the difference in the 
running which a well-designed and well-built commutator 
makes to any dynamo is so great that it is most important 


that the student should have a sound knowledge not only 
of the function of the commutacor, but also of the various 
stresses to which it is subjected. To begin witb, we speak 
of the mechanical construction of the commutator, and yet at 
the same time, owing to ite most unmechanical construction, 
it ia generally the weakest part of any machine, while, in 

addition, the majority of the difficulties which arise in the 

design of a dynamo are those due to the requirements 

of either sparkless commutation, or fixity of lead—both 

commutator matters; and, further, after the machine is. 
designed, built, and fixed,the commutator is the one part of 

the machine which receives the worst treatment: either 

the brashes are held down with too great a tension, or else, 

often, they are never readjusted, so that imperfect contact 

is made. Sometimes the commutator is left nnlubricated 

and antouched ; at other times, owing to the ignorance of 
the dynamo tender, it is so saturated with grease and oil 

that it collects all the dirt and filth of the engine-house, 

while often in private installations sparking is itted 

to take place because the brush lead is not altered with the 
variations of load. So that we may sum up the question 
of the commutator thus: its mechanical construction is 
very weak and uneound at the best, it is concerned 
in the most difficult operation in the generation of a 
direct current—viz., the rectification of the current—and in 
actual work it too often receives only acant consideration 
and attention. 

It has been shown that the various commutator segments 
must be efficiently insulated, not only from each other, but 
also from the shaft. In order to hold the commutator in 
position two end flanges are necessary, as shown in Fig. 14; 


Fic. 15. 


one of these is keyed tightly to the shaft, whilst tbe other 
is loose, and is forced into its position by means of a suitable 
nut, or bolt and nuts, tieing the two flanges together. Iu 
small machines it ie usual to cast the fixed flange toa 
sleeve, which is keyed to the shaft, and which is screwed 
at the other end to receive the tightening nut holding the 
loose flange in position. Fig. 15 represents two sample 
types of commutator segments; a shows one in which 
the top corners are cut away to enable the end flanges 
to secure & good grip, while for the 5 type the end flanges 
are made with a horizontal V, which fits in a groove 
turned in the segments. No great difficulty would arise in 
building up a strong, sound commutator on such a prin- 
ciple, if it were possible to obtain a metal which was a 
good non-conductor of electricity, but as this is an impos- 
sibility, and it has been found impracticable to make a 
strong, substantial sleeve, with its necessary flanges, of any 
insulating substance, a loose sleeve or ring of some non- 
conducting material has to be inserted between the flango 
and the commutator, and this causes all the mechanical 
difficulty. The insulation of the various sections from 
each other is usujlly effected by means of thin slabs of pure 
mica, and that of the commutator from the sleeve or shaft 
by air only, the depth of the section being so designed as 
to leave such an air space bstween them and the shaft as 
shall prevent the current from arcing across in any way. 
The end insulation rings are now usually mado of micanite, 
although other substances, such as red fibre, vulcanite, 
presspahn, have been and are stil used. The peri- 
pheral speed of a modern commutator may be any. 
thing from 1,590ft. to 2,500ft. per minu:e, which is 
very high for such a loosely constructed article, and it is 
evident that the centrifugal force, especially as the mass is 
considerable, tending to cause the component parts of the 
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commutator to fly apart will assume a ge magnitude. 
If, now, the commutator is in any way slack, or any one 
bar is not firmly gripped, this bar will fly outwards as far 
as possible, and as she whole commutator is held together 
by the wedging of the bars against each other, tho shifting 
one bar even toa slight extent will loosen the whole 
structure, and some bars will rise considerably higher than 
the others, and the necessary smooth and even surface of 
the commutator will be entirely destroyed. If, however, 
the commutator be well tightened up, it may be found 
that the bars have too small a cross-sectional area to 
the maximum current without heating considerably, 
or the friction of the brushes may cause undue 
heating, and this increase in temperature will cause 
the bars to e and so press more tightly into 


the insulatirg end rings, which, owing to their nature, 


Ponrrow ro as TURNED OFF 
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must have a yielding character. Upon cooling, the bars will 
contract and become slack, when the same result as that 
above described as due to a loosely-conducted commutator, 
will be obtained. The only method of securing a sound 
commutator is to arrange the cross-sectional area of such a 
sizo that, even allowing liberally for the heating due to 
friction, the rise in temperature of the whole commutator, 
after a prolonged run with full load, shall only be slight ; 
& certain definite rise of temperature is often given in 
specifications for the armature, while no mention is made 
of any limiting value for the rise of the commutator—a 
matter which is of considerably more importance. After 
the cross-sectioual area has been made large enough to 
fulfil the above requirements, the commutator should be 
built up and tightened in a lathe, and then, while being 
revolved, heated equally all over by means of a gas 
stove or other arrangement to some 10deg. or lédeg. F. 
bigher than it is calculated the temperature will 
ever be in practice. It should then be allowed vo cool 
to the temperature of the surrounding air, when it should 


Fic, 17. 


be again tightened up, and this process should be repeated 
three or four times. After being finally tightened up, the 
nut holding the loose flanges in position should be pinned 
or otherwise secured to the shaft to prevent it at any time 
working loose. If any type of section similar to ö (Fig. 15) 
be employed, care must be taken to see that the sharp 
edges of the V's of all the flanges are cut away, otherwise 
there is a great possibility of these V's cutting through the 
insulation as the loose flange is tightened up; also great 
precaution must be taken to get rid of any dust in the 
commutator, which might cause a short-circuit between 
two bars. 

The reason why such great care must be taken to 
prevent any bar from rising above its fellows is, that in 
order to obtain the best results the brushes are only held 
very lightly on the commutator, and with the high peri- 
19 speed a risen bar would momentarily throw the 

rushes off the commutator, with consequent sparking. The 
section where the brushes were thrown off would become 
pitted and burnt, and the section upon which the brushes 
ighted again would also become worn away ; flats would 


then be developed at these two pointe, and until these 
were turned out and the commutator tightened up, it 
would be quite impossible to run the machine without a 
great amount of disastrous sparking, which, if allowed to 
continue, would soon destroy the whole commutator. Fiats 
will also be formed if any of the bars are softer than the 
others, and this 5 ica ben ta cast copper sections, 
as it is impossible, es y copper, to guarantee 
that any te. castings shall have the same degree of hard- 
ness ; makers are therefore compelled to use either drop 
forged or rolled copper sections. The disadvantage of the 
latter is that usually it is necessary to have a En d of 
greater or less length attached to each section, as 
will be seen from Fig. 16, it would be a very costl 

matter if the bars were obtained of such a dept 


Fia. 18. 
as would permit of their being turned down to leave a 


on each section, while the 
em down would be oon- 
siderable. Hence the usual practice is to mill a in 
the end of each segment and let in a separate lug. This 
may be of cast or strip metal, ae Aes the gn pe 
fancy, but it must be firmly fixed. ferably it should 
be brazed and riveted, as a loose or imperfect connection 
here or in any part of the armature will give rise to very 
heavy sparking when the machine is working. 

The writer does not profess to have given every method 
which has been adopted for building up a commutator, but 
rather to have pointed out the main considerations which 
must be fulfilled in every design, whether for large or 
small dynamos, if successful running is anticipated. It is 
advisable to design the commutator to have such a length 
that the brushes may be staggered—i e., the positive 
and negative brushes should not trace out the same 
annular path, but rather overlap each other—so that 
should there be any tondency towards grooving, the 


lug some 6in. or more lon 
cost in labour of so turning 
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negative brushes may be so placed as to wear away the 
ridges which would be formed between the positive brushes, 
and vice versd. It is also important that at least two 
brushes should be placed on each line of every machine, 
however small, so that, if nec , one brush of any line 
may be removed or adjusted without interrupting the flow 
of the current while the machine is running. If aparking 
sete up at the brushes of a machine on which the commutator 
has just been turned true, in a very short time the surface 
of the commutator becomes badly worn, whereas if a 
machine ruus for any length of time without sparking, a 
hard bronzy glaze is formed all over the commutator, which 
resists wearing away by sparking to a very great extent. 
The writer has found that if a machine be run with 
the brushes down on open circuit, but with the shunt 
excited from the armature, for two or three days when 
the machine is put down this glazs will be formed, and as any 
machine can be run without sparking on open load this glaze 
can always be produced. If, then, slight sparking does occur 
with full load, it will not be so injurious to the commutator 
as it would be were it not protected by this glaze, 
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Having dealt thus far with the construction and design 
of the commutator, we must now turn our attention to its 
.function and to the theory of commutation. It was pointed 
out in the first article that an extension of Ohm’s law, 


that C = : was that if a current had several paths open 


for its flow it would be divided amongst them inversely 
as the resistance of the various paths, and it will be readily 
seen from Fig. 17 that if there are two different circuits 
having a common path during part of their circuits the 
will augment each other and flow down the same 
together. It will aleo be seen from Fig. 18 that if the two 
currents oppose each other in this path, if they aro equal 
in quantity, no current will flow down, but each will take 
up the work of the other. If the currents are not equal, 
only the amount of current equal to the difference in their 
values will flow along this path, and this will hold good 
whatever be the E.M.F.’s of the two currents, whether 
the same or not. For assume in Fig. 18 that z and y are 
two generators of electricity having no internal resistance, 
and that the external circuits apart from the resistances 
marked R' and R” have no resistance, that z generates a 
current at a pressure of 50 volts, and y a current at a 
pressure of 100 volts, and, further, that the directions 


Fia. 20, 


of flow in both circuits are those shown by the arrow 
heads. First, let us assume further that R= 10 and 
R” = 20, then the current flowing round D C B A, if CF E B 
were taken away, would be five amperes, aud that flowing 
round EBCF would also be five amperes were CDA B 
obliterated. At the positive side of z we have a pressure 
of 50 volts, which is maintained until the resistance R is 
reached ; during the rest of the path the current is at zero 
potential. The same is the case with the current due to 
y. Now, if the path BC be removed there is a closed 
circuit still  remaining—viz, EADF—and the two 
generators are in series, and the conditions named 
above still hold good—viz., from R“ to z there is zero 
potential, and from R to y there is zero potential. There 
will, however, be a current flowing 1 the circuit, for 
considering the current to start at y, when it arrives with 
a zero potential at æ its pressure will be raised to 50 volts 
to enable it to flow through R and thence into y. Hence, 
as in any case there will be zero potential at BC, the 
addition or omission of this path will make no difference, 
as no current will flow along it, and it may be said that z 
receives the current flowing from y, and y that flowing 
Zz - 


from z. 

Lot us now assume that R- 10 and R’=10. In this 
case we shall have a current of five amperes due to z and 
one of 10 amperes due toy. If BC is removed, we shall 
have at B zero potential of the current from y, and at C 


zero potential of the current from z. The y current upon 
reaching x will be boosted up to 50 volte, but since 


Cz a and R - 10, only five amperes can pass through, 


and the other five will be blocked at z. If, however, 
the path B C be now inserted, these five amperes can 
flow down this path of no resistance to the negative side 
of y, and we shall have the whole of the z current flowing 
to y—half of the y current flowing to x to compensate for 
the z current which is flowing to y, while the other half of 
the y current will flow along the path B C. 

If the two resistances be arranged as in Fig. 20, where 
z, y, R, R“ have all the same values as before, we have a 
slightly different state of affairs. If B C be removed, there 
is a potential of 100 all the way from the positive of y to 
the pgs of z, when the current is boosted up another 
50 volts, and from the positive of z to R there is a 
potential of 150 volts. Now, the total resistance in tbe 


circuit is R +R’ =10+10=20, which, since C= : will 


allow the passage of a current of 7.5 amperes. Hence, 
since E=C R, the fall of the potential due to R will be 
10x75-—75 volts, and we shall have a potential of 75 
along the path between R and R“, and along the path from 
R’ to the negative of y a zero potential. If, now, the path 
B C be inserted, we shall still have & potential of 100 volts 
between y and z, and one of 150 between z and R, and if 
7'5 amperes flow through this resistance we should get a 
potential of 75 between R' and C due to this current, but 
owing to the path B C having no resistance, there will be 
the same potential at C as at B—viz, 100 due to the 
y current. Hence along R C there will be a potential of 
75 volts in a forward direction and of 100 in a backward 
direction, so that in addition to the resistance R' there 
will be the extra resistance due to this back E.M.F. The 
condition which must be fulfilled is that the potential at C 
shall be equal for both the z and y currents—i.e., the 
potential of the z current shall only fall 50 volts—and since 
E= CR, we getting substituting known values, 10 C= 50, 
or Cb. 9 only five amperes can flow along 
the path B A D C, and we obtain the same result as 
before —viz., all the z current flows to y, half the y current 
flows into z to compensate for the x current flowing into y, 
and the other half flows down B C. It could be easily 
shown that the current would be similarly divided if it 
flowed the opposite way—+t.c., if the positive and negative 
sidos of « and y were both reversed. 


(To be continued.) 


MISTAKES IN THE RATING OF INCANDESCENT 
LAMPS.* 
BY ARTHUR J. ROWLAND, MEMBER. 
(Concluded from page 564. ) 


It is interesting to notice, in these plots of illumination, 
that after the 45deg. ray is passed the value of all types 
of filaments is about the same ; and it should be noted that 
the illumination procured is very small. An illumination 
of one-tenth of a candle-foot, for example, is that which 
one receives on a piece of paper held vertically more than 
3ft. from an ordinary candle. Such light as passes out 
from a lamp in directions nearly horizontal or above the 
horizontal plane is useless except it is reflected back to the 
surfaces to be lighted or contributes to the general illumi- 
nation by dispelling the gloom of the upper parte of a 
room and by giving a diffused character to the light. 
While it has such value it is rarely that one can afford to 
use much light this way. If light is useful after reflection, 
it must travel in long paths, so that even if it reaches 
points where it is useful, so little illumination is produced 
that direct light is much the best. A very white surface 
will not reflect more than 85 per cent. of the light which 
strikes it, while dark walls and ceilings and bangings 
reflect almost no light at all. The item of reflected light 
is then one of very uncertain amount at most. Take a 


* Paper read before the Franklin Institute. 
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room in which the 5 12ft. bigb, in which a | diagrame distance out radially from the centre of the 
16-.p. lamp hangs 4ft. the ceiling, and one finds Oe T TS ee once ee 
that no rays from any lamp now made, passing oat to | particular radial direction. in 

reach the ceiling or wall above the horizontal plane | distribution, if the lamp stood with axis vertical and one 
through the lamp, will give an illumination of as much | went around the lamp taking candle-power of the light 
as 05 eandle-foot on a surface Sft. below tbe lamp, even | given in the direction toward him as he went on, them 
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on the assumption that the ceiling and wall are the best | values of candle-power have been recorded and can be read 

possible reflectors. : off on the diagrams up to the heavy line. The same inter 
Influence of Filament Form on Candle-Power.—A number | pretation holds for the curves of vertical candle-power at 

of interesting 1aatters connected with the distribution of | the right of the figures. 

light from lamps having filaments of the different types| All the lamps were kept at the vol at which they 

are shown in Figs, 4 to 8, inclusive. Each figure gives the | give 16 c.p. on the basis of the manufacturer's rating. 

resulta from a test of one lamp—a lamp chosen to repre-| In the curves of horizontal distribution we see that 
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SINGLE CURL FILAMENT 
Fic. 5. 


sent the type because it was truly representative mechani- lamp No. 1 with the straight U-shaped filament is quite 
cally, and by check against other lamps was found to be uniform in candle-power all around. The candle-power 
representative in light distribution. The rough sketch | distribution of the long curl anchored filament (lamp 
of the lamp on each figure shows very nearly the actual | No. 2) and the double filament (lamp No. 4) are somewhat 
shape of the filament whose candle-power was measured. | similar. The irregularity of the curves for lamps Nos. 2 
The left-hand sketch shows the lamp as it stood for | and 5, coil filament types, is great. This is always distinc- 
measuring the horizontal candle-power at Odeg. and the tive of lamps of the sort. e striking irregularity at 
right-hand figure at 90deg. In all the candle-power | one point of the curve for lamp No. 2 is not abnormal. 
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There are often two such breaks, one on each side of the | beyond the horizontal toward the base, where ita nsefulneas 
lamp. The cause of this irregularity may be due to com- | is very problematical. This is true, too, of lamp No. 5, 
plex reflection and refraction of light due to varying thick- | which maintains the candle-power it gives so well out 
ness or curvature of the glass enclosure. It has not been | toward the tipped end. It sends a good deal of light 
investigated, I think. Since the manufacturer's rating is | toward the base, but if we have a light where it is 
on the average or mean horizontal candle-power a lamp | useful, we must not criticise too severely the delivery of 
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gives, the more uniform the candle-power curve of hori- | light where it has no especial value. The effect of the 
zontal distribution the more nearly V rige & lamp might | omission of the sealed-off tip on this lamp in belping up 
be considered, I suppose. At least, seems to explain | the candle-power at the end is well shown in the curve of 
the design of the most recent filament forms. But by far | vertical distribution for lamp No. 5, where from 75deg. to 
the most important distribution is that in a vertical plane. | 90deg. the candle-power keeps up. This is due partly to 
Here the great differences in candle-power procured from | the way the loops of the: filament are spread, and partly 
various filament forms show best. Look at the curves. | to the omission of the tip. 
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Lamps Nos, 1, 3, 4 are dreadfully deficient in light from What is a 16-¢.p. Incandescent Lamp ?—It does not take 
the upped end, and the candle-power of each falls off very | much consideration of these curves to satisfy one that a 
rapidly as the 90deg. angle is approached. 16-c.p. lamp is not necessarily one which gives 16 c.p. 

How especially in this true of lamp No. 4, which, just as | where this much light is wanted. The candle power of 
one comes to the direction from which the light is most | incandescent lamps is determined really in a very empirical 
important (between 75deg. and 90deg. at the tipped end), | and arbitrary fashion. Most people seem to think it is as 
drops the candle-power down to less than five units. Most | surely known as the watta oes and is as readily measured. 
of the lamps, curiously enough, give most light in zones | But really it is about as vague and elusive a value as the 
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candle-power of an arc lamp, for which it has facetiously 
been sald that it gives 2,000 c.p. because at any street 
corner it delivere 500 c.p. in each of the four directions. 
The common method of measuring candle-power in use by 
the manufacturers of incandescent lamps is to spin them 
at 180 revolutions per minute on a vertical axis and 
measure the average horizontal candle-power by a single 
reading. How this comes to be accepted as satisfactory, 
and what the status of candle-power measurement of 
incandescent lampe is, will be worth a little consideration 
right here. 

When incandescent lamps first became commercial, they 
were put into competition with gas lights, and were made 
so they would measure 16 c.p. when placed in a photometer, 
precisely as gas lighte had to be placed—base down, and 
the old U-shaped filament with a plane through the shanks 
of the U perpendicular to the photometer bar. Indeed, 
since photometers (except for purely scientific investiga- 
tions) were used only for measuring the candle-power of 
illuminating gas, these very photometers were used for the 
incandescent lamps ; and methods for gas photometry were 
adopted as far as possible into their candle-power measure- 
ment. It was soon clear that some more complete sort of 
measurement ought to be made, and in 1885, in connection 
with important tests of incandescent lamps for their 


0 


p. posifion d furent shanks 


C »*.& e^ Ow’ 


bg. , D, 27h Burien eo Canmore Pomar 


Fia, 8. 


economic value, probably the most elaborate tests ever 
made, the Franklin Institute adopted a method of 
measuring the mean spherical candle-power which was 
really an empirical or arbitrary one, but gave as a result a 
candle-power value quite nearly the true average of all 
measurements when the lamp was viewed from all possible 
directions.* 

The measurement of the mean spherical candle-power 
by the Franklin Institute method requires that at least 
between 40 and 50 measurements on the photometer be 
made, and the average of 58 determinations is teken to get 
the result. About two hours' time for two operators with 
a well-equipped photometer laboratory is required for the 
measurement of one incandescent lamp, while the appa- 
ratus required, as supplied by instrument makers, is 
defective, in that it does not enable satisfactory measure- 
ments of the light radiated in directions near the lamp 
base to be made. While, then, this method came near 
giving the real average candle-power of a lamp, it could 
not well be used by lamp manufacturers in rating their 

product, nor was it. Most of them rated their lamps by 
the candle-power measured when the lamp stands vertically 


* The influence of candle-power measurements of gas upon, 
similar measuremente of incandescent. lampe is well shown by the 
fact that the erga expert of the Franklin Institute oom - 
mittee was Dr. Ward, the Philadelphia gaslight photometric expert. 
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with base downwards and the bar of the photometer points 
to some selected side of the lamp. Some attempts were 
made to use a constant number, by which this reading of 
candle-power might be multiplied to give the mean spherical 
candle-power for a given type of lamp, but without succom 
in commercial usage. 

In recent years lamps bave been measured by their 
mean horizontal candle-power and so rated. To save time, 
the manufacturer has lamps standing in the position already 
described, but has them rotating when the candle-power is 
measured ; 180 revolutions per minute is a common speed, 
and the voltage marked on the label is that required to 
give 16 c.p. when the lamp is so rotating. The user who 
checks the manufacturer’s product as it is delivered to him 
must perforce use the same method. 

The Nationa! Electric Light Convention, not satisfied 
with the uncertainty of the methods in use, and in order 
to procure uniformity of standards and practice in rating 
lamps, appointed a committee, who made a report at the 
convention in June, 1897, in which they say that the mean 
spherical candle-power is the only proper and fair value to 
consider in comparing lamps. The practical measurement 
of this is so difficult, however, that & simpler method was 
recommended whereby the average luminous output of the 
lamp might be measured. The proposed measurement was 
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to be taken “in the direction inclined 45deg. to the axis of 
the lamp, while the lamp is revolving upon its axis, the 
distance of the lamp from the photometric screen to be 
regarded as the distance between the centre of the axis of 
its bulb and the screen. This will furnish a fair approxi- 
mation to the mean spherical candle-power, and reduce the 
amount of labour in measurement to the minimum.” Two 
revolutions per second or 120 revolations per minute was 
recommended as a 4 of rotation. 

A year later, in June, 1898, the same committee made 
a further report telling of tests made, confirming the 
committee's suggestion of measurement at 45deg. of 
inclination, and making the proper speed 200 to 250 
revolutions per minute. The committee was continued 
and made another report at the last meeting of the oon- 
vention, bat altogether on other phases of the subject— 
photometers, standards of candle-power, ete. Here the 
matter rests. In spite of the official adoption of the report 
by the convention, manufacturers continue to rate their 
lamps by a measurement of mean horizontal candle-power 
with the lamps in rotation at 180 revolutions per minute. 
There is no photometric apparatus made which can be 
satisfactorily and continuously used for the measurement 
adopted by the National Electric Light Association, and if 
there were, the indefiniteness of the conclusions reached 
leaves much to be desired. 
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TABLE A.—Candle-Power of Lampe with Different Forms of 
Filaments. k 


— —— Oandle-power. — 
í n 
Candle-power taken. pipero] Singje curl | Double | Doable- 


co 
filament |filament rudes filament &lament 


(a) At 180 revs, with 
ert 


vertical ....... «| 16 16 16 16 16 

(b) Mean horizontal | 

(standard method). 15:8 16:2 16 6 16 0 15 72 
(c) Mean horizontal 

(from plotted values) 16:0 107 16 7 16 1 15:6 
(d) Mean spherical 

(standard method)... 197 13:6 18756 | 132 13:8 
(e) Mean with axis at 

46deg. ....-.......—.. =| 10:6 12 0 117 12 0 14:0 
(f) Mean hemi. . 

s herioal . =| 14°38 145 14:6 14:0 14:5 
(y Mean within 

30dag. from tip....| 87 103 | 87 79 10:9 
(^) From thetip....| 57 8:35 7 05 4˙8 10°1 


In Table A, I have set down a number of candle-power 
values for each of the five lamps of which some data was 
given in 4 to 8 inclusive. . Esch of these gives a 
value of candle-power by which the lamp might be called. 
The values were procured as follows: A lamp was set at 
16 c.p. when rotating at 180 revolutions per minute with 
the lamp axis vertical, in the common arbitrary method, 
and for all measurements involved in the other tabulated 
values was held at that voltage. Values in line b were 
determined by taking the average of 12 readings as the 
lamp is turned, beginning with its standard position and at 
every succeeding 30deg. Values in line c are computed 
from the curves in Figs. 4 to 8 which take account of all 
horizontal candle-power variations. The line of mean 
spherical candle-powers is computed. by the Franklin 
Institute method. Notice how much less the real average 
is than the rated candle-power in each case, and how this 
average compares with the rated value for each type of 
filament. Line e gives the candle-power these lamps should 
have been marked if rated by the National Electric Light 
Association's standard. The readings are not by a rotating 
socket, but averaged from readings made individually from 
the lamps tilted at the right angle. It will be noted that 
this agrees ly with the value of mean spherical candle- 
power, and no easy numerical relation to it. Line f 
of the mean hemispherical candle-power is to be compared 
with the sphe candle-power values, and this in turn 
with the line g, in which average candle-power is included 
every ray of really useful light. Line ^ is set down for 
abi RA and to mention later. With such an array of 

andle-power values for each lamp, what is its candle. 
power ? 


What should a 166p. Lamp be?—Eerlier it has been | 


pretty thoroughly explained that the only sensible candle- 
r by which to call an jncandescent lamp, is that which 

is useful in producing illumination at desired points. Such 
a method has never been used jn marking incandescent 
lamps for sale. It fís strange how precedent binds us in 
edm we do. Here in the matter of incandescent 
lamp eandle-power we are all tied to methods of designa- 
tion which look back to photometric methods used for gas- 
burners True mean spherical oa wer and rotation 
methods are distinctively electrical, but they first came 
to be of importance because incandescent lamps are so 
commonly placed in. 5 impossible to gas-burners, 
and the rotation methods are used simply to save time 
in measurement, one reading taking the place of a dozen. 
It has already been explained that mean spherical candle- 
power is. an impossible measurement for commercial 
arposes. Rotation methods ars poor, too. Not only does 
€ apeed of rotation affect the result procured, but some 
-of the best modern lamps produce such a flicker at the car of 
the photometer when rotated at standard speed (180 revolu- 
tions) that not only ia the making of an observation most 
trying to the eyes, but the observer can only make a rough 
guess for the position of his sereen when a balance is 
Abiained. A recent suggestion to choose sach a speed for 
pach lamp as just removes the flleker is impracticable also, 

Me f ö | | 


for not.only does it require an adjustment of speed with 
different lampe, but with many filamenta high speed of 
rotation distorts the filament or even throws it a t the 
glass, due to centrifugal forces brought into operation by 
the high speed. 

What more rational, then, than to measure the lamp'a 
caudlc-power looking in at the end? It is the light coming 
from the end which we make use of—which we are 
interested in. Then this is the light to measure, and that 
by which the lamp should be rated. Lampe measured thus 
are as comparable with each other as lamps measured any 
other way. The apparatus required to make the measure- 
ment would be very simple, for no rotating device would be 
required, and the lamp need only be inserted in the socket 
without any care as to which side comes uppermost when 
its candle-power is determined, since the candle-power 
must always be read the same. Thus, readings of different 
observers would agree without respect to anything involved 
in the measurement, except the standards used and the 
personal element, which never can be eliminated. Such a 
radical change of method, however sensible the change, 
could not be made without the sanction and support of 
some of the large associations of electrical engineers. In 
the meantime, however for eventually this method must 
certainly come to be used, all lamp users, should in addition 
to & measurement of candle power in the conventional way 
to check up the lamps purchased, take a reading of the 
useful light out from the tip. l 

A wey lamp should be one giving 16 c p. from the 
tipped end. The horizontal candle-power might be con- 
siderably less and be irregalar in different directions 
without altering the real value of the lamp. An ideal 
16-c.p. lamp would perhaps be one which measures 16 c.p. 
from the tipped d had 16 c.p.as the mean horizontal 
candle-power, and was of nearly 16 c.p. mean spherical. 
Such a lamp could be turned into any position in an 
electrolier and still give an illumination equally as good 
88 before and as well distributed. 

In most hting, also, the end of the lamp which has 
been called the tipped end all along should be tipless. 
Hold a piece of white paper below an ordinary tipped 
lamp hung with the tip down, as it commonly is, and tho 
reason is unnecessary to state. Variations in thickness of 
glass and shadow cast by the tip make lines of light and 
shade that spoil all real value of light procured. ä 

Since the making of such lampe as these is doubtless 
but a choice of filament form and arrangement, let us hope 
it will not be long until there are some ideal lamps available 
commercially. 


TABLE B.—Wabte 


Candle-Power of 16-c.p. Incandesconb 
Lamps on B 


of Different Candle-Power Ratings. 


Watte based on ng 
Single | Single Double- 
candle-power as U shaved ol curl | Double il 


co 
atated. filament |filament rps dlament filament 


(k) Ab 180 reva. with 


axis vertical ....... «| 3:5 3:5 35 35 35 
(2) Mean, horizontal l - 
(standard method) 3:54 3:45 3 37 3°50 3 56 
(m) Mean with axis 

ab 45deg.............. 4| 533 4 66 479 4 66 4 00 
i Mean spherical. 4 40 4:16 407 4 23 4:07 
o Mean hemi. 
spherical. 2. 3°92 3:86 3 83 4°00 3°86 
(p Mean within 

80deg. of tip 0:44 5 44 0:44 7 09 5:14 
(q) From the tip. .] 9 82 6 71 795 | 1170 5'54 


What is a 3:5-wati Lamp ?—So far no word as to the 
efficiency of lamps has been said. It does not directly 
affect the candle-power nor distribution of candle-power. 
All the lamps mentioned above, for instance, were 5 5-watt 
16-0.p: lamps. But why are they 3:5 watts per caudle- 
power? Each lamp used burned with a consumption of 
66 watte, The efficiency or watts per candle-power is 
strikingly varied by the candle-power to which reference is 
made, In Table b are set down the efficiencies of each 
lamp of the five types, calculated on the basis of the candle- 
power values in Table A. A 3 C watt lamp turns out to be 
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one which uses this much electric power per candle-power 
if this is reckoned at its highest value the mean horizontal. 
What a terrible inefficiency these lamps have if we calculate 
the watts per candie-power from the useful light or the 
light from their tips ! | 
Lines p and q of Table B give this. Lamps 2 and 5 are 
the only ones whose efficiency reckoned in & rational way is 
at all reasonable. The lamps of Table B all were supposed 
to have the same average life and would not be very far 
different in maintenance of candle-power during life. If a 
lamp can be made which gives 16 c.p. out from the tip 
and burns at five watts per candle-power, we will have a 
lamp which is better than any now made. If its life is as 
good as the present 3:5-watt lamps, it would be a much 
tter lamp than any we have now for all commercial 
usage. Keeping, however, to lamps now made, Table C. 
M the relative cost of current per 16 c p. of useful light 
ight from the end) from each of the five different filament 
types now made. The computation is on tbe basis of 
12 cents per kilowatt-hour for electrical energy, and the 
n ` per 500 bours of burning (the average life of a 
mp). 


TAsL£ C. Er of curen per 
6 p. o u 
Type of filament. light and per 

"CE 500 hours’ service. 
ingle U-sbaped............................-.- Me 43 
Single carl 8255 CCC 6 44 
Long Curl, anchored ...................— e sosro cove " 7:02 
Double ....... 3733 y 11 20 
Double coil, tiple s . . q . 5 5:32 
Double ooil (10.c.p. msan horizontal) .......... d $410 


Since we only use electric current in incandescent lamps 
for the light we get, and since it is the cost of the light 
which is the vital commercial problem, the table needs no 
comments to show wbich filament types are best—that is, 
which ones are most economical to use. I have put lowest 
in the table the cost of current per 16 c.p. of useful light 
from a standard 10-c.p. (mean horizontal) double-coil 
filament lamp. "This lamp gives 8:2 c.p. out from the 
tip. It ie worth noticing that a 10-c.p, lamp (so called), 
with this type of filament, gives as much candle-power 
out from the tip as any one of the other types which 
are rated at 16 c.p. Hence, such a lamp using only 
35 watts gives as much useful light as any of the other 
four types, which require 56 watts. ö 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Inaugural Address. 
BY PROF. JOHN PERRY, ME, DSC, FRS, PRESIDENT. 


I do not intend to make this in any sense a report of the 
progress of our Institution during the last or any number 
of years. I shall not, therefore, give any account of the 
exceedingly good work done by Colonel Crompton and the 
active service corps of our Electrical Engineer Volunteers 
in South Africa. I shall not describs how we {éted our 
American cousins in England aud France, nor how they {ted 
us; nor what a wonderful success accompanied all that was 
attempted by us or by them or by M. Mascart and our 
French collesgues, although I cannot refrain from bearing 
my testimony to tbe groat kindnoss of the Prince of Wales 
and the British Commission in so generously lending us the 
British Pavilion for our great reception and giving us the use 
of one of its rooms for our office all the time of our visit 
to Paris. My brother has tried to get me to introduce 
to your notice some novel ideas ‘which havo como to us 
during the last 10 years in our business of lighting the city 
of Galway fcom a fairly constant water power using accumu- 
lators with a gas plant stand-by. I: has almost come to be a 
practical idea to produco carbide of calcium in wet seasons 
and utilise it through the gas-engine in dry seasons. I was 
also tompted to discuss the use of large gas-engine plant at 
central stations ; and another of several subjects in which I 
bave been recently engaged has been the magnetic effect 
produced by systems of electric traction. But I have roaistod 
temptation, and have chosen a subject which seems to me 
much more important. 


— 
* 


Your presidents address is followed by no discussion. 
He is, therefore, privileged, but bis very privileges 
him to address you with a greater sense of responsibility ; 
he may say what he pleases, but be mast be sure that 
he has the best interests of the Institution at heart—the 
interests of the Institution as a whole, not the interests 
merely of a few members, and least of all ought he to 
think of his own interests. Nevertheless, your president 
spesks not ae an omniscient judge, but rather as a very 
fallible, very prejudiced, one-sided man, who, because he has 
devoted himself to one part of the work of this Institution, 


is certain to be unfair in his comments upon other of 
the work. Your past presidents represent in way 
all classes of members of this Iustitation. You have had 


scientific men, given some of them to calculation, and 
some to experiment, and some to both; men who have 
advanced the study of pure science. You have had 
practical telegraph men, civil and military, men cunning 
in land and deep-sea telegraphy and telephony; mea 
cunning in railway signalling. You have had electrical 
chemists. You have had manufacturers and users of all 
kinds of electrical appliances. You have had men who 
devote themselves to the teaching of electrical engineers 
and wbo fully appreciate the fact that no good teacber 
ought to be out of practical touch with the profession. 
And nearly all of your past presidents have invented 
things which are now in practical use. As each of these 
men has given you at least one address written from his 
own peculiar point of view, bis he ign are not likely to 
have done any harm to members who read the other 
addresses. I know, therefore, that you are good- 
naturedly prepared to give me plenty of rope. I can 
predict the twinkle of amusement in the faces of some of 
my friends when they learn that I am about to take up a 
subject on which we have had many debates. | 

In this address I mean to put before you this ee 
question: Is electrical engineering to. remain a prof 
or ie to become a trade ? Is this Iastitution to continue 
to be a socioty for the advancement of knowledge in the 
applications of scientific principles to electrical industries, 
or ie it to become a mere trades union? Of course, at 
the present time the outside publio are Map. to regard 
membership of this Institution as a symbol of something 
more than the membership of a mere trades anion. 
During the early growth of any trade, even such a trade 
as that of the plumber, it was really a profession. And 
a common trade may suddenly become a profession, if it 
suddenly begins to. dovelop, as, for example, stonemasonry 
of a hundred dis ago suddenly developed into civil 
engineering. Electrical engineering has been developed 
rapidly, so that in the past it has certainly been a profesion 
and nota trade. Again, we are an institution of engineers, 
and the general public are willing to class ue with other engi- 
neering institutions—for ir the Institution of Civil 
Engineers. Now the title M. I C. E. is a professional distinction 
which represents in civil engineering what F.R.C.S. does 
in surgery, or M R C.P. in medicine. We owe a great deal 
to our association witb, and recognicion b7, the Institution 
of Civil Engineers: our meetings are held in its rooms; 
many of our members are also its members; our proceedings 
are modelled on its proceedings. | 

Now this older institution, governed by the best 
thoughts of tte best British engineers, has laid it down 
that its associate mombors, that important class from which 
the higher class is mainly fed, shall have passed certain 
specified examinations in pure and applied science, I am 
not now suggesting that we ought to adopt this science 
oxamination method of admitting any kind of members 
to our Institution. I: do not believe in the wholesale 
adoption of methods of working from another society. 
I am asking you early in my address to rewember that 
this greatest of all professional engineering institutione, 
governed by practical men full of common sonse, knowing 
tho wants of their profession well, insists upon a knowledge 
of science in its now members. If this recognition of 
science did not exist anywhere else in the whole world, I 
eny that ite recognition by such a tboroughly good pro- 
fossional society as that of tho Civil Engineers ought t» 
recommond it to all professional societies. In Germany an 
enormous stride has recently been made in the raising of 


THE ELECTRICAL ENGINEER, NOVEMBER 9, 1900 608 


3 degrees to rank with the highest university 
honours. There is hardly one engineer of eminence in 
Switzerland, France, or Germany who has not passed with 
honour through the classes of one of their great science 
universities.* In Great Britain within the last 15 years 
not only have great engineering schools been established 
in all the manufacturing towns, but even in Cambridge 
University there is one of the best schools of civil, 
mechanical, and electrical engineering of which I know 


ane 

fore we think of imitating the Institution of Civil 
Engineers, we vught to reflect on certain fundamental 
distinctions between that institution and our own which 
at first sight seem to make us less professional. 'There 
is a well-known unwritten rule of the Civil Engineers 
to which there are only a few exceptions, that no con- 
tracting railway or harbour engineer can acquire the title 
of M.LC.E. I think myself that it is a pity to draw a 
hard-and-fast line between consulting engineers and con- 
tractors. No doubt it simplifies the labour of the council 
in its selection of candidates, but it gives rise to anomalies. 
A man who was once a civil engineer because he served a 
pupilage under his clever father, and who now is nominally 
at the head of his father’s large practice, the real engineering 
work being done by many clever employé:, this man ma 
bea member. A contracting engineer who shows marvel- 
lous ability not only in rectifying the mistakes of the 
designer of a large bridge or sant or reservoir embank- 
ment, but shows the power of Lord Kitchener in directing 
the work of thousands of men so that no man need be idle, 
and the whole contract goes on like clockwork, and is 
finished well in the minimum of time, this man is ineligible. 
Now in our Institution it has beon recognised from the very 
first that manufacturers and contractors and their employés 
may belong to the very highest ranks of their profession. Of 
course, I do not mean men who simply receive the profits 
of businesses, or even men who merely work to obtain 
orders for themselves. I mean men who are not merely 
formally, but in reality manufacturing or contracting engi- 
neers. I mean men who, in dealing with standardised 
thinge, design new methods for quick, good, cheap produc- 
tion of such things. I mean men who improve old forms of 
euch things, possibly through their paid subordinates. I 
mean by a manufacturer fit to be a M. I. E. E. a man who 
e act as his own manager, and who perhaps, bas a 
wider outlook than on mere managerial duties. So long as 
a contractor or manufacturer is really an engineer, we know 
that we add to our strength with the addition of every such 
member. But consider a contractor who only uses ordinary 
types of machines or electrical plant in well-known way, 
surely he can hardly be srid to he in the profession at all. 
Surely the one thing that differentiates us from more 
tradesmen is that wo do not follow mere rule of-thumb 
methods; we think for ourselves, we weigh advantages and 
disadvantages. If every new installation required the same 
treatment as existing ones, the engineer would degenerate 
into & tradesman, and it seems to. me that the electrical 
engineer ought to have a special fear of such degeneration. 
Ia railway and harbour and river and sanitary engineer- 
ing, in every new job, there are new difficulties to be dealt 
with. An engineer who designs many undertakings and 
aces them carried out must be a thoughtful man. He cannot 
m keeping himself acquainted with engineering principles, 
and so he is a professional man. So an architect finds that 
each new job requires all his experience. Every case that 
comes before a real pbysiclan or surgeon requires a some- 
what different treatment from any old case. Every case 
brought before a barrister requires the exercise of all his 
past experience. In every case a profession implies the 
necessity for the exercise of all one's past experience, 
because the work one has to do is never the same as any 
work one has ever done before; and when I say past 
experience, I really mean certain general principles which 


* I understand also that the great unions of manufacturers in 
Germany are about to make facilities for giving a year of real 
factory work to the polytechnic students, thus perfecting the 
German system. In Japan we found great success in requiring 
studente to spend their summer in real shops, their winters ab 
college. In England it may be that we shall prefer to let 
apprentices have shorter factory hours than workmen, their 
masters being responsible for instruction being given in theory. 


one has always in one’s mind, principles derived from all 
that one has done, or seen, or read about. | 

Electrical engineering is in & curious position. It owes 
its being altogether to scientific men, to the laboratory and 
desk work of a long line of experimenters and philosophers. 
Even now the work going on in a laboratory to-day 
becomes tbe much larger work of the engineer to-morrow. 
When at length the laboratory experiment is utilised in 
engineering, we see that there is no other kind of engineer- 
ing which so lends itself to mathematical treatment and 
exact measurement. 
by the electrical engineer lend themselves to exact mathe- 
matical calculation, and after calculations are made exact 
measurements may be made to test the accuracy of our 
theory. For a completed machine or any of its parts can 
be submitted to the most searching electrical and mag- 
netic teste, since these tests, unlike those applied b 
the mechanical engineer, do not destroy the body teste 
Contrast this with the calculations it is possible to make 
in other kinds of engineering. The pressure of earth 
against a revetement wall is possibly 200 or 500 per cent. 
greater, or 50 to 70 per cent. less, than what we imagine it 
to be in what some limited men call theory. © use 
factors of safety 5 or 10 or more on all kinds of iron 
structure calculations, because we are aware of our ignorance 
of a correct method of dealing with the problems. Tho 
civil engineer never has exactly the same problem as has 
already been solved. In tunnelling, earthwork, building, 
etc, in making railways and canale, he is supremely 
dependent on the natural conditions provided for him: 
the configuration of the surface of the griund, the 
geological formation, the structural materials available in 
the neighbourhood. The story of how the engineer has 
to study the endlessly different ways of interaction of 
Water and sand an: gravel is told by tho troublesome bars 
at the months of rivers all over the world, by the difficulties 
of coast and river-bank pron by the failure of soa- 
walls and piers. But why should I make a catalogue of 
the different kinds of work done by civil engineers ? 
Every one of them needs the exercise of general scientific 
principles due to much experience. 

Now of all such natural difficulties the consulting or 
contracting electrical engineer is tly independent. 
Give him a source of power and tell him what is to be 
done; whether he is to light a town or a bullding, whether 
with arc or incandescent lights ; whether he drives a stamp 
mill near a mine ora pump, ora machine tool, or a spinning 
frame, the electrical part of the work is carried out in much 
the same way. Natural conditions affect him mainly in 
the cost of transport of his materials and the cost of 
labour. He can make in an easy way the most careful 
calculations as to the best arrangement of his conductors 
and machines to give maximum economy, and except for 
this easy calculation his work is that of a mere tradesman. 
He is practically independent even of the weather. There 
are, indeed, some of us who pram ae that this easy calcu- 
lation is not made -easier still, who prefer to make arith- 
metical guesses rather than exact calculation, because, 
perhaps, we like to see a little uncertainty introduced into 
the problem to make it more like a problem in civil 
engineering. I want members to see clearly that as time 
goes on, as our electrical engineering work gets more and 
more cut and dried, the man who loses the power tó calcu- 
late, who loses his grip of the simple theory underlying 
our work, must sink more and more into the position of a 
mere tradesman who has no longer the right to call himself 
an engineer. An electrical wd d must have such a good 
menta p of the general scientific principles underlying 
bis work that he is able to improve existing things and wáys 
of using these things. It has become thé cüiitom to call this 
theory, and I suppose I must follow the custom. I should 
prefer to call it science* or knowledge Do you remember 


* What Falstaff said of the word ‘‘ occupy ” we have to say of 
the word science. Io is used by many people out of its proper 
mcaning and then condemned, so thab one is getting afraid to use 
it. Io Prof. Fitzgerald's splendid inaugural address to the Dublin 
Section of this Institution he says: As has recently been pointed 
oub to me by Dr. Trouton, it would be impossible to say the same 
contemptuous things of knowledge as are said of science. In 
Germany the word used, Wissenschaft," is the one corresponding 
to our word ‘knowledge,’ and there nobody of any sense could say 


Most of the phenomena dealt with 
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Huxley's definition of science! “Science,” he said, “is 
2 gent common sense," and this is really what I mean. 
ell, calling it theory, the man who is permeated by theory, 
whose theory is ao much a part of his mental machinery 
that it is always ready for practical application to any 
problem, he is the real engineer. But you must not mistake 
me in this matter. Eighty per cent. of the men who pass 
examinations in mathematics, mechanics, and electricity 
have very little of thie theory. Fifty per cent. of the 
writers of letters in the engineering journals in which 
mathematical expressions occur have almost nothing of 
this theory in their possession. It is unknown to foolish 
men. Books alone, lectures alone, experimenta alone, work- 
shop experience alone cannot teach this theory. The 
acumen of a Q.C. may actually prevent a man from acquir- 
ing it. A man may bave much of this theory, although 
he may never have listened to lectures, although he may 
dislike the sight of 4 mathematical expression. I have 
known men who might be called illiterate to possess much 
theory. I bave known many men who might be called 
electricians who are almost wanting in the theory 
necessary for the electrical engineer. I am speaking only 
of theory. Of the other qualifications for an engineer I 
need not here speak; they are present to the minds of all 
of us. A man may have any amount of knowledge; he 
may know how to apply his knowledge, and yet he may not 
be able to p: ly the knowledge from a want of engineering 
Character. he engineer must be a real man; he must 
possess individuality, the power to think for himeelf. He 
must not be like a sheep, knowing only enough to follow 
the bell-wether. Over and over again in the last 30 years 
have some of us given our students much the same sort of 
advice that Baden-Powell gives to scouts in that excellent 
little book of his. If any of you have not read that book 
you onght to buy it at once, and you will there find that if 
a man is to think for himself he must possess all kinds of 
knowledge, he must be constantly picking up new kinds of 
knowledge. 

Nobody can limit the value of any kind of knowledge, 
but still one may say that certain things aro probably more 
important than others. To gain what we call “theory ” 
a good general education is most helpful—mathematical 
knowledge is very helpful; laboratory and workshop expo- 
rience are extremely helpful. There is one qualification 
which the electrical engineer must have and without which 
all other qualifications are useless, and if a man bas it no 
other qualification is supremely important, and thie abeo- 
lately indispensable qualification is that a man shall love to 
think about and work with electrical things. He must like 
these not because of the money he can make through eleo- 
trical contrivances, nor even, I think, because of tho namo 
he may make before the world—this would be mere liking 
or cup love, which has no lasting quality. So long as 
we have men in this country who have the true love for 
scientific work of which I speak, so long shall we have a 
real profession of electrical engineering, for such men are 
always scheming new contrivances and improving old ones 
and utilising the services of all helpful people, and especiall 
of capitalists. When we have reached a state in which 
nobody schemes new things because the existing things 
are perfect there will no longer be a profession of electrical 
engineering. Of all ideas surely that of having reached 
perfection is most hatoful: the idea of exact knowledge, 
that nothing is unknown, that there is no need for 
thought and therefore that to think for oneself is a sin. 
And so, althongh we are all agreed that much standardisa- 
tion in our contrivances and methods is absolutely neces- 
sary for our competition with other nations, we muat 
follow the Americans in this matter and take care that it 
does not destroy invention. Of course when things are 
really standardissd, when we have our perfect Mauser 
rifle or dynamo or locomotive or traction engire or 
electrically-driven stamp mill, a Boer can buy or even 
manufacture them if he has money, and he can use them 
as well as, or possibly better than, we can. Bat he is not 
an engineer. He uses thinge after the engineer has done 
his work upon them. A stoker, a common engine-driver, 
the guard of a train, these are not engineers. You must 
that ' knowl le all humbug,’ as ie here often said, and still 
oftener thought, of ‘science.’ " 


— 


have noticed that the American engineers, who surely 
deserve the character of being practi 
other engineers, are the men who are most imbued with 
notions of standardisation which lead to cheapness d 
manufacture, and they are also the men most alive to 
the necessity for occasional extensive scrapping of types 
of machinery when they become even a little antiquated. 
Oar chiefe—the men who run us all, our real men at this 
Institution—may be called practical idealists. 
imagination and judgment and individuality. They have 
the imagination and enthusiasm of inventors, and yet they 
are more than inventors, for they can estimate the worth of 
their own inventions and control their imaginations. They 
are ready to receive all new ideas, they welcome all new 
things, and yet they are not carried away. They are 
radicals, and yet they are conservatives. They have what 
Mrs. Beecher Stowe called faculty. A strong imagination 
well under control, surely it ie the greatest of mental gifts 
I look round me and wonder how many of us really have 
it, and how many of us are only dull music-hall loving men, 
who scorn novels and poetry, who live utilitarian, material 
lives, whose aim is merely to make money through elec- 
tricity, who love it not for its own self, who cherish their 


idealists above all 


They have 


"tappeny-ha'penny-worth" of theory because it is sufficient 


for their immediate wants. Why, even the writers of 
leading articles in the daily papers can talk of the wonden 
of electricity, and what may yet come to pase, and yet we 


who make machinos and use them, and switch the marvellous 
thing on and off, and take all sorta of liborties with it—we 
are like Calibans, oblivious of the wonders of the fairy 
isle—like soulless priests, making a living in the temple of 
Isis—like Aladdins, who rub our lamp only to get the 
necessaries of life. 

Twenty years ago some of us were laughed at for our 
optimism, and yet everything that we declared then to be 
do-able has now actually been done by engincers, except 
the thing which was then and is now declared to be the 
supremely important thing—namely, the electric consump- 
tion of coal. We say now, as we said then, The applied 
science of the future lies invisible and small in the opere 
tions of the men who work at pure chemistry and physics. 
Aud think of the wonderfully rapid rate at which the labora 
tory discoveries have been made in the las; 11 year, 
and how, as the years go on, they become more and more 
numerous, and yet many of us plod along with our wok 
seoing no farther than our noses. A year is now more | pcm 
with discovery than a hundred years used to be, and yet the 
protective stolidity of our ancestors is upon us, and we 
think of the latest discovery as if it wero really the very 
last that can be made. A thousand men are measuring and 
trying new things in laboratories all over the world. Some 
of them plodding and soulless ; others of them with imagins- 
tion and clearness of vision. Do you think that nothing 
is to come from all that work? And is not one of the 
most important functions of the engineer to do as Mr. 
Marconi has done—to convince capitaliste ignorant of 
science that if the successful laboratory experiment is tried 
on the large scale it must also be successful? And are we 
going to leave all this pioncering work, with all its pomi- 

llities of great gain, albeit with possible loss, to foreign 
ongineers, when in most cases the scientific discovery hss 
been made in England? Are we so lacking in the hope 
and faith which are born of imagination and aclence! 
And must we in the future, as in the past, have to rely 
upon the influx of the clever foreignor like Sir William 
Siemens? Must we, Boer like, always depend upon our 
Uitlander population—Fleming and German, Hollander, 
Huguenot, and Hebrew—for the dovelopment of our 
natural resources ? 

Some of the best engineers I know are so exceptional 
that one must class them with geniusos; they have f wulty 
and character, and so they have become engineers even 
under the most unfavourable circumstances. They have 
passed through ordinary schools and yet developed 
common-sense. They were pitchforked into practical 
work, and their liking for the work, as well as som? 
curious kind of instinct, led them to pick up all sorts of 
knowledge which have become part of their mental 
machinery. They continue to pick up new kinds of 
knowledge when these become necessary for their pro 
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fessional work. Unfortunately these men do not realise 
how exceptional they are, and they advise boys to go 
direct from school into works. They forget that the other 
99 per cent. of men treated in the same way as themselves 
can only become the hewers of wood and drawers of water 
to real engineers. Treated in this way, average boys are 
just like so many sheep: they learn just what seems 
absolutely necessary and no more; their acquaintance 
with the scientific principles underlying their trade is a 
hand-to-mouth knowledge which becomes useless when 
their trade undergoes development. In 1867 I was an 
apprentice, and when in the drawing office and pattern 
shop I remember well how I was chaffed for studying such 
& non-paying, non-practical subject as electricity. When 
I published my first electrical paper in 1874 before the 
aid i Society, and even for some years after warde, the 
real students of electricity in England could be counted on 
the fingers of one's hands. Many of us remember the 
first Gramme magneto machine that came to this country, 
a scientific toy, in 1874. How many engineers dreamt 
that a great new branch of engineering had been started 
Even in 1878 engineers were, as a rule, quito ignorant of 
electricity, and since then every year, although newspaper 
writers have talked largely of the age of electricity, the 
men actually engaged in electrical industries have acted as 
if the greatest of changes were not perpetually going on 
in it. To be left behind, or to become camp followers, 
children of Gibeon, this is the usual fate of the men who 
scorn theory. In 1882-4 we used to have to pay men 
£200 or £500 a year because they had a slight know- 
ledge of electrical matters. In 18846 these very men 
were not worth 20s. a week; they were weeded out of the 
promo and their places were taken by men of better 
nowledge. Two or three years after, these better men 
were again found to have been weeded out, because men 
of still better knowledge were available. And so it bas 
gone on ever since. Men learn just enough to get posts ; 
they sottle down in these posts and scorn theory. They 
actually forget what little theory they once did possess They 
know a great deal about existing machines, but presently 
they discover that improvements have been going on, and 
that they no longer have a right to say that they belong 
to the engineering profession. In every year one has told 
men, You will Fe left behind. See A and Band C. I 
told them three years ago, when their names were in every- 
body’s mouth, that they would be left behind like their 
redecessore, and they laughed. Now I tell you and you 
fang, and you aleo will be left behind. Yes, I know that 
you get a good salary or large fees, and your head touches 
the sky. Nevertheless, because you neglect theory and the 
simple mathematics by means of which theory is made 
available in practical problems, you will have to take a 
back seat presently, for our profession is in ite early youth 
and is growing rapidly.” Remember that I do not now 
refer to the few exceptional heaven-born engineers who, in 
spite of bad training, do manage somohow to pick up the 
necessary knowledge. I speak of the average men, many 
of whom are now living in the same old fool’s paradise. 
They know enough for present needs; they scorn the 
simple principles which underlie all our work; they scorn 
the easy mathematics by which these principles are most 
readily employed in practical problems; they will have 


their reward. 
( To be continued. ) 


draught is created on the well known chimney principle, 
because the air becomes heated while in contact with the 
rear surfaces of the heat reflectors. The upper ends of 
these air tubes can be seen in the illustrations just above 
the ends of the heat lamps. The lower ends of these tubes 
are at the back of the radiator. The action then tends to 
circulate the air in the room, the cold air being taken up 
from the floor level. It then passes up through the radiator 


and becomes heated. One result of this combination is 
that the radiators are more serviceable than those of the 
earlier type. With the ordinary type of radiator with 
heat lamps the consumption of electricity is one unit per 
hour. It must be remembered that central-station engi- 
neers are quite prepared to give special rates for 
electrical energy to be consumed for heating purposes ; 
in fact, in many towns these radiators would be supplied at 


THE DOWSING ELECTRIC RADIATORS. 


We have before now referred to the luminous electric 
radiators designed by Mr. H. J. Dowsing, but this week 
we were invited by that gentleman to inspect his new 
types, which, he rightly claims, are more serviceable than 
the older ones. In the illustrations herewith we show two 
of these new types, of which a description will be interesting. 
The so-called heat lamps employed are placed inside & 
radiator, the surfaces of which are, as a rule, highly 
polished, so that the heat may be reflected. As, however, 
the best of reflectors do absorb a certain amount of heat, 
Mr. Dowsing has arranged the forms of his reflectors ao that 
there are vertical air passages behind them. Up these a 


ld. per unit, or, say, 8d. per day of eight hours. There 
are a number of rooms in every house in which it is 
difficult to know when fires will be required, and for these 
the electric radiators have special advantages. What, 
however, remains one of the greatest advantages of the 
Dowsing type of radiator is that they are exceedingly 
pleasant to look upon. They also give off heat immediately 
they are turned on, so that they are most serviceable in 
emergency. 


666 


THE 


ELECTRICAL 


ENGINEER. 


Published every Friday. 
Price l'hreeponee; Post Free, Threepence Halfpenny 


Editorial and Publishing Offices: 
139-140, SALISBURY COURT, FLEET STREET, 
LONDON, E.C. 


— — 
— ——— 


CONTENTS. 


— À — o 


Noe . 649 | The Big Searchlighte ab the 


The Philosophy of Dynamo 
Desi 
Mistakes in the Rating of 
Incandescent Lamps 
Institution of Electrical 


ORCeeetaeteoreesteseeorene 


Engineers : 

Inaugural Address ....... 662 
The Dowsing Electric 
Radiator e 665 


The Use of Mathematics ... 666 
The Manchester Councll ... 666 


Paris Exhibition ..... ...... 669 


654| The Factors which Deter- 


mine the Design of Mono- 
phase and Polyphase 
Generators 


eee ePeveeseerereeee 


Manchester Electricity 
Committee ................ 671 
Legal Intelligence ........... 672 


Forthooming Events - 672 
Questions and Answers . 873 
Companies’ Meetings and 


Correspondence ............... 667 Reports . 676 

Pablic Opening of the Contracts for Electrical 
Borough Electricity Supplies oe oe — 677 
Worke, Bury St. Edmunds 668 | Traction Notes................ . 678 

The Newoastle Local Centre Lighting Notes . 680 


of the Institution of Provisional Patents 


Electrical Engineers ...... 669 | Specifications Accepted..... 684 
Ottawa and Its Water Traffic Returns. 684 

R 669 | Companies’ Stock and Share 
Light Railways ............... 0/0 Lisb.. oiim eim rere 684 


TO CORRESPONDENTS. 

All Rights Reserved. Secretaries and Managers of Companies 
are invited to furnish Notice of Meetings, Issue of Nov 
Shares, Installations, Contracts, and any information 
connected with Electrical Engineering which may be 
interesting to our readers. Inventors are informed that 
any account of their inventions submitted to us will 
receive our best consideration. 

All communications intended for the Editor should be uddressed 
C. H. W. Biaas, 189-140, Salisbury Court, Fleet Street, 
London, E C, Anonymous communications will not be 
noticed. 

TO ADYBRTISERS. 

Advertisements should be addressed to the Publisher, 189-140 
Salisbury Court, Fleet Street, E.C., and should reach him 
not later than noon of Thursday. Special Terms for 
a series can be arranged on application. 

SITUATIONS WANTED will be charged at three words for 


One Peany (prepaid and net), with a minimum charge 
of Sixpence. 


TO SUBSCRIBERS, 

“THe ELECTRICAL ENGINEER” can be had by Order, from 
any Newsagent in Town or Country, and at the various 
Ratlway Stations, or it can, if preferred, be supplied 
direct from the Office on the following terms 


8 months, 6 months. 12 month 
United Kingdom ðe. Sd. .. Ós. Ód. .. 138. Od, 
Other Places moma. ~- be 6d. .. 108. 6d. — 921» Od. 


(Post Free, Payable in Advance.) 

Cheques, Post Office and Postal Orders for Subscription 
and Advertisements should be made payable to 
C. H. W. Braas, 189-140, Salisbury Court, Fleet 
Street, London, and be crossed. Union Ronk.” 


. ² Ä ̃ é] P.!]!... ̃ ̃ ̃ — —— 
Now Ready, Vol. XXV.. bound in blue cloth, gold lettered, 
price Se, 6d. 


THE ELECTRICAL ENGINEER, NOVEMBER 9, 1900. 


THE USE OF MATHEMATICS. 


The President of the Institution of Electrical 
Engineers must not be classed with those 
prophets who prophesy smooth things. His address, 
delivered to the Institution last night, has many 
healthy criticisms both of the individual member 
of the electrical profession and also of the profes. 
sion as & whole, in that it has allowed the electrical 
industry in this country to lag behind that in the 
States and on the Continent. With the fact thai 
in certain respects Dr. Perry's charge is only too 
irue we have to agree, and we have from time to 
time during the past few years commented on the 
indifference of electrical manufacturers in this 
country to improvements in types of machines 
and systems of supply which it was abso- 
lutely necessary they should adopt in order to 
retain control of the Colonial markets. It will, 
of course, be open to question as to. whether 
Dr. Perry’s solution of the chief cause of our back- 
ward position is a correct one. Personally, we believe 
that Dr. Perry is quite right in laying the great 
stress he does on the advantages of & working know- 
ledge of the higher branches of pure mathematics, 
but there are many other causes at work, and we 
doubt if a knowledge of higher mathematics by certain 
members of the staff of & manufacturing firm will 
enable that firm to obtain the capital required to 
extend their works. The lack of capital easily 
obtainable for electrical ventures is a very serious 
drawback in England. Referring more, however, to 
the personal element, as Prof. Perry has done, 
our rising engineers must learn that pure mathe- 
matics applied without reason to engineering problems 
leads to disaster. We can point to numerous 
general solutions in mathematical form of particular 
electrical phenomena which are absolutely valueless 
save as a mathematical exercise, because they assume 
that certain constants exist and are obtainable when 
such is not the case. As a rule, however, a good 
knowledge of mathematics increases the aptitude of 
the student and the observation of physical facts, 
and the two in combination will be found a most 
valuable aid in professional life. We only wish that 
Dr. Perry's address was open for discussion. 


THE MANCHESTER COUNCIL 


The outcome of the enquiry undertaken by the 
special committee of the Manchester City Council 
into the charges brought by Mr. Norbury Williams 
against Mr. Alderman Lloyd Higginbottom has been 
the resignation of that latter gentleman from his 
position as alderman of the city, and consequently 
of the chairmanship of the Electricity Committee. 
Enquiry was made into the nine clauses in Mr. 
Williams’s address which were directed solely 
against Mr. Higginbottom. Out of these eight were 
found to be without serious foundation, and the 
ninth was considered to be proved. This conclusion 
confirms what we stated in our leader last week, 
that the only objection which could be brought 
against Mr. Higginbottom was on the question of the 
supply of cranes. Evidence was obtained to the 
fact that out of six contracts for cranes Mr. Higgin- 
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bottom’s firm had received, as sub-contractors, the 
major portion of the contract sums. If the engineers 
of the Gas and Electricity Committees had seen to 


the fulfilment of the common clause existing, we | 


believe, in all engineering specifications on the 
question of sub-contractors, the so-called scandal in 
the present instance would have been avoided, as 
the name of the firm of Higginbottom and Mannock 
‘would then have had to come before the committees 
for approval. Still, Mr. Higginbottom. has sinned 
against the law, and has suffered the extreme 
penalty of dissociation from the enterprise he has so 
ably controlled for many years. It has not, however, 
been proved against him that the contractors to 
whom his firm supplied goods for the Corporation 
did not in each case send in the lowest tender, or 
that they received any preferential treatment from 
the two committees or their engineers. It is, how- 
ever, necessary that the Lord Mayor of Manchester 
shall be above suspicion, and we concur, therefore, 
in the course taken by the committee. Mr. Norbury 
Williams, as can be seen from the Manchester 
papers, is pleased with the success of his address, 
and in the pride of his success took it upon him to 
insult the Council as a whole. Thus in an address 
to the Manchester reporters immediately after the 
meeting on Monday, he had the impudence to wish 
the re-elected Lord Mayor a happy and blame- 
less year of office.” We are also informed by the 
Manchester Evening Chronicle that ‘ considerable 
further action against other members of the 
Council is most probable.” The points arise 
out of the position of certain members of 
the Council on limited liability companies 
trading in that city. Such companies are not 
debarred by law from doing work for the Council, 
in spite of the fact that some shareholders may be 
either councillors or aldermen. The above paper 
states that, ‘“‘ unfortunately for the position of the 
members of the City Council, Mr. Norbury Williams 
is not satisfied with the law." When one considers 
the logical outcome of the position disclosed in our 
above-named contemporary, one is driven to the 
conclusion that the so-called reform party in 
Manchester will not be satisfied until all the 
members of the City Council are men abso- 
lutely without interests in undertakings in the 
city which may either directly or indirectly do 
business with the Corporation as contractors, or who 
may have to undertake negotiations with the Cor- 
poration. Such a restriction would prevent the best 
class of inhabitants from having any part in the 
government of their city. It is commonly stated that 
the man who successfully conducts his own business, 
making it a credit to the town he lives in, is the best 
qualified to assist in the ruling of that town. The 
Manchester reformers take the opposite view, which 
will only logically be fulfilled when the Manchester 
Council is elected from inhabitants of such far-away 
places as Lands End and John O'Groats. 


New Canadian Cable.—It is reported that the Canadian 
Government intend having a short cable from Belleisle, Newfound- 
land, to Scotland, vid the North of Ireland. Canada’s share of 
the cost would not be over £200,000, and the cost of cable messages 
would be reduced 6d. i 


CORRESPONDENCE. 
_ * One man's word is no man’s word, 
Justice needs that both be heard.” 


RATING OF INCANDESCENT LAMPS. 


SIR, — You reprod ace in your issue of the 19:h ult. the 
first portion of a hast Parvi i, paper read before the 
Franklin Institute by Mr. Archur J. Rowland. The paper 
deals with & matter to which my attention has for some 
time been directed, and which, so far as I am aware, has 
never, in view of its mpor anns, been adequately studied 
(oven admitting that it has been studied at all) by 
electrical engineers, either in this country or abroad. 

The paper is entitled “ Mistakes in the Rating of 
Incandescent Lamps,” and it is, if I correctly appreciate 
it, designed to bring home to the public the erroneous 
conclusions which they come to in regard to the efficiency 
of electric incandescent lamps based on their arbitrarily 
marked candle-power. 

Taking, by way of illustration, a 16-c.p. lamp, which is 
the one moat commonly used, the author deals clearly and 
methodically with the questions of economy and efficiency, 
commencing with a statement as to what a lamp ought to 
be, then drawing attention to the importance of the light 
from the tipped end of the lamp, and describing the types 
of filament in use by the various manufacturers of lamps. 

It seems: incredible, after the lapse of so many years 
since the electric lamp became 3 commercial article, that 
so few attempts should have been made to utilise the rays 
of light emitted from the lamp in a plane at right angles 
to the filament, or, in other words, that makers of lamps 
should have practically ignored the fact that the length of 
the filament is a factor which determines the efficiency or 
candle-power of a lamp, and that any rating which 
disregards this is grossly erroneous. Lamps, however, 
have hitherto been rated according to their spherical 
candle-power, without regard to the fact that the light 
emitted from the end of the lamp is of prime importance, 
for the reason that the greatest number, probably 99 per 
cent. of the lamps in use, are suspended so that what may 
be termed the “side light” of the lamp is only partly 
utilised, and generally serves for the illumination of space, 
and is consequently often practically lost. In some 
installations, it is true, lamps are placed horizontally and 
reflectors are placed above them in order to obtain the 
benefit of this side light, but the arrangement is of such 
rare occurrence that it may be disregarded. 

The diagrams appended to Mr. Rowland’s paper and the 
description of the various forms of filaments which may be 
usod with a view of giving the maximum efficlency at the 
tipped end of a lamp are most interesting, and shed a flood 
of light on the theories which the author enunciates. But 
as regards the filament, it seems clear that no form can be 
given to it which will render the light emitted at the end 
of the lamp equal, or nearly equal, to the side light. 
Hence, it behoves electrical engineers to endeavour to 
obtain some device which will intercept the side raya and 
divert them into the required direction without diminution, 
so as to obtain tho maximum usefal effect for a given 
consumption of current. 

Mr. Rowland refera to the holophanes, which are no 
doubt useful devices, but which do not meet requirements, 
as they are expensive adjuncts, while their use is often 
precluded by reason of the cost of the installation, and 
they are apt to accumulate dirt. The use of a reflector, 
again, for the purpose of increasing the light below the 
lamp, is a crude attempt to solve the difficulty, for, apart 
from expense, a reflector, as the author remarks, cute the 
light off absolutely in some directions, and so diverts it in 
others as to produce sharp shadows and brilliant lightio 
contrasts. Moreover, a reflector intensifies the light an 
thus increases the distress to the eyesight caused by the 
glaring filament, often necessitating the adoption of a 
ground glass or semi-opaque bulb to modify the light, so 
that while on the one hand some of the rays are refracted 
and diverted into the required direction, on the other hand 
the efficiency of the lamp is diminished. In other words, 
the account shows no balance to credit, the dividend earned 
being expended uselessly. The best type of what may be 
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termed a reflector lamp is that known as the improved 
glow lamp or Edison and Swan’s Queen lamp, which is 
‘of flattened form and has a mirror-like backing, so that the 
light is powerfully pene downwardly when the lamp is 
hung from overhead. 

hat is required is a device which will both divert the 
side rays gradually and imperceptibly—i e., without any 
hard shadows or line of demarcation—and at same time 
screen the filament, that will be cheap, that will form a 
part and parcel of the lamp, and (which is of no less con- 

uence) will be applicable to the lamps of all makers. 

f the improved glow lamps were provided with a shade 
or screen which would conceal the filament while permitting 
the light to pass without undue diminution, it would be an 
excellent lamp, while the lamps of other makers would also 
be practically perfect if they were provided with a similar 
adjunct. i 

The nearest approach to what is needed seems to me to 
be the spiral globe, in which the bulb is enveloped by a 
spirally-coiled glass rod. This I have found a most excel- 
lent arrangement, as it does divert the side rays, and 
actually doubles the efficiency at the top or end of the 
lamp, as I have proved by the photometer. But the lam 
is somewhat heavy and expensive, and does not suit 
installations, But if someone could produce a ecreen par- 
taking of the character of the spiral globe which could be 
applied to all kinds of lamps indifferently, he would earn 

e thanks of not only the public, but the makers of lamps 
also, as the serious objections raised to ordinary lamps 
would be got rid of, and consequently an increased sale of 
lamps would be the result. 

I throw out the above suggestion, and trust that it will 
be carefully considered.—Yours, etc, H. A. Hopson. 


45, Lombard-street, E C. 


BURY ST. EDMUND. 


Sır —Referring to your notice of the Bury St. Edmund's 
plant, I have this morning received a sample from Mr. Roe, 
respecting which he writes that it was delivered by my 
heater detartariser at top load.” I have tested this sample, 
and find it to contain 2deg. of hardness. A sample of the 
main water which I teeted in June last for the purpose of 
determining whether the use of soda would be necessary, 
showed the water to contain 10deg. of hardness, of which 
3:5 consisted of sulphates and 15°5 of carbonates.— 
Yours, ete., WILLIAM Boy. 

London, Nov. 2, 1900. 


ADVERTISEMENTS FOR TENDERS, 


‘Sir,—In the interest of electrical agents, permit me to 
make some alight protest against the manner in which 
advertisements inviting tenders are too frequently worded. 
Olten, for example, among the contracts advertised we 
find something of this kind: The Corporation of —— 
invite tenders for the supply and erection of engines and 
dynamor. Specifications and forms of tender may be 
obtained on payment of a feo of three guineas, on applica- 
tion to,” eto., no information being given about the type 
or size of engine and dynamo required. 

An agent's profits are not so great that he can afford to 
risk many gaineas on such indefinite grounds, with the 
probability that the specification will stipulate for one 
particular type of engine and some special features in the 
design of the dynamo which may prevent him tendering 
for those he represents, while an application to the 
consulting engineers for more definite information, before 
sending the prescribed fee, as often as not remains 
unanswered. 

The objecta in advertising for tenders are, 55 
to obtain the best possible machine for the required 
purposes and to encourage competition. These objects 
would, I think, be more readily attained were the advertise- 
mente to state clearly the required voltage and output of 
the dynamo, the type of engine, and whether the desi 
of these is left open to the maker or is restricted by the 


terms of the speeification. Au agent or manufacturer. 
could then ‘ell £t once if his machines were eligible 


for competition, and be saved the useless expense of 
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applying for a copy of the specification, only to find 
himself unable to quote; while the advertisers would be 
more sure of obtaining tenders for those best suited to 
their requirements.— Yours, ete., W. H. MERRIMAN. 


London, Nov. 7, 1900. 


[N.B.—Mr. Merriman will find that in most cases such 
specification can, as is stated in the advertisements, be 
inspected at tho offices of the consulting engineers. Such 
an inspection will enable manufacturers to determine, 
before expending the three guineas, whether or no they 
should be able to tender to the specification —Ep. EB. E.] 


PUBLIC OPENING OF THE BOROUGH ELECTRICITY 
WORKS, BURY ST. EDMUNDS. 


The formal opening of the new electricity works at Bury 
St. Edmunds, fully described and illustrated in our issue 
of last week, took place on Tuesday, Nov. 6, when the 
Mayoress (Mrs. T. Shillitoe), in the presence of an interested 
assemblage of ladies and gentlemen, switched on the supply 
of current to the distributing mains. The MAxOR, in starting 
the first engine, alluded to the extreme pleasure which it 
gave him to be able to perform the ceremony during his year 
of office. He looked upon that day as a red-letter day in 
the history of Bury St. Edmunds, since it saw the com- 
pletion of the long labours of the Electricity Committee 
which had been entailed in promoting the scheme. In 
this latter respect he could bear testimony as to the able 
manner in which Mr. Charles Oliver had discharged the 
arduous duties of chairman of the committee. The Mayor 
then called upon Mr. Oliver to start the second engine, 
which having been duly accomplished the Mayoress 
switched on the current, the supply thereupon being 
formally dares ey ei The subsequent inspection of the 
works revealed their very ship-shape order. A substantial 
job has been made of the battery-room, which was not 
quite fully equipped at the time of our previous visit to 
the works. The accumulators are arranged in three tiers 
with supports of cast iron. The connections from the 
battery are also very neatly disposed of. 

After the inspection, à move was made to the Guildhall, 
where, in commemoration of the opening which had juat 
taken place, a large number of guests were entertained 
by the Mayor and Mayoress to an excellent champagne 
luncheon. 

In proposing the toast of '' Prosperity to the Bury St. 
Edmand's Electricity Works," Mr. CHAS. OLIVER gave an 
outlined history of his association with the Electricity 
Committee as chairman, and commented upon the severe 
opposition with which the undertaking had had to contend 
with. But, notwithstanding the opposition, they were now 
in possession, he was pleased to say, of electricity works 
worthy of the town. He saw no reason why gas and elec- 
tricity should be looked upon as directly antagonistic to 
each other; he felt sure there would be demands for both. 
Personally, he had come to the conclusion, after having put 
down for his own purposes the first private electric lighting 
plant in Bury St. Edmund’s, that the new light was both 
economical and otherwise desirable asan artificial illuminant. 
For many years he had been a strong advocate of the 
electric light. With regard to their electricity works, 
there was only one fault concerning them which he had to 
find, and that was with the battery-room, which he con- 
sidered should have been on the ground floor. He would 
couple with the toast the name of Mr. A. H. Roe, their 
resident electrical engineer, who was so ably promoting the 
interests of the undertaking. 

Mr. Rok, in responding, expressed his regret at the 
opposition offered to the original scheme, but for which 
the town would have on that day been in the possession 
of an installation of poi electric street-lighting in 
addition to the supply augurated. With regard to the 
popular idea that electrical energy was expensive as 
compared with gas, he would point out that electricity 
at 6d. per unit compared very favourably with gas at 
‘4s, per 1,000 cubic feet. Electricity also facilitated 
further economy by the ease with which a lamp could 
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be switched off when not immediately required. He had 
great hopes of the future success of the undertaking. 

The Mayor, in very appreciative terms, then proposed 
the health of Mr. F. Hastings Medhurst, the consulting 
electrical enginoer to the Corporation. 

In returning thanks for the hearty manner in which the 
toast had been responded to, Mr. MEDHURST reviewed the 
difficulties which had been successfully encountered in con- 
nection with the scheme. With regard to the suggestion 
made by Mr. Oliver concerning the position of the battery- 
room at the works, he thought it strange that the criticism 
should not have been made when the designs were 
originally submitted for approval. In preparing those 
designs he had gone upon the same lines as he would 
have done had the moneys for their execation been coming 
from his own pocket. He had restricted expenditure so far 
as possible to immediate requirements, and this policy had 
been the ruling factor throughout. Provision had, how- 
ever, been made to facilitate future extensions, and in 
this manner expenditure had been avoided for which there 
eould have been no immediate return. 

Alderman JOHN G. OLIVER proposed the health of the 
contractors. Messrs. F. J. ANSON and P. T. Moore 
responded for Messrs. Fowler and Co.,and Mr. POCKLINGTON 
for Messrs. Callender and Co. 

The concluding toast—“ Long life, health, and happiness 


to the Mayor and Mayoress ”—was very heartily responded. 


to, and this terminated a very enjoyable afternoon. 
—€————— 


THE NEWCASTLE LOCAL CENTRE OF THE INSTI- 
TUTION OF ELECTRICAL ENGINEERS. 


Newcastle-on-Tyne is noted for the forwardness of its 
inbabitants, and in this respect the local centre of tbe 
Institution of Electrical Engineers is not behind. Thus, 
of all the local centres recently formed, it is the first to 
hold an anaual dinner. This first annual dinner of the 
Newcastle centre was held on Wednesday last, when Mr. 
A. W. Heaviside, the president of the section, took the 
chair. Amongst those present were the Mayor of New- 
castle (Sir Riley Lord); Prof. J. Perry, F. R. S., D Sc., 

resident of the Institution of Electrical Engineers; Mr. 

G. McMillan ; the Rev. Principal Gurney; Mr. S. G 
Weeke, president of the Institute of Mining Engineers; 
Mr. John H. Holmes, president of the Neweastle Associa- 
tion of Students of the Institute of Civil Engineers; Mr. 
J. M. Moncrieff, M. I. C. E., president-elect of the Newcastle 
Students C. E.; Mr. John Hay; Mr. C. L. Andrews; Dr. 
Stroud, and others. j 

After a well-served dinner, the usual loyal toasts were 
honoured, and Mr. J. F. C. SNELL then proposed The 
Corporation and City of Newcastle-on-Tyne,” to which the 
MAYOR responded. 

The next toast was that of The Learned Societies," and 
we may presume that the usual form of the toast was not 
adopted in order to cut away from under the feet of the 
proposer the usual jocular distinctions between the learned 
and acientific societies. 

Prof. GURNEY, in reply lamented that this country had 
not taken the prominent lead it should have done in elec- 
trical engineering. He proceeded to review the remarkable 
developments of electrical engineering, and prophesied a 
most brilliant future for the profession. He even went 
so far as to say that the science was, of course, still in its 
infancy.” 

It then fell to the lot of Prof. JOHN Perry, F. R S., 
D. Sc., to propose The Newcastle Local Centre.” He 
referred to the widespread influence which the Institution 
was exerting on the English-speaking world. Although 
London was the heart of their Institution, they knew 
that the heart was not really more important than the 
limbs, and he trusted that the particular limb of Newcastle 
would become of enormous importance, and vie with the 
centres in other large manufacturing districts. He pro- 
ceeded to refer to the need of every exertion being made 
by the members to keep their industry well to the front. 

The CHAIRMAN (Mr. A. W. Heaviside) replied on behalf 
of the section, pointing out that though they had a 


membership of 100, there was ample scope for a much 
larger support in the district which the section covered. 
He then referred to the development of the industry in 
the district. 

A musical programme was interspersed with the various 
speeches. 


OTTAWA AND ITS WATER POWER. 


We have received from the Board of Trade of the city 
of Ottawa a copy of a most interesting book published by 
the Ottawa Free Press this year. In this volume illustrations 
are given of all the principal buildings in the town, and 
also of the health resorts near it. The various industries 
which are represented in the city and districte are also 
described, with numerous illustrations to exemplify the 

rominence to which these industries have been brought. 
he section of the volume most interesting to elec- 
trical engineers, however, is that which deals with the 
great water powers of the province. In connection with 
these a well-prepared map is given, to which we referred 
briefly a month ago. In thie map the various rivers and 
lakes are shown, and the height and horse-power of 
the different falls are marked in red. In this way 
one can easily gather a good idea of the enormous 
water powers available, and also of their minimum 
and maximum values. For instance, with the Chats 
Falls, near Fitzroy Harbour, a 40ft. head is easily 
obtainable, while the horse-power would vary between 
140,000 to 600,000. Another fall at Bryson has a 56ft. 
head, the horse-power available varying from 186,000 to 
780,000. It would appear from this map that both of 
these falls are conveniently situated as regards water 
transit. Of the whole water power available, which comes 
out at about 1,000,000 h. p, over one-fifth is situated 
within eight miles of the city of Ottawa itself. These 
owers are in certain cases being utilised, and before 
ong manufacturers in the province will have the full 
benefit of cheap electrical power. The advantage of this can- 
not be over-estimated, and when considered in connection 
with the natural advantages of the district, one cannot 
but predict a good future for the industries in question. 
What, howevor, is of more importance, is that these 
waterfalla offer such great opportunities for the establish- 
ment of new industries, such as the various electro- 
chemical manufactures in which electricity plays a pro- 
minent part. We think that every credit is due to the 
originator of the map in which so much information is 
givon, and whom we understand to be Mr. Andrews 
Holland, a member of the council of the Ottawa Board 
of Trade. The illustrations of these various waterfalls in 
the volume are most interesting. 


THE BIG SEARCHLIGHTS AT THE PARIS 
EXHIBITION. 


Wo have recéived tbe following information about the 
searchlight on the tower of the German navigation section 
at the Paris Exbibition. This searchlight was quite a 
notable feature amongst the evening displays at the 
Exhibition, and it was available as an attraction when 
all the galleries of the Exhibition were closed. The 
searchlight in question was manufactured by the Schuckert 
Company, of Nuremberg, and is an outcome of the extensive 
experience which that firm has had in the manufacture of 
such apparatus It is now about 15 years since Mr. Sigmund 
S:huckert first succeeded in polishing glass mirrors into a 
true parabolic form. In devising the machine for this object 
he had the co-operation of Prof. Munker. The early 
machine for this purpose having proved successful, the 
firm commenced to turn out these mirrors in considerable 
quantities, and their great experience has enabled them to 
attain quite unprecedented accuracy even in large sizes, 
Thus the reflector of the large searchlight on the tower of 
the German navigation section has a diameter of 59in, 
The convex back of this glass mirror is covered by elec- 
trolytic means with pure silver. The arc lamp used in 
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connection with the same takes 150 amperes, and the crater 
of the arc is placed in the focus of the parabola. In the 
information before us an attempt is made to estimate the 
intensity of the beam of light produced by this search. 
light, which is stated to be 180,000,000 c.p., but such com- 
parison does not really hold, as one is comparing the light 
of a beam with that of a candle giving light in all directions. 
The dimensions of this searchlight are not extraordinary at 
the present time, as the same company exhibited a reflector 
of that size in Frankfort in 1891, and again in the Inter- 
national Exhibition at Chicago. Ic may be mentioned, 
however, that at Chicago the projector was placed at a 
considerable height, and that its beam was clearly visible 
at a distance of 170 miles. This projector was bought by 
the Government of the United S:ates, and it is now in 
jt ced use in the Sandy Hook Lighthouse. 

he Schuckert Company have, however, a much larger 
projector in the Paris Exhibition, in which a mirror no less 
than 70in. in diameter is used. In this case the electric 
lamp is constructed for a current of 200 amperes. The 
beam of light on the above-mentioned rating comes out at 
300,000,000 c.p. The apparatus is heavy, as it weighs 
nearly five tons. In consequence of this, the friction had 
to be kept down in all the leading parts, and this was done 
by means of ball bearings. The carbons employed in the 
arc lamp are 49mm. and 35mm. diameter respectively. 
The mirror bas a focal length of 34in. In addition to 
this, the se»rchlight has an arrangement for darkening 
purposes, conatructed on the same principlo as the Iris shutter 
used in photographic apparatus, and tbus enables the light 
from the searchlight to be completely shut off. "This 
arrangement is operated by means of a motor, and can be 
actuated from a distance. A hand.wheel also allows of 
the operation of this mechanism by band. This search- 
light is at present the largest in the world, and the accuracy 
of the polisbing of the mirror is such that all the rays of 
a beam of light falling on the mirror in a direction 
parallel to its axis are united at the focus in a spherical 
apace of not quite 2mm. diameter. 


LIGHT RAILWAYS. 


The enquiry into the Swansea light railway, which was 
adjourned from Swansea for counsel's speeches, was resumed at 
54, Parliament-street, London, on Monday, before Mr. S. G. 
Fitzgerald. At the conclusion of the sitting, the Ohairman 
said they would recommend the granting of the order of the 
scheme, subject to the introduction of clauses to into 
effect the undertaking given with respect to the reduction of 
speed and diminution of the other inoonveniences mentioned 
when passing Mr. Harris's church, and subject also to the con- 
dition that if the Rhondda and Swansea Bay Railway Company 
pull down the Bridge Inn, so as to effect a public improvement, 
the Corporation shall pay the Rhondda Company £100. 

It is announced that the Commissioners are prepared to 
sanotion line No. 1 of the Rhondda Valley scheme, subject to a 
number of conditions which will be specified in writing to the 
promoters and to the various opponents. 

The Santiago electric tramways, superseding horse traction, 
were inaugurated with mucl ceremony on Sept. 8. Over 
£600, 00 will be required to complete the system. 

It is stated that an application will shortly be made to the 
Commissioners on behalf of the London and South-Western Rail- 
way Company for permission to abandon part of the light railwa 
they are authorised to construct from Grateley Station an 
Shrewton. If the application is granted the line will stop at 
Ratfin-road, Amesbury. 

The Gloucestershire County Council will [contribute £15,000 
towards the Witney Burford and Andoversford light railway. 

The Staines and Egham Tramways Company have decided 
to abandon their agreement with the Middlesex County Council 
to construct 314 miles of light railways in Middlesex at a coat 
of £550,000. 

The Middlesex Oounty Council have finally approved an 
agreement between the North Metropolitan Tramway Com- 
pany, the County Oouncil, and the Metropolitan Tramways and 
Omnibus Company in relation to the working, purchase, eto., 
of the light railways under the county of Middlesex light rail- 
ways joint order (northern lines) the important alteration 
being if the Council take over the Enfield and Waltham Cross 
lines it shall also purchase all the Council's lines in Middlesex 
and lease the whole of them. The Council also intend to 
apply for parliamentary powers. 


* 
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THE FACTORS WHICH DETERMINE THE DESIGN 
OF MONOPHASE AND POLYPHASE GENERATORS.* 
BY B A BEHREND. — 


( Continued from page 599 ) 


Ia order to determine the dynamic characteristic from 
the static and short-circuit characteristics, which we assume 
to be known or predetermined (how this can be done will 
be shown in the third section of this article), we can proceed 
in the following manner : 


If we assume that the armature reaction and armature 
leakage within the alternator have the same effect as an 
induction coil placed outside the machine, then the E M.F. 
which is to overcome the reactance of this coil must be in 
quadrature with the current, and as we take from the gene- 
rator a wattless current, the E M.F. of self-induction is in an 
exactly opposite phase to theimpreesed E.M F. of the generator. 
Hence, in order to get a point of the dynamic characteristic, 
we should simply have to deduct the E M.F. consumed in 
the induction coil from the impressed E.M.F. of the 
alternator. If we take an ordinate of the static charac- 
teristic, and divide it by the short-circuit current belonging 
to the same excitation, we immediately get the reactance 
of the induction coil; or, as we assumed this reactance to 
be equal to the combined «ffect of armature reaction and 
armature leaksge, this quotient gives us the apparent 
reactance of the armature. I say apparent reactance, 
as the real reactance may have a different value. 


Amperes Excitation 
Fie 8 —Charaoteristics of Three-Phase Inductor Generator. 


Mr. C. P. Steinmetz, in bis admirable work Alter- 
nating-Current Phenomena,” first edition, p. 238, intro- 
duces for the combined effect of armature reaction and 
armature self-inductance (this term is here open to critic- 
ism, as the inductance is caused by tho leakage lines 
of the armature current), the name synchronous react- 
ance. The spparent reactance need not be equal to the 
synchronous reactance, though this is generally the case. 

e must bear in mind that the apparent reactance is a 
calculated value; hence these two quantities will be equal 
only if the method employed is correct. If we attempt to 
use tho apparent reactance in the vector diagram for the 
determination of the power consumed by the circuit on 
which the generator works, we may bo led into serious 
blundo:s See for such an attempt Dr. Bohn-Eschenburg, 
L’ Industrie Electrique, Aug 25, 1895. The E.M F. in the 
vector diayram is considerably greater than the real E M F. 
within tho generator, on account of tho armature reaction; 
besides, it is very loub. ful whether we may rely on this 
method for power factors near unity. In vhis case the 
relative position of the armature with respect to the field is 
different from that at short-circuit, causing au increased 
self-Inductance of the armature. If the iron in the armature 


* From Electrical World and Engineer (New York). 
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of the Council), consisting of the Lord Mayor, Aldermen 
M’Dougall and Co 
Plummer, and Vaudrey. 


between the slots is highly saturated, the distortion of the 
field caused by the armature currents will produce an 
additional drop just as in direct-current machines. 

Let us now see whether this method yields resulte in 
conformity with fact and observation. 

In Fig. 3 the Carve I. is the static characteristic of a 
500-h.p. three-phase inductor generator for 2,000 volts 
between the lines. The speed is 406 revolutions per 
minute, the frequency 54. Curve II. represents the short- 
circuit characteristic. The generator was working on 
Induction motors running light; the current was therefore 
5 in quadrature with the voltage at the terminals. 

he points marked represent an inductive load of 96 
amperes. This current could not be taken out at voltages 
below 2,000 volts, as the magnetising current of the motors 
decreases with the lower voltage. It has therefore been 
necessary, in order to construct a curve for constant 
current, to make allowance for this difference. As the 
drop may, for low saturations, be set proportional to the 
carrent by which it is caused, the drop as represented by 
the points of Curve III. is obtained by multiplying the 
observed drop by the ratio 96 + observed current. Tho 
broken line, Curve IIL, represents the drop calcalated in 
the following manner : 4 


For 62 amperes excitation the generator produces on 
open circuit 2, 760 volts. The short-circuit current is 920 
amperes. The apparent reactance of the generator for this 
excitation is given by the ratio 2,760 ＋ 930 equal to 3:00. 
Hence the inductive drop for a current of 96 amperes is 
equal to 5x06=288 volts. This deducted from 2,760 
volts gives 2,472 volts at the terminals. 


TABLE I. 

i. I, II. E: III. 
02 ree 4 200 920 usn 2470 ...-. 4, 2472 
56 wc 2 TIO xis 4. 840 2410 ...... 4. 2400 
54 „ 9690 ..... so “BIB: aou 2,390 .......- 2,373 
4. ð 250 680 ..... = 2230 2,190 
S yiera 9 220 ceo 510 4, 1,900 1.802 
31 emsoss 1,650 Rm 340 1200 1. 184 
158 1,270) uus 280 ~247T Suas 792 


Table I. is calculated in this manner. The firet colamn 
contains the exciting current i. The second column, 
marked I., contains the volts on open circuit, interpolated 
from Curve I, in Fig. 5. The third column, marked II, 
contains the values of the short-circuit current, also inter- 
polated from. Fig. 3 The fourth column, marked E:, 
represente the volts at the terminals of the generator when 
working on the inductive load of 96 amperes. The fifth 
column, marked III., represents the calculated values of 
the terminal volts, as represented by Curve III. in Fig. 3. 
With the exception of the fifth series of observations, the 
agreement of caleulation and experiment may fairly be 
called perfect. I am inclined to think that the disagree- 
ment in this one case is due to an inaccuracy in the 
measurement of either the voltage or the speed. 


(To be continued.) 


MANCHESTER ELECTRICITY COMMITTEE 


The special committee appointed by the City Council 
of Manchester to enquire into the charges brought by 
Mr. S. Norbury Williams: against Mr. Alderman Lloyd 
Higginbottom duly reported to the special meeting of the 
Council held on Monday last. As an outcome of this 
report, the meeting had also to receive a letter announcing 
the resignation of that gentleman. 

The following ia the full text of the report: 


City oF MANCHESTER. 


The special committee appointed by the City Council on 
Oct. 31, 1900, presents the following report, in pursuance of 
the instructions received by them—viz.: | 

„Resolved that this meeting at the close of its ordinary 
business be adjourned to Monday next, Nov. 5, for considera- 
tion of the allegations made by Mr. Norbury Williams against 
Alderman Higginbottom, and the statement of Alderman 
Higginbottom made this morning, and that in the meantime 
a special committee be appointed (for the purpose of oon- 
sidering the charges and reporting to such adjourned meeting 


instructed the officials of the 
be in attendance, with all books and documents, on the follow- 
ing morning. We also sent the following communications: 


by the City Council at their meeting held to-day to 
your attendance at the Lord Mayor's office tc-morrow (Thu 
at 10.30 o' olock a. m., in reference to the resolution copied on 


We have enquired 
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land, Councillors Edwin Holt, Shann, 
We met immediately after the close of the Council, and 
and electricity departments to 


‘Town Hall, Manchester, Oot. 31, 1900. 
‘‘ Doar Sir,—I am desired by the special committee appointed 
uest 
ay) 


the other side.—I am, etc., THomas Briaas, Lord 
“S. Norbury Williams, Esq., Oitizens’ Auditor. 
P. S. -A similar communication has been sent to Alderman 


Higginbottom.” | 
** Town Hall, Manchester, Oct. 31, 1900. 


„Dear Alderman Lloyd Higginbottom,—I am desired by 
the special committee appointed by the City Oouncil at their 
meeting held to-day to request your attendance at the Lord 
Mayor's office to-morrow (Thursday), at 10.30 o'clock a. m., in 
reference to the resolution copied on the other side.—I am, 
eto. THomas Briaas, Lord Mayor. 


** Alderman Lloyd Higginbottom. 
„P. S. A similar communication has been sent to 8. Norbury 
Williams, Esq." 


We commenced our enquiry in the presence of Mr. S. Norbury 
Williams and Alderman Higginbottom on Thursday, Nov. 1, 
and continued it until after 6 p.m. on Friday, Nov. 2. Mr. 
Norbury Williams and Alderman Higginbottom attended 
throughout these proceedings, and addressed us from time to 
time. Several witnesses also uttended before us, and have 
answered the questions put by the two above-named gentlemen 
and ourselves, and every oppurtunity has been afforded for the 
fullest explanation. At the commencement of the proceedings 
it was arranged, with the entire concurrence of Mr. Norbury 
Williams, that our enquiry should be confined to the items 
numbered 14 to 23 of his letter to the City News, and a print of 
those paragraphs, together with Alderman Higginbottom’s 
speech in the Council on the 51st ult., is appended hereto. 

Since the oonolusion of the enquiry we have devoted several 
hours to the careful consideration of the evidence and state- 
ments placed before us by Mr. Norbury Williams and Alderman 
Higginbottom, and also of the information obtained by oure 
selves by means of documents called for or qs put by us 
during the enquiry. We propose to deal with the several items 
in Mr. Norbury Williams's letter seriatim. 

Item 14. Having examined into the circumstances connected | 
with item No. 14, referring to S. Z. de Ferranti, Limited, we 
find that this item has no bearing upon the subjeet of our 


enquiry. 

Io: 15. The British Insulated Wire Company, Limited.— 
into this matter, and are satisfied that 
Alderman Higginbottom is not interested in this company. 

Items 16, 17, 18, and 19. —A fter considerable inv tlon we 
find that nelther the action of the British Electrio Works Com- 
pany, Limited, nor of Alderman Higginbottom as its chairman, 

as been such as to give rise to any substantial cause of oom- 

laint. One tender was sent in by this company without the 

nowledge of Alderman Higginbottom, who, on vering it, 
instructed the chief engineer that it must not be considered, but 
it does not appear that this instruction was heard by the members 
of the committee present on the occasion. 

Item 20. Purchase of scrap metal by the West Gorton 
Foundry Company, Limited.—As the company's tender was the 
highest, the Corporation suffered no loss by its acceptance, and 
we find that Alderman aka AE requested that it might 
be withdrawn, but the committee insisted on its g accepted. 
Alderman Higginbottom admitted the undesirability of this 
company sending in tenders to the Corporation. 

Item 21. The scale of clangor for supply of electric power, to 
which exception is taken in this ph, is purely a i aga 
of the policy of the Electricity Committee itself. This scale 
was fixed by the Electricity Committee on the recommendation 
of the chief engineer, and is very similar to that adopted in 
some other large towns. The imputation that Alderman 
Higginbottom was instrumental in reducing the price of supply 
for motors in order to promote his own business interests we 
find to be absolutely without foundation. 

Item 22. Cranes at Corporation Gasworks.—We have care- 
fully considered this matter, and have referred to the minutes 
and documents in the gas department. We find that, although 
Messrs. Frank Pearn and Co., Limited, took the contracts for 
doing the work, they sublet in some cases the whole and in 
other cases portions thereof to Messrs. Higginbottom and 
Mannock. 

Item 25. Cranes at Electricity Works. —We find that Messrs. 
Higginbottom and Mannock have acted and are acting as sub- 
contractors in reference to the manufacture and fixing of cranes - 
in connection with the electricity works of the Corporation, 


ayor. 
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We find that the transactions have been as follows (the 
amounts of the sub-contracts given below were stated by 
man Higginbottom in his evidence before us): 

(a) That on March 14, 1892, a tender was aocepted from 
Messrs. H. and J. Ellis amounting to £446 for work for the 
electricity department of the Oorporation, and that Messrs. 
Higginbottom and Mannock were sub-contractors in this oon- 
tract. 

(b) That on Sept. 23, 1892, a tender was acoepted from 
Messrs. Mather and Platt, Limited, amounting to £230 for 
work for the electricity department of the Corporatien, and 
that Messrs. Higginbottom and Mannock were sub-contractors 
in this contract to the amount of £150. N 

(c) That on Jan. 26, 1898, a tender was accepted from Messrs. 
Thomas Parker, Limited, amounting to £528 for work for the 
electricity department of the Corporation, and that Messrs. 
Higginbottom and Mannock were sub-contractors in this contract 
to the amount of £307. 

(d) That on June 7, 1898, a tender was acoepted from Messrs. 
Thomas Parker, Limited, amounting to £1,545 for work for 
the electricity department of the Corporation, and that Meesrs. 
Higginbottom and Mannock were sub-contractors in this contract 
to the amount of £050. 

(e) That on Feb. 14, 1900, a tender was accepted from Messrs. 
P. K. Jackson and Oo., Limited, amounting to £1,808 for work 
for the electricity department of the Corporation, and that 
Messrs. Higginbottom and Mannock are sub-contractors in this 
contract to the amount of £1,440. [This contract is still in 
course of execution. } 

(f) That on May 12, 1900, a tender was accepted from 
Messrs. the British Schuckert Electric Company, Limited, 
amounting to £1,750, for work for the electricity department 
of the poration, and that Messrs. Higginbottom ani 
Mannook are sub-contractors in this contract to the amount of 
£1,382. [This contract is still in course of execution. ] 

In conclasion, we are of opinion that the action of Alderman 
Higginbottom with respect to these sub-contracts, as well as 
to those referred to in item No. 22 of this report, has been 
altogether improper, and such as the committee cannot justify, 
having rd to his position upon the Electricity Committee 
and the Gas Committee. 


TnRoMAS Brigcs, 

Lord Mayor, Chairman. 
ALEX. M'DovaALL. Epwyn Hott. 
A. G. CopEeLanp. T. THORNHILL SHANN. 


"Town Hall, Manchester, Nov. 3, 1900. 


After the meeting, Mr. Norbury Williams made a state- 
ment to the Press to the effect that he was not to blame as 
to the time selected by him to publish his address. This 
he had done as soon ss he had acquired the information in 
question, and he professed that six weeks ago he did not 
know of the irregularities he afterwards complained of. 
Mr. Williams proceeded to bint at further revelations bein 
likely as regards the Electricity Committee, and conclud 
his statement by wishing the re-elected Mayor a happy and 
blameless year of office. 


W. H. Vauprey. 
Henny PLUMMER. 


LEGAL INTELLIGENCE. 


WOLVERHAMPTON CORPORATION v. BRITISH ELECTRIC 
TRACTION COMPANY. 


Ia the Chancery Division, before Mr. Justioe Joyce, Mr. 
Thempeen on Nov. 2 made an application for the defendant 
company. He said the action was one for the specific performance 
of an agreement for the sale of certain tramways, and the sub- 
stantial question in dispute was whether under certain Acts and 
provisional orders the defendant company were entitled to have 
running powers over certain of the Wolverhampton tramways. 
The defendants had retained Mr. Cripps, Q.C., bat yesterday they 
heard that be had decided to go abroad, and would be unable to 
take up any case for three weeke. He now asked that the case 
should stand over for that period. 

Mr. Hughes, Q C, for the othor eide, opposed. He said the 
question affected the whole matter of the Wolverhampton trams, 
and the Corporation were very anxious to have it settled. 

Finally, it was decided that the case should be taken on 
Thursday next, subject to any part-heard case. 


CLAIM BY THE NATIONAL ELECTRIC WIRING COMPANY. 


In the Westminster County Court, on Friday, before his Honour 
Judge Lumley Suith, Q.C., tho case of the National Electric 
Wiring Company v. Jones was tried. It was an action by the 
plaintiffs, who carry on business at Charing Cross-road, to recover 
the sum of £61 in respect of electric wiring and fittings supplied 
to the order of the defendant, who carries on the business of an 
hotel keeper in the Strand. The defendant did nob dispute having 
given the order for the wiring and fittings, but ses up a oqunter- 
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claim in the way of damages on the ground that the installation 
was badly done. 

Mr. eee was 5 said pr ab eode the work 
was car out he was general manager of the ntiff com 7 
and it was within his knowledge that everything was dong io abe 
the work complete. Io was passed by the inepector of the com- 
pany who supplied the light, and that was a guarantee that ip was 
efficiently done. 

After hearing the evidence of the defeadanb and his witnesses 
as to certain defects in the work, his Honeur gave judgment for 
the plaintiff company for the amount claimed (£61), and judgment 
for the defendant on the counter claim. 


BIRD v. THE DUBLIN UNITED TRAMWAY COMPANY. 


Oa Monday at the City Sessions, before the Recorder, the case 
of John Bird, of 324, Dawson-streed against the Dablin United 
Tramways Company to recover damages for personal injaries 
received by the complainant on Sept. 24 by being knocked down 
in Dawson-street by an electric tram, which was opened on 
Saturday, was resumed. 

Captain Gresley, examine by Mr. Brady, solicitor for the 
pan tiff stated that, in his opinion, the tram conductor was in 

ult. 

Mr. Kelly, examined, stated the plaintiff was hunting a collie 
dog, and suddenly turned on to the tramline. The tram conductor 
could not have pulled up in tiae to save him. 

The Plaintiff eaid he was not getting justice in that court as a 
working man. There were witnesses for bim that were not calicd. 

Mr. Brady said ed could not be found. | 

Tbe Recorder said that if the plaintiff thought he was not 
getting justice there be would give him an o unity of having 
the case beard elsewhere, and would diemiss it on the merits. He 
had three witnesses to one, and adjourned the case in order to 
give the plaintiff an opportunity of examining more witnesses. If 
people went hanting collie dogs in the street they must be careful. 

e dismissed the case on the merits, with costs. 


FORTHCOMING EVENTS. 


Fripay, Nov. 9. 

Faradian Club.—At6 8 p.m., at St. James’s Restauran), club 
emoking concert. 

Physical Seciety.—At 5 p.m., ordinary meeting. Papers 
'" Electromotive Force and Oamotic Pressure,” by Dr. R. A. 
Lehfeldt; On Astigmatic Lenses," by Mr. R. J. 

„ Qa a Phase-tarning Apparatus for use with E 
Volometers,” On a Method of Measuring Power in Alternate- 
Current Circuits,” and a Note on Ope ining Alternating 
Currente and Voltages in the same Phase for Fictitious 
Loads,” by Mr. A. Campbell. B. A; and On the Refraction 
of Soand by Wind,” by Dr. E. H. Barton. 


SaTuRDAY, Nov. 10. 

Giasgew and West of Scetiand Technical College Scientific 
Seciety.— At 7.30 p. m., at Glasgow, adjourned discussion of a 
paper on '' Slow-Speed Engine Design, by Mr. A. M. Downie. 

Monpay, Nov. 12. 

Institution of Electrical Engineers (Newoastle Section) — 
Opening meeting. 

Tuespay, Nov. 18. 

Institutien of Civil Enginee:s.—At 8 p.m., ordinary meeting. 
Paper on The Metropolitan Terminus of the Great Central 
Railway," by Messrs. G. A. Hobson and E. Wragge. 

Institution of Electrical Engineers (Manchester Section). — 
Openiog meeting. 

Wepnespay, Nov. l4. 

Iastitation of Electrical Engineers (Glasgow Section).—At 
8 p.m., opening meeting. Paper on '' Electrical Supply," by 
Mr. W. A. Chamen. 

Institatien of Electrical Eagineers.—Ab 7.90 p. m., studente 
ud Paper on ''Overhead Line Material," by Mr. A. J. 

urab. i 


Tuurspay, Nov. 15. 

Chemical Seciety.—At 8 p.m., ordinary meeting. 

Fripay, Nov. 16. 

Iastitation of Mechanical Eagineers.—At 8 p.m., ordinary 
general meeting. Paper on ‘‘ 8 of Railway Wagons as 
affecting Cost of Transport," by Mr. J. D. Twinberrow. 

Electro-Harmonic Seciety.—Abt 8 p. m., at So James’s Hall 
Restaurant, evening concert (ladies’ night), Major Crompton 
presiding. - 

North-East Coast Institution of Engineers and Shipbuilders.— 
At Sunderland, ordinary meeting. : 

i SATURDAY, Nov. 17. 

Glasgow and Rye of 5 Technical pal Solutie 
Secilety.—Ad 7 m., ordinary . Pa on ' e 
Notes on the Organisation of & Wotklop," by Mr. H. D. 
Jackson. i | 

North-East Coast Institutien ef Eagineers and Shipbuilders. — 
Ab Newcastle, graduates’ meeting. Paper on Com 
E. J. Pe British and American Locomotive Practi e," by Mr, 

0 0 Qbtg. 
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QUESTIONS AND ANSWERS. 

Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give. 
five. shillings for every other answer we print. The answers 
to a A res should be sent within 10 days after the 

uestion has appeared. We would call the attention of 

one sen in answers to the fact that the neatness of 
any sketches (which must be ink) sent in is considered 
when marking the relative values of these answers. All 
formule must be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter should be written on one side only 
of the paper. Questions may be sent at any time. 


QUESTIONS. 
525. In alternating-current supplies with networks of concentric 
cables, in switching on and off there is a danger of break- 
down in the insulation between the outer main and the 
lead oovering. What is the best way to prevent this 
defect —K. 
324. Compare the cost of lighting by direct and alternating 
current arc lamps respectively.—K. 
ANSWERS. 
Question No. 317.— Describe and sketch the cheapest form 
of main and distribution switchboard suitable for a small 
rivate station of two 65-kw. steam dynamos at 100 volts ; 
irat, with the necessary switching arrangements for 
accumulator charge and discharging ; and, second, without 
same. 


Best Answer to No. 517 (awarded 10s. ).—T wo 65-kw. sets 
do not form a very small private station, and with plant of 
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rough); six-way charge and discharge battery switch, the 


contacts of which consist of two separate bars, which are 
connected together through a resistance coil, which prevents 
the short-circuiting of a cell when paag from one contact 
to another ; accomplishing the regulation without breaking 
the circuit, these switches to carry about 200 amperes ; 
capacity of cells taken at 200 amperes for five hours. 
A magnetic cut-in and cut-out is very useful in charging 
accumulators, as it automatically cuts in or out if from any 
cause the E.M.F. of the dynamo falls below the required 
standard. A combined charge and discharge ammeter 
reading to 300 amperes, which also records at a glance 
whether battery is charging or discharging. A voltmeter 
reading to 150 volte with a five-way double-pole voltmeter 
switch, which is connected to different parts of the board 
as required (connections to voltmeter switch are not shown 
to avoid complication). 

The distribution part of the board has been allowed for 
10 100-ampere circuits, which is provided on one side with 
a two-way throw-over switch so constructed that the con- 
nection is made on one side before the other side is broken 
(seo elevation at A) By this means the current on any 
circuit can be measured independently by means of ammeter 
300 amperes. This switch will also act as a duplex fuse in 
case of emergency. On the other pole the circuits are 
taken through lever bar switch cut-outs (see elevation at B). 

The price of this board with moulded teak frame on 
enamelled slate would be about £110; this could be reduced 
to £95 by having a simpler charge and discharge switch, 
and instruments with 7in. dials; by doing away with the 
accumulator portion the cost would be about £86. —W. A. J. 


Answer to No. 317 (awarded 5 before us 
is one of interest, especially to the installation contractor, 
for there is at present a demand for a good job at a low 


Diagram of Connections.—W. A. J. 


this capacity it would be foolish to go in for some chea 
pattern of switchboard, but it should be of substantiel 
design, and the writer suggests the one according to sketch 
to be used with a storage battery. The current from the 


price." Having to comply with this request, contractors 


are anxious to obtain inexpensive material, which at the 
same time is of the best and thoroughly reliable; also to 


dynamos is controlled by two main switches capable of 
carrying 600 amperes without heating, in connection with 
which is the main fuse; two dynamo ammeters reading to 


600 amperes; bars arranged with plugs so that any com- | in 


bination may be obtained in working (two of these bars 
on each pole could be 1055 at the back of the board, 
which would diminish the cost, as they could be finished 


do away with those accessories which are not essential, and 
yet to have the job in every sense complete. . 

The particular case before us—viz., switchboards—is one 
in which great care should be taken, as unsuitable switch- 

g arrangements often lead to trouble, and prevents the 
plant frbm being run in the most economical manner ; at 
the same time the board should not be designed with 
instruments, switches, fuses, etc., that are unnecessary, 
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The accompanying diagrammatic sketches show two boards, 
the connections of which will explain themselves, The writer 
has assumed the two dynamos are to work separately or in 
parallel, also that there are six main distributing circuits, 
as would be the case in a building with six floors, these 
‘circuits being taken to smaller distributing boards on their 
respective floors. Each machine gives 65 kw. at 100 volte 
= 65,000 watts at 100 volts = 650 amperes at 100 volts. 


the current passes from the battery through the discharge 
regulating switch on to the positive bus bar, returning 
from the negative 'bus bar through the battery ammeter 
and the fuse, DF, to the negative side of the battery. 
The fanction of the fuse, D F, is to prevent too great a 
current being taken from the battery, and ought to bs 
rated at 50 per cent. above the battery maximum dicare 
current. It will further be seen that one dynamo can 


e 


Fia. 1.—E, T. W. 


Taking, firstly, the second board, the one without the run direct on to the load while the other is charging ; aleo | 


accumulator charging devices, it will be seen that it 
contains the following instruments, switches, etc.: two 
ammeters reading up to, say, 800 amperes ; one voltmeter 
reading up to, say, 150 volts; two double-pole, double- 
break main switches to carry 650 amperes; four maln 
fuses to carry, say, 800 amperes ; six branch double-break 
switches to carry, say, 150 amperes; 12 branch fuses to 
blow off at, say, 200 amperes; one three-way double-pole 
voltmeter switch. The board is made up of two enamelled 
elates, and fixed in a hardwood frame. The working of 
this board will be obvious, therefore further comment is 
needless. 

The first diagram shows the arrangement for charging 
and discharging accumulators. In addition to the instru- 
menta, etc., enumerated for the second board, there are the 
following: two two-way main divisional switches, marked 
LC; one battery ammeter to read the charging or dis- 
charging current on either side of the sero; one battery- 
regulating switch for charging and discharging ; two fuses, 
DF and CF; one automatic cut-in and cut-out switch; 
one four-way double-pole voltmeter switch in place of three- 
way ditto before mentioned. An inspection of the diagram 
and connections will show the method of working the board 
to be: for charging divisioual switch, LC is turned on to 
C, contact. The current passes from here to fuse CF, 
which should be regulated to blow at 50 per cent. above 
the maximum charging current. The current next passes 
through the automatic cut-in and cut-out. The function 
of this instrament is, when the dynamo voltage is slightly 
in excess of the battery voltage, to cut in the battery- 
charging switch. If from any cause the battery voltage 
rises above that of the dynamo, the charging switch is cut 
out, thus disconnecting one side of the dynamo from the 
battery and preventing the possibility of reversing the 
machine. For running direct on to the main circuits, the 
divisional switch is turned over on to eontact marked L. 
When in this position the battery is in parallel with the 
dynamo through the discharge regulating switch. In this 
manner any fluctuation of voltage is taken up by the 
battery, thus insuring steadiness to the lights. For 
discharging from the battery alone, it will be seen that 


that one machine can be charging and supplying current 
for a load simultaneously. 

For the sake of clearness a number of the conuections 
have been omitted, bat this should cause no difficulty. By 
using a voltmeter switch, one voltmeter is used to read the 
voltages on the respective dynamos and the battery. It 
will be noticed that, though the dynamos are intended to 
work in parallel, no minimum cut-outs have been provided. 


Fre. 2, —E. T. W. 


Further, that there are no shunt-regulating switches for 
the dynamos. The writer thinks these to be hardly neces- 
sary; there are many similar private stations working 
efficiently without them. 

The price of these boards may be greatly reduced by 
(1) working in with the makers’ standard iui un as far aa 
possible; (2) having no bright metal work except the 
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rubbing contacts; (3) by working the metal parts at 
25 per cent. greater density than the standard. The 
standard densities for the highest-grade boards are : copper, 
1,000 amperes per square inch ; gunmetal, 640 amperes per 
square inch; brass, 300 amperes per square inch. This 
increasing the density is a usual method adopted by some 
of the best makers for their second-grade boards. —E T. W. 


Answer to No. 317 (awarded 58.).— The conditions laid 
down in the question are somewhat exacting and, indeed, 
impossible were they to be taken literally. One cannot 
have both the best and the cheapest of everything, although 
your client or customer almost invariably asks for it. What 
they got is a fair compromise between the two, and the 
extent to which one has to give way to the other almost 
entirely depends on how much money your customer has 
to spend and how far he will go in sacrificing convenience 
of running the plant to a low first cost. 


Ker z 
en 


Bo 4 
M. 2117 ammedly 
Apa C cal 
TT 3oo0-o-*oo. ad 


100 · 160 


"t . E 
EN Dynamoa ; | 


, 


4 

100-150 Goon i 

t 

| F | U | $ | . | E | | i 
1 ` 
L] D 


SP. co. 
wien 


Fia. 1, 


The switchboard shown in Fig. 1, the connections of 
which are given in Fig. 2, is of a type which obtains fairly 
often in installations of this kind. The arrangements are 
not elaborate, but will enable the plant to perform the 
work quite satisfactorily. The two generators are each 
pt kp with an ammeter, a single-pole switch, and 

ouble-pole fase connected on to the + and - ’bus bare. 
The shunt-regulating switches, SRS, are shown on the 
lower panel and should each have about 15 stops. In the 
diagram (Fig. 2) it will be seen that the shunte are excited 


$ Distribuo 
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Fia. 2. 


off the generator terminals instead of the 'bus bars, thus 
dispensing with shunt-breaking switches. The board is 
arran for shunt-wound dynamos, but for compound- 
wound dynamos an additioual switch has to be provided, 
shown at X in the diagram. This puts the series windings 


in pe 

e writer considers that in connection with such large 
generators (for a private plant) it is the better plan to use 
a “booster” for charging p es instead of the usual 
charge and discharge switch. The latter arrangement would 
involve sending very large currents through the regulating 
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cells when maintaining a large load and charging the 
battery at the same time ; also the firat arrangement admits 
of great flexibility of manipulation, although more costly. 
We have a 15-way battery-regulating switch, B RS, the 
centre contact of which is joined to a two-way or change- 
over switch, which includes the generator of the booster 
set in the battery circuit or not according as the position 
of the change-over switch is up or down. This generator 
is driven by a motor connected across the bus bars, and its 
apeed is varied, and consequently the generator volte, b 
means of the motor starting and regulating switch, M S S, 
When the battery is being charged all the regulating cells 
are cut in, and the booster set started, the voltage of which 
can be varied in order to keep the charging current at its 
proper value. In practice the booster in this case should 
capable of generating about 40 volts at the charging 
current. There are shown eight 150-200-ampere single- 
pole switches and double-pole fuses attached to the ‘bus 
for distributing purposes. The number and sizə of 
these, however, will bə determined by the actual require- 
ments of the plant. The remaining apparatus on the board 
are: an ammeter for the battery circuit; a dynamo volt- 
meter, with a two-way and off single-pole switch and a 
battery voltmeter; and one-way and off single-pole 
switch. The instruments may be of the ordinary 
type, with soft-iron attraction, of which there are 
plenty of makes at moderate prices. The fuses should be 
composed of tin strip secured to the bus bar by a stem and 
a nut or terminal head. On the lower panel these fuse 
terminals are attached to the top contact of a single-pole 
switch, which may be of the knife pattern. The wi 
over switch is shown as a chopper-type switch for the sake 
of clearness. The e ag switch may be of the 
circular pattern with sector-shaped contacts, and the arm 
provided with a non-short-circuiting device. The contacts 
of the motor-starting switch may be similar to the above- 
mentioned, and provided with a shunt ring, which can be 
arranged to break a little after the armature circult, and 
fitted with a non-inductive resistance. Cable connections 
should be made at the back by means of cable sockets 
attached to copper or gunmetal stems coming through the 
board from the various switches, eto. | 
The apparatus may be mounted on enamelled slate or 
marble, metal work of opposite polarity being on separate 
alabs as shown. The panels are supported on angle-iron 
uprights by means of bolts at the corners, the holes being 
bushed with ebonite for insulating purposes. The whole 
may be surmounted by a neat teak moulding to give tho 
board a good A if desired. The can be 
supported away from the wall by means of tiebars grouted 
into the wall. The angle-iron uprights may terminate in 
cast-iron feet fixed in concrete floor, and the board placed 
at such a height that the switches can be operated easily 
and the instrument eee taken from any part of the 
thout battery the arrangement 
of switchboard would be the same with the exception that 
the change-over switch, motor-starting switch, and the 
battery-regulating switch would be left out. —E. J. EVANS. 
Question No. 318.—In a traction scheme, as per appended 
sketch, would it not be advisable to feed the trolley wires 


at the station in addition to the feeders, or would it be 
best to transmit all the energy through the feeders and not 
tap on to trolley wires at station 1 ` 
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Best Answer to No. 318 (awarded 108.).— From the 
sketch I should gather that the whole system of trolley 
wires are electrically connected together independently of 
the feeders, and although such a system has the disadvantage 
that no one feeder circuit breaker will deaden a section of 
the line on which a serious short has occurred, leaving the 
remainder of the system in working order, we will deal 
with the question as it stands. 

Referring to figure, to take a tapping from the trolley 
wire at a point adjacent to the station, G, may be done in 
two ways, One would be to run a short cable from the 
-+ station bus bar direct to H. This would necessitate 
another circuit breaker and feeder switch on the switch- 
board, and also arrangements (such as a atreet switch 
pillar) for a apy with the trolley wire. The 
other way would be tap from either of the feeders leadin 
to A and B, and so make use of their circuit breakers an 
switching arrangements, but in this case also we should 
require a switch box to be built in the street. If all 
the feeders are taken from a common bus bar, the 
point H will be, owing to ite relative shorter distance 
from G, of a higher voltage than either of the other 
feeding pointe, and as all the trolley wires are con- 
nected, feeding will take place from this point in each 
direction up to such points that the drop in voltage 
from G, vid H, to these points is equal to the drop vid the 
original feeder in each section. These points will be con- 
tinually shifting, their exact locality depending upon spacing 
of the load on each line at a particular instant, and upon 
the resistance of the feeders ; but for the purposes of the 
question we may take it that, as an average, the current 
required for the whole of C, together with about 1,200 

ards of B and 600 yards of A, will be passing through 
K to the right and, perhaps, the whole of E 1,800 yards 
of D to the left. From this it will be seen that if method b 
has been adopted in making the tapping, the circuit breaker 
on the feeder from which the tapping has been taken will 
have to be of largely increased capacity; and if this is 
installed, the current flowing between the tapping and G 
along the feeder will be enormously in excess of ite original 
value, and if the size of the feeder were just sufficient in 
the first instance, it will be very largely and dangerously 
overloaded at its station end as a consequence of the new 
feeding point. This practically disposes of 5, and leaves a 
only to be dealt with. The section of the trolley wire 
between H and the junctions of C, B, and A, will now be 
uiti a large current, and although it is Impossible to 
ap efinitely without particulars of the traffic, it is not 
unlikely that it may be seriously overloaded—at least, at 
times when heavy loads coincide at the station ends of 
A, B, and C. From the information at hand, therefore, 
I should say that it would be unwise to make a feed- 
ing point of H by itself, especially when taking into 

nsideration the alterations necessary on the switchboard 
and the switching arrangements outside; but if such a 
tapping is taken I would suggest inserting a section 
insulator between B and A as a means of reducing the 
current flowing through the short stretch of trolley wire 
above referred to, should it prove too great. 


switch box at the most convenient pointe, and although 
the Board of Trade do not stipulate it, the feeders often 
pass through the boxes, and are themselves provided with 
arrangements for isolating sections. "The advantage of this 
mode of procedure, apart from convenience of localising 
a fault, is that there is no need then for more than one 
section of the line to be dead in the event of a 
short or open circuit on the line, and if the track 
be double, this gap caused by the dead section may 
be bridged over by running the car trolley pole upon 
the other wire, removing it, of course, when an opposing 
car is met with. A faulty section of the feeder also may 
be made dead, and the current fed along the line up to the 
next switch box. Now, if in the system in question 
section switch boxes exist, & tapping might be taken 
from at least one such point to each feeder (provided 
that the feeder follows the course of the track), the 
position of these points being taken as nearly as possible 
to correspond with X, Y, and Z in the figure. The balance 
of the system will now remain almost undisturbed. There 
will be no alteration necessary on the switchboard, as 
approximately the same current will return by each feeder 
as formerly ; there will be no need for a new switch box, 
as existing ones may be made use of; and, finally, no 
section of the trolley wire will be more overloaded than in 
the original case. —W. G. M. 


COMPANIES’ MEETINGS AND REPORTS. 


EASTERN £XTENSION, AUSTRALASIA, AND CHINA 
TELEGRAPH. 


The ordinary general meeting of this Company was held on 
Wednesday at Winchester House. 

Sir J. Wolfe Barry, who presided, stated that during the half. 
year under review the unissued balance of 50,000 shares of the 
Company's share capital was issued to the shareholders at a 
premium of £3 per share, or £13 each, and an official quota- 
tion on the Stock Exchange had since been obtained. The 
desire of tbe directors, was, if possible, to reduce the cost 
per word by thie Company's system from 4s. 9d. to a minimum 
of 2s. 6d. The first step—viz, a reduction from 4s, 9d. to 
4s.—was already aocomplisbed, and the revenue up to now 
had been maintained ab the reduced rate. Ib was intended, if the 
standard was maintained, to make successive reductions to 3s. 6d. 
3a., and finally in 1903 to 2s. 6d. per word, whicb would be 6d. 
per word less than the minimum sum proposed to be charged by 
the Pacific Company. The 28. 61. was not fixed on in any spirit 
of competition, bub the decision was arrived at before the Pacific 
Company arranged that their cbarge should be 3s. per word. 

The Marquis of Tweedalo seconded the adoption of the report 
and accounts (nobed in our lasb issue), which were carried. 


BRITISH ELECTRIC TRACTION. 


Directors: Sir Charles Rivers Wilson, G. C. M. G, C. B. (chairman); 
the Right Hon. Lord Rathmore; the Hon. Sir Charles William 
Fremantle, K C.B ; John Smith Raworth, M.I.C. E. ; Charles S. 
Drummond; C. Shirreff B. Hilton; Emile Garcke, M.I.E.E. 
(managing director). 

The interim report of tbe directors, dated November, 1900, 
states that the directors have decided to pay an interim dividend 
on the ordinary sbares on Dec. 22 next (being six months after the 
last payment of dividend) at the rate of 6 per cent. per annum 
for the half-year ended Sept. 30 on account of the dividend for 
the financial year ending March 31, 1901, which is at the same 
rate per cent. per annum as the interim dividend paid last year. 
Satisfactory progress continues to be made by the Company and 
its associated companies, and tbe aggregate traffic receipts on the 
various lines in operation show a considerable increase, The 
tramwaye (54 miles) owned by the Swansea Improvements and 
Tramways Company were opened for traffic by electric traction 
on June 30, 1900, and are working satisfactorily. The receipts 
have increased by about 60 per cent., while the expenses of 
working have been Slavey reduced. The Potteries Electric 
Traction Company, Limited, is now working 244 miles by electric 
traction, and a furtber 44 miles are ready for working. The traffic 
receipte on all the lines are satisfactory. Since the date of the 
last reporb 34 miles of lines of the Dudley, Stourbridge, and 
District Electric Traction Company, Limited, have been 
opened for traffic by electric traction, and a farther five 
miles will be opened as soon as the Board of Trade have 
given their certificate. The traffic receipts are satisfactory. 
The section of the Dadley and Wolverhampton tramways from 
Dudley to Sedgley (24 miles) has been reconstracted, and was 
open for traffic by electric traction on Ocb. 3, 1900. The electric 
lighting supply under the order transferred from the Kidder- 
minster Corporation to the Kidderminster and District Electric 
Lighting and Traction Company, Limited, was commenced in 
August, The lines (four miles) owned by the Tynemouth Electric 


A better, and perhaps less expensive, way of dealing 
with the matter would, I think, be as follows: The Board 
of Trade in- Rule 9 state that the line must be divided into 
sections not:exceeding half a mile in length, with pier d 
ments provided for isolating the sections for testing 
purposes. This is generally complied with by bringing 
the adjacent ends of two trolley wire sections down to a 
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Traction Company are practically completed, and will be opened 
for traffic as soon as the Corporation are ready to supply the 
current. Additional powers have been obtained under light rail- 
way orders granted subject to the approval of the Board of Trade 
as follows: Durham and Brandon, 23 miles; Jarrow and South 
Shields, 3} miles ; Morley and district, 7 miles ; Spen Valley (exten- 
sions), 9 miles; Barnsley (extensions), 44 miles. The two light rail- 
way orders for South Staffordshire granted by the Light Railway 
Commissioners (seven miles) have been confirmed by the Board of 
Trade. An Act of Parliament has been obtained for the construc- 
tion and working of tramroade in the be ata, ein district 
19 miles). The Peterborough order granted by the Light Railway 

missioners (54 miles) has been confirmed by the Board of 
Trade. The Poole and District Electric Traction Company, 
Limited, has obtained an Act of Parliament for the oon- 
struction and working of tramways (33 miles) in Christ. 
church and Bournemouth subject to the provision that 
if within a oertain period the Corporation of Bournemouth 
under powers granted them construct that portion of the line 
within their borough, the Company'e power to construct it sball 


cease, but they shall be entitled to rooming pores The Kidder- 
minster and District Electric Ligbting and Traction Company has 
been granted a light railway order for an extension to Bewdley 
(44 miles), subject to the The 


o of the Board of Trade. 
ht railway order for the Gateshead Tramways Company 
(24 miles) granted by the Light Railway Commissioners has been 
confirmed by the Board of Trade. The application for a light 
railway ordér for extensions by the Wigan ways Company, 
Limited, has been gcanted in part (four miles) by the Light Rail- 
way Commissioners, subject to the approval of the Board of Trade. 
The South Stafforshire Tramways (Pease) Company, Limited, has 
obtained a lease of the whole of the lines of the South Staffordshire 
5 Company as from Feb. 1, 1900. The provisional order 
granted by the Board of Trade authorising the reconstruction of 
the lines of the Rothesay Tramways mpany, Limited for 
electric traction and extension of tenure has been confirmed by 
Parliament. The provisional order authorising tramways (3j 
miles) granted by tbe Board of Trade to the Weston-super. Mare 
and District Electric Supply Company, Limited, has been con- 
firmed by Parliament be provisional order granted by the 
Board of Trade authorising (inter alia) the reconstruction by the 
Leamington and Warwick Tramways and Omnibus Company, 
Limited, of the company’s tramways within the borough of 
Warwick has been confirmed by Parliament. The Bills 
romoted in the last seasion of Parliament by the Electrical 
Power Distribution Company, Limited, for the supply of 
electric energy in bulk in the oognty of Durham and North 
Metropolitan areas have both been passed. and the Acts of 
Parliament have received the Royal desont. The Board of Trade 
have approved the transfer to the Company of the following elec. 
tric lighting orders from the authorities who obtained them: 
ertford Local Authority, Lewes Local Authority. The follow. 
ing electric lighting provisional orders granted by the Board of 
Trade have been confirmed by Parliament: Banbury, Jarrow, 
Sevenoaks, Sheerness, Staines, Egham, and Cherteey, Wallington, 
Wellingborough. The applications for light railway orders at 
Blyth and Windermere have been withdrawn for the time being. 
The Light Railway Commissioners declined to grant the order 
applied for in respect of Kingston and Sarbiton. 


CONTRACTS FOR ELECTRICAL SUPPLIES - 


CONTRACTS OPEN 


Salford. —Tenders for the electric lighting of the town hall, 
Pendleton, will be called for shortly. 

Kendal.—The Corporation invite tenders for the supply and 
erection of various plant. Tenders by Dec. 1. Details in our 
advertisement columns. 

Bristol.—The Electrical Committee invite tenders for electric 
travelling crane and condensing plant. Tenders by Nov. 22. 
Details in our advertisement columns, 

Farnworth —Tbe Urban District Council invite tenders for the 
wiring of premises on a deferred payment system. Tenders by 
Nov. 12. Details in our advertisement columns. 

Newoastle-upon-Tyno. —The New Tramways Committee invite 
tenders for arc lamp cables, telephone and pilot wires. Tenders 
by Nov. 21. Details in our advertisement columns. 

Newoastle-upon-Tyno. —The New Tramways Committee of the 
Corporation invite tenders for arc lamps and es. "Tenders 
by 21st inst. Details in our advertisement columnas. 

Belfast.—The Gas and Electric Committee invite tenders for 
switchboard extensions. Specifications, etc., may be obtained on 
application to Mr. Victor A. H. McCowen, city electrical engineer. 

enders by Nov. 23. 

Nottingham.— Tenders are invited for the installation of an 
electric lighting plant at the new workhouse. Specifications may 
be obtained from Mr. G. Muncaster Howard, clerk, Poor-Law 
Offices, Nottingham. | 

West Bromwich. —The Corporation invite tenders for the supply 
of wiring materials, motors, and labour in wiring for lighting and 
power installations. Tenders by Nov. 17. De in our 
advertisement columns. 

Welverhampton.—The Tramways Committee invite tenders for 
erection of car depót, paint and repair shope, obc., at Cleveland. 
road, Plans, etc,, may be seen at the office of Mr. J. W. Bradley, 


plans seen ab the Green 


‘accepted the tender of the Alliance Electrical Company, 
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CE, MLM. E., borough engineer, Wolverhampton. Tenders by 
ov.19. | ; ; i 

Cardifi.—The Corporation invite tenders for the following: 
(Section 4) 75-kw. motor.generator and Tudor 5 bat 3 
(b) lead-oovered cables; (6) 20- ton travelling crane. odes Di 
Nov. 98, Details in our advertisement columns. : 


Watford.—The Urban District Council invite tenders for 
materials for and the construction of a boiler setting at their 
electric lighting station. Specifi be seen ab the 


ification, etc., ma 
offices of Mr. D. Waterhouse, 14, High-street, Watford. Tenders 


by Nov. 15. 


Greenwich. — The Guardians invite tenders for pro 


lighting installation ab the new workhouse, Grove Park, S. E., now 


fication, etc., may be obtained and 
ch offices of the architect, Mr. Thomas 
Dinwiddy, F. R. I. B. A. Tenders by Nov. 22. 


Walker (Northumberland). —The Urban District Council invite 


in course of erection. S 


tenders for the erection, complete, exclusive of buildings, of a two- 


unit dust destructor of the Meldrum type, ete. 5 can 
be obtained from the engineers, Messrs. Hande and Dykes, 1, 
Victoria street, Westminster, London, 8.W. Tenders by Nov. 13. 


London (City).—The Streets Committee of the Corporation 
invite tenders for the hiring of a mechanically-driven dust-cart for 
collecting and removing the dust, trade refuse, and street sweep- 
ings from the UT to.the Corporation’s dep ab Lett’s Wharf, 
Commercial-road, Lambeth, S. E. Tenders by Nov. 10. Details 
in our advertisement columns. 

Shoreditch.—The Vestry invite tenders for the supply of various 
pe for the new generating station at Whiston- street, including 

irecb-connected direct-current generators of an output of about 
800 kw. each set. Specifications, etc., may be obtained ab the 
office of the Vestry’s electrical engineer, Mr. C. Newton Russell, 
tastes Light Station, Coronet-street, Hoxton, N. Tenders by 

ov. 20. 

Stockport.—The Tramways Committee invite tenders for the 
overhead equipment and supply of rail bonds for six sections of 
their electric tramways, having a total length of about 2 miles 
3 furlongs 5 chains double line, and 2 miles 2 furlongs single line. 
Specifications, etc., may be obtained from Mr. A. J. H. x 
electrical engineer, or Mr. John Atkinson, A. M. L. C. E., borough 
eurveyor, Central-buildings, Stockport. Tenders by Nov. 24. 


Stockport. —CThe Tramways Committee invite tenders for the 
laying of the permanent way of their electric tramways, including 
conorete foundation, but exclud bonding and peving, in six 
eeotions. paving a total length of about 2 miles 8 furlongs 5 chains 
double line, and 2 miles 2 furlonge siogle line. Plans, etc., may 
be obtained on application to Mr. John Atkinson, A. M. I. O. E., 
gh surveyor, Central buildings, Stockport. Tenders by 

Ov. e : 

Norway.—The Secretary for Foreign Affairs has received a 
dispatch from her Majesty’s Consul.General at Christiania stating 
that tenders are invited by the Stavanger Corporation for the 
establishment of electrical communication or transmission of 
power from the Altesrig Waterfalls to Stavanger, a distance of 
about 39 kilometres, in accordance with the plans of a civil 
engineer named Schoien. Tenders must be received by Jan. 2, 
1901. Further information may be obtained on application to 
Mr. E. Berenteen, British Vice-Consul, Stavanger. ' 


London, 8.W.—The London County Council invite tenders for 
the supply, within 10 weeks of the order being given, of about 150 
arc lampe, required in connection with the electric light installa- 
tion for the Viotoria-embankment and Westminster Bridge. 
e 80 of the lamps will be for current of 10 to 12 
amperes, and 70 for current of 5 to 6 amperes. The lampe will be 
run in both cases 10 in series, and the supply will be from one or 
more dynamos, the pressure available being from 460 to 480 volte, 
Each person tendering will be required to submit a drawing of the 
kind of lamp which he proposes to supply, showing details of con- 
ebruction, and the materials to be used. Specifications, eto., may 
be obtained at the Engineet's Department, County Hall, Spring - 
gardens, S. W., upon payment of £1. Tenders by Nov. 13. 


RESULTS OF TENDERS: 


Limerick. The tender of Mr. Bourke, Carr-street, has been 
accepted for erecting at the gasworks a generating station for 
electric lighting, at £2,080, 

Middleton (Lases.).— The Cor 
tender of Messrs. Partington and 
the erection of electricity buildings. 

Londen County Council.—The Council have accepted the 
tender of Messrs. Barlow Bros. and Co., ab £260, for the wiring 
and fittings required at the fire station in course of erection ab 
Sbepherd's Bush. | | | 

Whitby. —The Urban District Council have accepted the tender 
of the Callender's Cable and Construction Company, Limited, for 
the supply, delivery, and fixing of conduite, cables, boxes, lamps, 
and posts, ab £5,327. 58. 8d. | 

Sheffield. —The tender of the Electrical Construction Company, 
Limited, of Wolverhampton, for the two new two-phase alternators 
and engines for the sum of £13,840, and for the alteration of the 
existing single-phase plant at schedale prices, has been accepted. 

London, 8 E —The Strand District Board of Works have 


London, at £540, for the construction, delivery, and f of an 
engine and d o, switchboard, etc., for their destructor works, 
Shot Tower Wharf, Commercial-road, Lambeth, 


ration have accepted the 
ns, Middleton, at £5,950, for 
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Boetie.—The following contracts have been entered into by the 
Corporation for electric traction purposes in Koowsley.road : 
R. W. Blackwell and Co., £1,100; Callender’s Cable and Con- 
atruction Company, £210; Leede Steelworke, together with cos» 
incurred by the Corporation in laying rails, £2,924. 


W — The Electric Lighting Committee have accepted 
the following tenders: Venner and Co., 200 meters to be delivered 
within 12 months from acceptance of tender, according to schedule 

tices ; the Reason Manufacturing Company. Limited, 200 demand 

ndicators ; the Warrington and Dietrict Electric Light and Power 
Company, -Limited, installation of electric light mains and fittings 
ab the generating station and central sanitary depdt, at £354. 2a. 


Salferd.—The following tenders have been accepted: Cables - 
Section 1) Western Electric Company, (2) British Insulated Wire 

mpany, (3) Western Electric Co: pany. (4) St. Helens Cable 
Company, (4, part) W. T. Glover and Co., (5) Sv. Helens Cable 
Company, (6) W. T. Glover and Co. ; rubber solution and strip, 
Baxendale and Co.; black tape and binding wire, St. Helens Cablo 
Compeny ; fine solder, jointers’ metal, etc., British Insulated Wire 
Company; cast-iron boxes and brass fistinge, ‘Lancaster and Tonge; 
wroaght-iron pipes and bends, Clydeside Tube Company. 


Cardiff. —The following tender: have been received by the 
Tramways Department of the Oorporation : 


Section No, 1.—Eogines (the guaranteed efficiency per cent. is 
given in parentheses). 


Ashton-Frost (91)............ 2 RN ...210,324 0 0 
R. W. Blackwell (92 without pumps) ——Á— 18205 6 0 
Cole, Marchant, and Morley (90) ............—.....—.... 12,408 0 0 
V. Ocates E EE ( 12,4400 0 0 
Caledon Shipbuilding Company (88)............. ee... 16,187 0 0 
Datilh-Smith and Co. (90) .......... 3 TR . 1290) 0 0 
Forranti e ee 15 191 5 0 
Galloway and Co. (89) —Ó MN eseme 12,754 0 0 
Hick, Hargreaves, aud Oo. (90) e .. 16,178 0 0 
Metcalf and Co. (90)........ ................ e. pU wee 11,205 0 0 
Musgrave and Co. (91) (accepted) . 14,508 0 0 
Nell and Oo. (91 co rmn n 20,984 0 0 
Pollitt and Wigzell (90) . . 15,806 0 0 
Stewart and Co. (88) 2. EE 14,786 0 0 
British Schuckert Company (95) ................. 4 . 12,018 0 0 
Thomson-Houston Company (92) ........... ............- ~ 13,303 10 0 
Yates and Thom (92))))) . e oossoo 12,670 0 0 
Robey and Co. (90) 2 o 13,682 0 0 
Section No. 2.— Generators. 
Anchor Electric Company (983) . . 6 400 0 0 
Ashton-Frost (95:5) ... ... Sock deste vh ST coo veau rd — 6799 0 0 
Bergt heil and Young (9a) .ꝙ . . 7,815 10 0 
Brush E ectrical rial: Oompany (94) ........ .4. 828 00 
Crompton and Oo. (9e? 7 UIUe eene 9.015 0 0 
Dick, Kerr aud C». (94) e - 7,600 0 0 
Datilh⸗Smith (94). e e b 6860 68:0 0 0 
Electric Construction Company (98) E 8,810 0 0 
E e ————— 9914 0 O 
Lancashire Dynamo Compania . 7,663 0 0 
Mather ani Platt (988300) 2 . 8715 0 0 
British Schuckert Company (93 e 7242 0 0 
Siemens Bros. (9 1777 ẽedeÄ 10,218 0 0 
F. Suter and Oo. (93) ................... e oes . 6,378 12 0 
Sunderland Forge (90)................. ee — 458 0 
Thomson Houston Company (988) . 2 . 8,568 16 0 
Thames Ironworks (93:5)................ mee ceresvesvevcoe n 8874 0 O 
Witting Bros. (91) 1 s ire eue 8 6,500 0 0 
Westir ghouse Company (93) (accepted) .................. 7,467 10 0 
Brace Peebles and Co. (900) . 7,692710 0 


Section No. 3.—Boilers, eto, 
V. Coates—boilers, 23,700; Vicare stok.re, £730; Bennis stokers, 
£2650; conveyor, £170; elevator, 8160; bunkers, £800; 
economisers, £530; supexheaters, £430; water-tank, £500; 
pumps, £390. 
Evans—boilers, £2,900; Vicars stokers, £757; Bennis stokers, 


£625; conveyor, 8180; elevator, £150; bunkers, £800; 
economisers, Z510; superheaters, £585; water-tapk, £525; 
umps, £350. 


loways—boilers, £23,040 ; Vicars stokers, £720; Bennis stokers, 
£628 ; conveyor, V. £168, B. £288; elevator, V. £138; bunkers, 
V. £966, B. £804 ; economisers, £530 ; euperheaters, £620 ; water- 
tank, £560 ; pumps, £370. 

Meldrum—boilers, own make; Bennis stokers, £705. 

Musgrave—boilers, £2,952 (accepted) ; Vicars stokers, £685 ; Bennis 
stokers, £595; conveyor, 
V. £131. 103; bunkers, V. £917, B. £762; economisers, £512 
(accepted); superheaters, £558 (accepted); water-tanx, £698 
(accepted) ; pumps, £395 (accepted). 

Tinkers—boilers, £2,940; Vicars stokers, £725; elevator, $128; 

- bunkers, £966 ; economisers, 8550; superheaters, S590; water- 
tank, £720 ; pumps, £380 

Yates and Thom—boilers, £2,877; Vicars stokers, £7535; Dennis 
stokers, £605; conveyor, V. £305, B. £288; bunkers, V. £958, 
B. £800; economiss, £550; superheaters, £666; water-tank, 


£581; pumps, £378. 


Danks and Co.— boilers, £28,767. 10s.; Bennis stokers, £623. 145; 
1s.; economisers, £530; 


conveyor, B. £286; bunkers, B. £798. 
superbeaters, £450 ; water-tank, £495; pumps, £371. 

Vicars (direct)—stokers, £684. 19s. (accepted) ; conveyor, £159. 10s. 
(accepted) ; elevator, £131 (accepted) ; bunkers, £917 (accepted). 
Moserse, Tinkers's tender felepsd £266 if Bennis stokers ape used. 


. £159. 103, B. £280; elevator.. 
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Perth.—The Commissioners have received the following tenders 
for supply of electric cut outs: Hands, Limited, 21, Garlick-hill, 
Cannon-etreet, London, E. C., cut-outs, two-wire, 0 to 10 amperes 
carrying capacity, 8s. each, 10 to 25 amperes 11s., 25 to 50 amperes 
12a. 61., 50 to 75 amperes 15s., 75 to 100 amperes 18s. (accepted). 

London Ceunty Council. —The Council have received tbe 
following tenders with regard to the wiring and fittings required 
io connection with the electric lighting of the fire station in 
couree of erection at Redcrocs-street, City: 


Barlow Bros. and Co. (accepted) )))) ... E270 0 0 
Electric Lighting Corporation, Limited  .................. 305 0 0 
G. E. Taylor aad Co ecce eene 320 0 0 
F. A. Glover and Cod so nennen . 321 0 0 
Tamplin and Makoveki, Limited ....................... . 375 0 0 
E. S. B. Harrison and Co... ...... ECC 440 1 0 
DDr 
BUSINESS NOTES. 
TRACTION. 
Buxtos. The rent for metera has been reduced to 2e. Gd. per 


quarter. 

Perth —The tramway company have refused the offer of the 
Town Council to purchase the tramways. 

Lenden County Council —The Fire Brigades Committee are 
considering the advisability of employing motors instead of 
horees. 

Warriagton.—Application is to be made to the Board of Trade 
by the Town Council for permiseion to construct certain tramways 
in the town. 

Bolten.—The electric tramways, which are worked by the Cor- 
poration, have made a profit of £12,151. 11s. 64. upon the last six 


months’ wo: king. 


Erdingtes.—A committee is to be appointed with the power to 


obtain expert advice and to consider and report upon the beat 


system of tramways bo be constructed, and the roads along which 
they should be laid. 

Felkestene.—.At a public meeting on Friday the subject of the 
proposed tramways (details of which appeared in our last issue) 
was discussed, and a resolution passed in favour of the scheme. 
A poll was demanded. i 

Audenshaw.—Notice is to be served upon the Manchester 
Carri and Tramways Company for the purchase, under the 
Subur Tramwaye Acb, 1879, of so much of their undertaking, 
including material and plant, as goes through the township of 
Audenshaw. 

Huyton.—At the last meeting of the District Council the 

roposed branch of the South Lancashire tramways through 

by and Huyton wss again discussed, and it was decided that 
the scheme be 3 until the line along the Liverpool - road had 
been constructed, 


Brighten —At the cleariog-up meeting of the Town Council 
lasb week a mo‘ion to amalgamate the Electric Lighting and 
Tramways Committees was moved, but was withdrawn on the 
balance of opinion appearing to favour the keeping of the two 
committeee separate. . 

Cheap Tramoars.—When the Sheffield Tramways Committee 

sold eix of their old vehicles last week, one in fairly good condition 
fetched 25s, another £2. The best realised only £4. 2e. 6d., 
although it had cost originally aboub £100. Taeee prices were 
exclusive of under-carriage and wheels. 
Birstall —A lotter from the British Electric Traction Company 
suggesting that the District Council should purchase the portion 
of the Dawsbury, Batley, and Birstall tramway within its dietrict, 
and lease the same to the traction company for 28 yeara, will come 
before the next meeting of the D.stricd Council. 


Glasgow.—The Tramways Committee of the Corporation have 
agreed that additional borrowing powers should be obtained for 
£1,250,000 to cover the cost of construc and equipping the 
authorized and proposed tramway lines, and also of completing 
the conversion of the existing lines, inoludiog cars, power 
stations, etc. 


Paisley.—Polling took place on Saturday on the question 
whether the Corporation should promote a Tramways Bill or 
support private eoterprise io carrying out a tramways under- 
taking for the town and district. The result was announced as 
follows: private enterprise, 3616; Corporation Bill, 2,022— 
majority, 1 594. 

Aberdeen.—The Tramways Committee of the Town Council 
have decided to allow a section of line to be laid down on the 
surface contact system ss an experiment. The leogth of the 
experimental track will be about 600 yards, and Mesars. M Elroy 
and Grunow, if the lioe is successful are to sell ib to the Town 
Council for £1,400. . 

Wrexzham.-— Mr. Trentham bas been in communication with 
th» National Electric Traction Company, Limited, 66, Victoria- 
street, London, as promoters of the tramways, and he is of 
opinion that a traction feeder, ab the cost of the tramway com- 

ny, would have to be laid to Ruabon-road by way of Madeira - 

ill and Poplar-road. 

Lytham. —Negotiations are proceeding between the Blackpool 
Corporation and the Blackpool, Lytham, and St. Annes Tramway 
Company for the purchase of the latter's undertaking, and it is 
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stated that there is nob a very great difference between the respec- 


to be carried oub comprises 16 miles of route, of which 11 miles 


tive amount the Council is prepared to give and the company to | have already been completed and are about to pub into operation 


accept for the concern, 

Wolverhampton.—At a special meeting of the Town Council 
last week a report from the Tramways Committee containing 
recommendations as to vhe lines of route which should be first 
taken in hand for construction for the future working of the tram- 
ways on the electric traction system in place of the present horse 

n, was adopted. 

Burten.—The sub-committee of the Town Council appointed 
to deal with the proposed tramways for Burton have adopted the 
reports of the borough surveyor and Mr. J. E. Waller. The 
scheme includes the laying of tramways in six different directions 
in the town. As to the motive power to bo used the committee 
leave the Town Council to decide. 

Tarton.—The Bolton Corporation p amay Committee nob 
being prepared to make any offer with rege to any tramwa 
pope to be constructed in Turton, the clerk is consulting Mr. 

the Urban District Council’s parliamentary agent, as to the 
proposals of the South Lancashire Tramways Company with regard 
to tramways and light railways in Turton. 

King's Norton.—The Urban District Council have proposed to 
promote a Bill in Parliament or apply for a provisional order to 
authorise the Council to construct and werk and to lease or sell 
certain tramways and light railways along the Bristol-road, Per- 
shore-road, and other roads, and for orate Sese] powers in 
relation to tramways within the district of the Council. | 

Kent. —The authorities of the districte from Plumstead to Dart- 


ford have agreed to ask for powers for an electric tramway. The 


proposed line will run from the existing metropolitan system at 
Plumstead through East Wickham, Welling, Bexley Heath, Cray- 
ford, and Dartford. Both the Dartford and Bexley urban 
authorities have the electric supply in their own hands. 
Falham.—aAt the final meeting of the members constituting the 
Vestry, a communication was received from the London County 


Council notifying their intention to introduce a Bill in the next 


session ef Parliament for powers. to construct tramways along the 
King’s-road, Fulham, to and over Putney Bridge. The Vestry 
sanctioned the affixing of the usual notices to the lamp - posts. 


Hull.—Lieutenant Colonel Von Donop, R.E., has made an 


inspection of the Spring-bank route of the Hull Corporation's 


system of tramways. The city engineer (Mr. White) has been 

instructed to lay the rails for electric cars along the Hedon-road, 

and to repave the road with wood as far as tbe sanatorium. The 

pn ab the station is to be increased by additional engine, 
ilers, and dynamo. 

Bristol.—A number of new electric lines are shortly to be placed 
at the eervice of the public in Bristol. Many lines have recently 
been converted from horse to electric traction, and some are of 
entirely new construction. Some 250 new cars have been built for 
this service, and the care are to run from about 5 a.m. to 12 mid- 
night. Id is proposed to use the tram horses for omnibuses which 
are to run to and from the various electric tramways. 

Lianelly.—The Light Railway Commissioners last week held an 


enquiry into the scheme formulated by the Llanelly and District 


Electric Lighting and Traction rompen which was approved of 
by the Borough Council and all other local public bodies. 
Chairman, ab the close of the enquiry, remarked that the scheme 
appeared to be an excellent one, and that the Commissioners 


would have great pleasure in recommending it to the Board of 


Trade. 


Reading.—Notice to purchase has been served on the tramways 


company, and has been acknowledged by them. The Corporation 
have made a formal offer of £10 105, and have informed the com. 


pany that in the event of the offer not being accepted witbin a 


month from the date of making the same, the offer will be 


regarded as declined, and an application will theréupon be made 


by the Corporation to the Board of Trade to appoint a referee 
pureuant to Section 43 of the Tramways Act, 1870, 

West Bromwich. — At Wednesday's meeting of the Town 
Council the General Parposes Committee reported that they had 
now arranged terms by which the tramways when acquired should 
be leased te the South Staffordshire Company for a term of 21 
years (to be extended to 30 years if the authority of Parliament be 
obtained) upon satisfactory terms under which the Corporation 
would reconstruct the tramways and equip them electrically with 
overhead traction, the company taking from the Corporation the 
supply of electrical energy required. 

Birmin .—The accounts of the tramway department for the 
half year ending Sept. 26 show a surplus between income and 
expenditure of £12,151. 48. 6d. The expenditure includes a sum 
of £8,385. 6a. 61. for interest and sinking fund, and £3,610. 43. 9d. 
for repairs of all kinds. Thus in the general statement the income 
is £35,762, and the expenditure £23,610. The details of the 
working expenses are for management £807, for traffic £10,988. 
and for rent, rates, and taxes £1,077. The repairs and main- 
tenance expenses include: rolling stock £2 567, electrical equip- 
ment £230, permanent way £813, and miscellaneous expenses 
£143 —makinog a total for works expenses of £17 225. 

New Iesue.—The London United Tramways Company, Limited, 
are issuing £550,000 4 per cent. firsb mortgage debenture stock, 
of which £34 125 is reeerved for allotment to the holders of existing 
terminable debentures, and the remaining £315,875 is offered for 
public subacription at par. The company was incorporated in 
1894 with a capital of £600,000, £350 of which has been called up, 
and they bave powers for the construction of electric tramways in 
the western districts of London. The first portion of the scheme 


The Thornbury to the Leeds city boundary at Svanningley. 


- traffic on the firs) named day not being 
E 
‘present, a distance run of 762 miles 


electrically ; the remaining five miles are in course of construction. 


Manochester.—A special meeting of the City Council will be 
held on Dec. 5 to consider and decide whether the Council shall 
exercise its right, under the powers conferred by Section 43 of the 
Tramways Act, 1870, to require the Manchester Carriage and: 
Tramways Company to sell to the Corporation so much of the 
undertaking authorised by Part II. of the Manchester Carriage 
and Tramways Company Act, 1880, as the Lord Mayor, aldermen 
and citizens of the city of Manchester are under the said 43rd 
section entitled to purchase; and to consider an agreement to 
be produced at the meeting made under the provisions of the Man- 
chester Corporation Tramways Act, 1900, fixing a date for the 
accruer of the right of purchase, also to adopt, if so decided, a 
resolution by which the sale will be required after the approval of 
the Board of Trade has been obtained. 

William Griffiths and Co., Limited.—This Company has been 
formed, with a capital of £200,000, to acquire and carry on the 
well-known business of William Griffiths, stone and granite 
merchant, contractor for paving works in stone, , and 
asphalte, tramway construction, municipal works, and other 
works of a similar nature, carried on at Hamilton House, Bishopa- 
gate-streeb (London), Hoxton, Islington, Bethnal Green, and 
elsewhere, and the business of William Stranger, quarry owner, 
Guernsey, which has been worked in connection therewith. The 
business of William Griffiths has been established for upwards of 
70 years, and amongst its more important customers are H. M. 
Government, the Corporation of the City of London and other 
corporations, the London County Council and other county 
councils, and municipal authorities, also railway, gas, water, 
tramway, electric lighting, and other public companies. 

Normanton. —Some time ago the Urban District Council decided 
to oppose the application of the North British and Northern 
Counties Electric Supply Companies for a provisional order to 
supply the town with electric light by making application for an 
order themselves. Since then the Council moet a deputation from 
the United Kingdom Tramway, Light Railway, and Electrical 


Syndicate, Limited, of Westminster, who have a scheme in 
hand for connecting Normauton, Castleford, Pontefract, and 
 Knottingley with electric tramways and electric light, aud the 


proposed area will include Altofts, Whitwood, Fryston, Feather- 
stone, Sharlston, Streethouse, Snydale, and Warmfield. Ib is. 
intended to form a sub-company, to be named the West Riding 
Company, and the offices will be at Leeds. The maximum rate for 
the tramways will be ld. per mile for ordinary ngers and 4d, 

r mile for workmen s cars, and the maximum price for lighting 
is to be 4d. for ‘public and 6d. for private use per unit. The 
syndicate will also undertake the conveyance of goods by night. 

be Council favour this scheme on condition that Altofte was 
connected insbead of Featherstone, and on the consent of the other 
authorities being obtained, the work will be proceeded with on 
license pending the granting of the provisional order. l 

Bradford. —Lieut..Colonel Von Dunop last week inspected the 
two new tram routes belonging to the Corporation, which are now 
ready for operation. The first of these, known as the Whetley 
Hill tramway, extends from God win-street, in Westgate, to Dack- 
wortb-lane. and is 1 mile 922 yards long. The other line 0 from 

n the 
new Whetley Hill section during Friday, Saturday, and Sanday, 
un until balf an hour. 
at dispoeal on the route at 
produced receipte of £80. 
The returns of the working of the. 


after noon, and with five cars 


ls. 4d., or 25 21d. per mile. 


other Bradford electric tramways for the week ended Nov. 4 show 
‘that on the Bolton erection 3,099 miles have been run, and that the 


receipte amount to £136. 168. Id., which is equal to 10 59d. per 
car mile, The workmen’s cheques issued numbered 1,490, and 


1 498 were returned. The totai receipts since April 1 amount to 


£4,716 7s. 5d., or 11:38d. per car mile. On the Horton section 
during the past week 6,309 miles were run, and the receipts were 
£285. 6s. 5d., equal to 10°85d. per car mile. The workmen's 
checks issued numbered 1,764, and 1,798 were returned. The 


total receipts since April 1 amount to £10,205 63. 6d., or 12 08d. 


per car mile, Oa the Lidget Green section 2,720 miles were run. 
during the past week, and the receipts were £128. 14e, 4d., equal 
to 11:35d. per car mile. The total receipts up to date have been. 
£1,266. 17s. 8d., equal to 11 65d. per car mile. 

Sheffield. —The Heeley route has been opened for traffic. The 
minutes to be presen at the Council meeting te-day include 
those of a joint meeting of the Finance and Consultation Sub- 


‘Committee of the Improvement Committee, the Audib Sub-Com- 


mibtee of the Highway Committee, and a sub-committee of the 
Tramways Committee, which has been held to consider the cost 
of street widenings and works necessitated through tramwa 
construction. The Joinb Sub Committee recommend that 
following principles of adjustment be adopted between the 
Tramways aod Improvement Committees as to purchases of 
properties for tramway conetruction and ee abd acean 
(1) In. case of street widening entirely and solely for tramway 
construction, which otherwiee would not be done, the Tramways’ 
Committee to bear a proportionate share of the cost; the 
amount to be adjusted by the two committees, (2) In 
case of street widening where it is partly required for street 
improvement and partly for tramway construction. the Tram- 
ways Committee to bear a proportionate share of the cost; the 
amount to be adjasted between the two committees. (3) In case 
of streeb widening where it is entirely and solely for street 
improvement, irrespective of any contemplated tramway oon 
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staff at the power station ; aleo that the general manager and the 


ania Ji route (via Nu 
Western Bank to Crookes (via 


wood - road; Sh oor to Hillfoot Bridge via Penistone- road; 
Intake route extension (cemetery to Intake). The sub-committee 
recommend that the following routes be put in hand as soon as the 
work already agreed to be done is completed : Page Hall-road and 
Upwell-street; Newhall.rosd ; Raustlings-road, Hunter's Bar to 
Nether Green; Carlisle-street to Grimesthorpe; junction of 
Glossop-road and Houu:field.road along Clarkehouse-road and 
Brocoo-bank to conneeb with Ecoleeall- road; Ecclesall-road, 
Hunter's Bar to Eeolesall Church; Ce -road to Ecclesall 
Church via Cemetery-road and Psalter lane. That the route from 
Nether Edge terminus along Sheldon.road, to connect with 
Abbeydale-road, be commenced as soon as the road is properly 
constructed. That the portion of the road from the bottom of 
Crookes-road to Broomhill (bottom of Manchester-road) be elec- 
trically equipped, so as do commence running cars to Broomhill as 
soon as the route is ready for running. 


LIGHTING AND GENERAL, 


Gibraltar.— Wireless telegraph stations are to be established 
here and at Malta. 

Husten. Low- tension mains will be laid in Brunswick-road 
and also in a portion of Coombe-road. 

Heeles.—A new feeder cable is to be obtained ab an estimated 
cost of £515 to cope with the present demand. 

Meddesden —The Council have decided to hold a special meeting 
on Nov. 14 to discuss the subject of electric lighting. 

 Nrstall. —The District Council have decided to apply for an 

order authorising them to supply electric light and power within 
their district. 


Kidderminster and District Mieotrio Lighting and Traction 
Oe. —Tbhe transfer-books and register of members will be closed 
from 7th to 15th inst. inclusive, 

Chapel Royal —The Chapel Royal, St. James 's Palace, is to be 
lighted in fature by electricity. The work will probably be com: 
pleted within the next fortnight. 

Bridgwater.—On Friday Colonel A. J. Hepper held an enquiry 
into the application by the Town Council for powers to borrow 
£20,000 for purposes of electric lighting. 

Welliagbereugh.—The refuse destructor is now approaching 
completion. The Council have decided to apply for an order 
enabling them to carry out their electric lighting scheme. 

Theft ef Wire.— Arthur Green, a labourer se piore by the City 
Electric Lighting Company, was charged wi eft of electric 
eables at Southwark Police Court, and remanded for a week. 

Felkestone.—The sub-committee have prepared a report of their 

roceedings in connection with the application of National 
Telephone Company for permission to put their lines underground, 

Sale ef Plant.—The Corporation of Wesb Ham and Messrs. 
Mather and Platt are advertising »ales of gas-engines and of 
dynamos respectively, details of which appear in anether column. 

. Belfast.—The license which the Postmaster-General is pre 
to grant to the Corporation for the establishment of a municipal 
system of telephones in the telephone area of Belfast extends into 
wn. - 


“The London Techuicrl Education Gazette.” — The last 
number (September and Ostober) contains a detailed list of 
ovens classes that are conducted ia London during the session 

London Gazette.—Notices of intention to apply for orders have 
appeared in the Gazette as follows: Electric lighting —F'rieru 
Barneb Urban District Council and Cannock Urban District 
Council. 

Holyhead.—The experts who examined the force of water run- 
ning through Pont nwan with a view of setting plant to 
gente electricity have guaranteed sufficient power to generate 

0. p. 5 

Guildford. —A tracing of the route of the supplementary mains 
. proposed to be laid by the Electricity Supply Company in the 
eastern portion of the town has been relerred to the Paving 
Committee. | 

Otley.—The Urban District Council have instructed Mr. G. 
Wilkinson, electrical engineer, of oe ns ein to oond uod an 
aay and submit a scheme for the lighting of the town by 


Columbia Motorcar Co, Limited.—This Company has been 
with a capital of £1,000 in £1 shares, the object 


jag manufacture, sell, let on hire, and deal in electric 
motors, etc. 


Finance Committee recommending the ado 


Sitoekton.—At a meeting of the Town Council on Nov. 6 it was 
reported that by the end of the month the electric lighting works 
would be completed so far as to enable the light to be turned on in 
the streets, 

Partnership.—Mr. Haydn T. Harrison, M.LE.E., has taken 
into nership Mr. F. S. Pülean. The name of the new firm is 
Haydn Harrison and Co., having offices at 11, Victoria-street, 
Westminster, S. W. 

Electrieal Trades Supply, Limited.—This Company has been 
registered with a capital of £5,000 in £1 shares, the object being 
to carry on at Birmingham or elsewhere the business of electric 
appliance manufacturers, etc. 

Automatic Telephones —The Victorian postal authorities are 
pero satisfied with the inoome earned by automatic telephones. 

uring the 12 months the six penoe- in the-slot instrumente have 
been in use they have earned £127. 6a. 3d. 


— The Urban District Council have decided to send 
a deputetion to the Northallerton electrical works, with a view of 
considering the advisability of the installation of a similar plant 
for electric lighting purposes at Pockington. 

Pickering. —The Urban District Council have passed a resolution 
assenting to an PPE erion to the Board of Trade by an electricity 
supply iig d or an order empowering them to esteblish works 
for supplying electricity in the urban district. 

Accident.—There is nothing like leather, for when a 60ft. 
telegraph pole fell ab Southampton recently while a wireman in 
the employ nent of the General Post Office was working on it, the 
man: who was strapped to the top of the pole, escaped without 

jary. | 

Wellisgten.—The District Council have resolved to apply to 
the Board of Trade for a ape ye order authorising thom to 
supply electricity for all public and d ridens purposes within the 


Council's district. Mr. T. L. Miller, of Liverpool, consulting 
engineer to the Council, 

Leadon Electric Warehouse Ce.—This Company has been 
registered with a capital of £1,000 in £10 ehares, the object being 


bo carry on the business of electrical engineers, electricians, sup- 
pliers of electricity, manufacturers of and dealers in electrical 
machinery, plant, apparatus, eto. 


Walten.— The Urban District Council do not approve the 
a apr of Edmundeon’s Electricity Corporation for a 
onal order, and have referred it to a committee of the w 
Council to consider whether they should not themselves take the 
necessary steps to apply for au order. 


Yorkshire Riectric Pewer Syndicate, Limited.—This Com- 
pany has been registered with a capital of £10,000 in £10 shares, 
the object being to carry on ia the West Riding of Yorkshire, 
south of the River Wharfe, or elsewhere, the business of an electric 
power supply company in all its branches. 


Portsmouth. —The Town Council have adopted a report of the 
on of the smaller 
echeme for the establishment uf a municipal telephone exchange 
mentioned in Mr. Bennett's report, and the appointment of Mr. 
t as consulting engineer at a fee of 5 per cent. on the 
outlay. 

King's Norton.—The Urban District Council have passed a 
resolution in the following form: That the Council do take into 
consideration the deeirability of proceediog with the powers to 
establish electric fighting undertaking under the powers of the 

visional order obtained in 1808, and that instructions be given 
or the 1 of the plans; and, further, that the clerk 
iaform the Board of Trade of the action taken, and do apply t 
them to allow a further period before consid: ring the question of 
revoking the order.” , 

Camera Clab.—Ab the meeting on Thursday nighb last week 
Mr. James Cadett, lecturing on the latest in X rays, gave an 
account of his experiments with X ray tubes in regard do their 
behaviour to photographic plates or sensitised papers. He als, 
with the assistance of Mr. Cook, turned the current through ê 
number of tubes, demonstrating how the electric current refuse 
to penetrate the dark spot in the tube, gh eta to be the place 
where the highest vacuum exists, and follows the walls of the 
tube or the gaseous matter near them. This was most remarkable 
in the case of tubes with considerably elongated enda, forming 8 
spiral course of perhaps 20 times the distance bebween cat 
and anode. He also found, when applying the wire to the most 
distant ends of a tube of moderate vacuum and disconnecting the 
anti catbode that, contrary to the generally adopted theory, the 
current flowed twice as easily as before. An interesting debate 
ensued, and afterwards some pretty specimens of fluorescence 
were shown. l 

Appointments Vacant.—Applications are invited for ihe post 
of manager and engineer to the Portsmouth Corporation telephove 
exchange. —The iff Corporation have vacancies for a chief 
assistant engineer to the electrical tramway engineer, and an 
electrical mains superintendent.—Assistant engineers are al 
wanted ab Newcastle under-Lyme and at Boltogn.— The Elec 
tricity Department of Aberdeen require a junior station assis 
tant, salary commencing ab 30a. per week. Applications, stating 
age, ebc., to be sent by 14th inst. to Mr. J. Alex. Bell, city elec- 
trical engineer, Cotton-street, Aberdeen. — The Warrington Elc etrie 
Lighting Committee are about to advertise for an electrical engi- 
neer at a ealary of £250 annum. —À resident electrical engineer 
is also required at Bar ing Town, Essex. Particulars of thee 
vacancies and others relating to articled pupils, draughtamen, 
jointers, etc., will be found in our advertisement columns. 2 — 
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West Bromwich.—The Electric Lighting Committee have 
received 64 applications for the position of borough electrical 
engineer, and will recommend that Mr. J. H. Wray, of Blackpool, 
be appointed, ab a commencing salary of £250 per annum. The 
5 and laying down of the works and mains is now well 

an e 

West Hartlepool.—At0 the monthly meeting of the Town 
Council on Tuesday the Council accepted a recommendation of 
the Finance Committee that the services of an expert be engaged 
to report on the desirability and cost of installing a municipal 
telephone service in the town. Mr. J. G. Steel was appointed 
assistant electrical engineer. 


Skipton.— With regard to the proposed electric light supply for 
the town we learn that 281 circulars have been senb out by 
Council. Of these 90 replied assenting to the Council's proposal, 
95 refused, and 96 have not yet replied. No price has been fixed 
at present. Iv is stated that next week everything will be ready 
for the application for an order. 


Blairgowrie.—When a number of years ago the Ericht linen 
works were lighted by electricity, steam was the motive power. 
Water power has, however, now been adapted by means of the 
water-wheel ab the Muckle Mill.“ Messre. Lowdon, electricians, 
Dundee, superintended the operations, and the dynamo and shaft. 
ing were supplied by Mr. Abercrombie, engineer, Blairgowrie. 


Wolverhampton.—The annual report of the Lighting Com. 
mitte, which will be submitted to the Council to-day, states that 
the profits during the year had amounted to £402. 6s. lld. The 
demand for electricity continued to increase, and extra machinery 
was being put down. The units sold to private consumers during 
the 12 months to Sept. 29 last were 653 216, as against 331,203 in 
the previous year. 


Bristol.— A proposal to extend several mains has been accepted. 
The committee have decided to carry out Sir Benjamin Baker’s 
recommendation that the foundations of the new electric lighting 
station should be strengthened by buttresses instead of cross 
walle. In recommending this the engineer pointed oub that the 
buttresses would involve lees expenditure than walls, and would 
achieve the object in view. 


Elland. —Unless a move is made shortly toward the construction 
of an electric installation, the Council will be ia danger of losin 
the powers conferred upon them eome time ago by the granting o 
an electric lighting provisional order. The negotiations are at 
present in as to a proposed site, and until some definite 
arrangement has been made with Mr. Lipscomb, Lord Savile’s 
agent, little more can be done. 


Walmer.—The Electric Lighting Committee have been diecuss. 
ing a report of an electric lightióg installation at a cost of £60,000, 
which would show an annual profit of £2,000. It has been left te 
the committee to confer with in order to ascertain what ste 
that Council are going to take, the Walmer Council being of 
opinion that, to make ib a paying concern, ib could only be done 
jointly between the two places. 


Newpert.— The Electrical Committee of the Council have 
ee a report in favour of the free wiring of private residences 
in the borough. The present rate per unit for lighting purposes 
is from 5d. to 6d.; but where an outlay is made for wiring the 
premises the charge will be 6d. to 7d. per unit. The kind of 
fittings, doo, are prescribed, and should the householder require 
very elaborate or ornate fittings he will have to pay the difference. 


Beetle. —The Town Council have agreed that, pursuant to the 
sanction of the Local Government Board to the borrowing of 
£19,819 for the pur of electric lighting, the Finance Com- 
mittee be auth to take up on loan the following sums: for 
electric lighting purposes in Linacre lane and Hawthorne-roed, 
£1,662; for the same Lee qa in Stanley-road, £790; and for 
Det by - road, Rimrose- , Kuowsley-road, and Marsh - lane, 
£6 866. 


Sam Deards Glazing.—We learn that Sam Deard’s patent 
glazing system has been adopted for the Wantage Engineering 
Company, Limited, workehope, boiler and sanitary buildings, etc., 
at Wantage ; sleo at Tendring, near Colchester, for the workhouse 
boildings, for new warehouse roof ab Daweon-street, Dublin; aud 
also for the new electric light buildings at Chelmsford. The 
patentee’s works are at Harlow, Essex, and London offices, 34, Old 
Broad - street, E. C. 


Plumstead.- Aba special meeting of the Vestry on Friday a 
report was adopted from the Lighting Committee on the provision 
for electric lighting, which recommended that tenders be accepted, 
amounting to a total of £36,816 10s. 10d., for various works in 
connection therewith. Ib was also resolved thab detailed plans be 
furnished to the County Council as ony as ible, and that the 
Borough Council be requested to expedite the echeme for electric 
lighting and the dust destructor. 


Government Telephones.—At the Court of Common Council 
on Thursday a letter was read from the Postmaster-General 
relative to the excavátions in the City for the purpose of laying 
telegraph and telephone pipes, and stating that in the more 
important thoroughfares the work had been carried on day and 
night whenever practicable without infringement of the restrictions 
impo by the city engineer, and that the work would be continued 
to be pushed on as rapidly as possible. 

Glover's Sperts.—Glover’s Salford Works played Glover's. 
Trafford Park Wo:ke on Saturday, the parent works bein 
defeated by nine goals to nil. A combined works club was formed 
after the game with the special object of promoting matches (or, 


if possible, a football 1 e) am the electrical engineering 
works in Manchester and district, e hon. secretary, Mr. W. G. 
Tickle, will be glad to receive challenges or communication to this 
end. Address, Springfield Cable Works, Salford. 


Westinghouse Ce —We have received from the British Westing- 
house Electric and Manufacturing Company, Limited, a copy of 
their circular No. 1.084, which deals with the direct current 
engine-type generators ab 250 volts which are manufactured by 
the firm. The generators are more particularly constructed for 
supplying power to machine tools, cranes, pumpe, eto. As is 
usual in these circulars, the machines are described in detail, and 
illustrations aud diagrame are given, as are aleo tables giving the 
standard sizes and approximate dimensions of the generators. 


Strike.—The strike of tramway men ab Ashton-under.Lyne 
ended on Saturday. The men on strike returned to work pending 
the Board of Trade arbitration on the 9 7 in dispute. e free 
labour men who took the places of the strikers five weeks ago, 
when this dispute began, have been paid up and granted a bonus. 
The arbitrator, the company, and the men’s representative have 
= re that the arbitration shall tske place at the Ashton Town 

all on the 15th inst, On Saturday two men were charged with 
assaulting police officers, and were each fined £1 and coste or a 
month’s imprisonment. 

Airdrie.—The amended draft agreement between the Council 
and the Scottish House-to-House Electricity Company, Limited, 
as to electric lighting of the streets will come before the Town 
Council next month. The draft is divided as follows: (1) agree- 
ment as to the Tramway Acb obtained by the New General Trac. 
tion Company, Limited, in last seesion of Parliament; (2) condi- 
tional meub for the transfer of powers, duties, and liabilities 
of the d irdrie Burgh Electric Lighting Order, 1898; (3) agree- 
ment transferri posee duties, and liabilities of the Airdrie 
neben Electric Lig ting Order, 1898; and (4) agreement for public 

ting. | 

Cardiff.—Members of both the Cardiff Electric Lighting and 
Tramways Committees meb ab the town hall on Monday to con- 
sider a suggestion that the two committees should be amalgamated. 
After discussion, the question of amalgamation was dropped, and 
it was decided that, with a view of avoiding the building of 
another station, the two . of the electrical and tramways 
departments respectively should prepare seperate reporte as to 
how the existing station and the power stetion at Roath could be 
utilised for supplying additional current for lighting and traction 
purposes, the date upon which current would be available, and 
the price thereof. 

Amalgamation.—We are informed that an amalgamation has 
been effected between Messrs, the Maxim Electrical and Engineer- 
ing N e Company, Limited, 65, 66, and 67, Gracechurch · street, 
E. C., and Messrs. Edwards and Barnes, engineers, Westminster. 
The allied firms will trade under the style of the Maxim Elec- 
trical and Engineering. Export Company, Limited, 65, 66, and 67, 
Gracechurch-street, E. C. e entire staff of this business is still 
retained, and Mr. Howard T. Wright remains manager of the 
department taken over. This company are making a speciality of 
central electric light and power station steam accessories, including 
condensers and economising plante. 

Price-Lists —We have received from Messers. J. Gibbs and Son, 
of Duke-street, Liverpool, a copy of their latest price list dealing 
with their patenb air propelling and ventilating fans. Thedlameter 
of the blades of these fans varies from lin. up to 72in., and the 
price from £3 to £41. 10s. "Their electrical fans are fitted with 
an enc] motor, and in order to meet the demand for small 
apparatus for apiid cabins, offices, etc., the firm are now produc- 
ing a fan of small size at a reasonable cost, and e gris of being 
driven ab various speede. We have also received from Messre. 
Gibbs and Son a copy of a testimonial recently received from Mr. 
S. B. Cottrell, M. I. C. E., M. IL M E. from which we gather that 
the firm have been successful in reducing the temperature of the 
Liverpool Overhead Railway Company's generating station by 
nearly 15deg. F. by means of some of their fans. 

HulL—The council of the Hull Incorporated Chamber (f 
Commerce and Shipping held its monthly meeting on Monday. 
Referring to the decision of à commibtee of the City Corporation 
to apply to the Postmaster-General for a license to establish a 
municipal telephone system it was asked whether it would be 
substituted for the old system, or whether ib would be an addi- 
tional one. Iv would be a serious inconvenience to have two 
systems in operation. The Chairman understood that the two 
systems wouid be joined together, so that subscribers to the 

rporation system would have access to the National ome, If 
the two did not interwork no one would support the new one, 
The council expressed dissatisfaction with the rebate offered by 
the National Telephone Company with respect to the breakdown 
last February, and they therefore withheld the payment of the 
year’s account. 

South African Gontracts.—The British and South African Export 
Gazette contains the following information on South African con- 
tracts: '* A complete electric power installation for the Rezende 
gold mine, Rhodesia is in course of shipment. A small generating 

lant is to be 6 fcr the electric lighting service of East 
ndon, Cape Colóny. The instellation of an electric lighting 
service, at an estimated expenditure of from £3 000 to £8.000, 
under consideration by the Uitenhage Town Council, Cape Colony. 
The Cape Government propose to make additions to their tele- 
ph and telephone systems to the extent of £30,018. The details 
clude additional telegraph wire, £9,105; automatic fasb- 
8 £3,150; extensions of telephone systems, £15,263; 
itional switohboards for Cape Town and Port Elizabeth, 
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£2,000. The Durban Corporation are about to place an order for 
two additional engines for the electric lighting service. 


 Dudley.—The Mayor (Mr. E. Grainger) and the chairman of 
the Electric Lighting Committee on Monday initiated the lighting 
of the principal streets of the town. Mrs, Dann switched on the 
current The sum of £33,000 has been borrowed to carry out the 
scheme, and an additional £10,000 is to be obtained for free wiring 
houses and business premises for electrio lighting pur . In 
connection with private consumption the cost will be 6d. per unit 
(equivalent to 9d. 1,000ft. for gas) for two hours per day, aud 
]4d. per unit for the remaining 22, which is stated to be the lowesb 
price charged by any municipality in England. It is estimated 
that the electric lighting in Dudley will consume 270,000 unite a 
year. The newly-erected power station at Springsmire is not 
quite completed, bud current has been supplied. to the tramways 
to Cradley Heath and Sedgley during the last fortnight. 


Ielingten.—At the last meeting of the Vesbry, the treasurer 

ve some interesting figures relating to the cost of the electric 
ght undertaking. He said the rateble value of the electric light- 
ing property was at the present time £3,094, but ab the last quin- 
quennial valuation the amount was raised to £3 790. The amount 
of outstanding loans on the andertaking was £325,863. For the 
past six months ending June 30 there was a profit in the workin 
of the undertaking of £5,087. 14s. 10d. A sum of £1,523. 5s. 31. 
had to be set aside for redemption of debt, a sum of £4,158. 15s. 7d. 
for paying interest on loans, and a sum of £64. 8s. 103. had to be 
written off for bad debte. The profit on the undertaking was 
insafficient to meeb those chargee by £658. lis. 10d. The ratable 
value of the parish for the year ending Ssptember, 1894 was 
£1 717 414. Ab the present time the ratable value was £1 835,193. 
Mr. H. L. Mills, the electrician-on-mains, has resigned his position. 


Wrezham.—The extension to Ruthin-road has been confirmed 
by the Council. The cost, including cable for the two arc lampe, 
will be £172. The following epitome has been prepared by Mr. 
Trentham of the expenses undertaken or recommended by the 
Town Council up to the 16th inst.—viz. : Messrs, Davies Bros.’ 
contract, EI 122; boiler setting. £143. 13s. 9d.; new girders for 
water tanks. £44. 10s ; Mesers. Babcock and Wilcox, two water- 
tube boilere EI. 76 l. 163. 7d., water softener £250; Mr Lord, 
Lancashire b.iler. £825; Lancashire Dynamo Company, £7 286. 10s. ; 
Messers. Brook, Hirst, and Co., switchboard, £589; So Helens 
Dable Company, £4,499. 11s. 7d., nine extra arc lampe, Egerton- 
street extension.and Ruthin-road extension, £438. 10s. ; Chloride 
Battery Company, £991; Messrs. Carrick and Ritchie, £140 
and £16; Messrs. Meldrum, destructor, £1 630; and consumers’ 
connections and meters arranged for, £500—making a total of 
£20 240. lle, 11d. To this has to be sdded engineering fees and 
presamably tipping platform for destructor. 

Sheffield, —The Markets Committee of the Corporation, says 
the Shefield Daily Telegraph, might very well take a hint from 
Leeds as to the lighting of the markets by electricity. Mr. S. E 
Fedden, chief engineer and manager of the Sheffield electric light 
department, recently visited s and inspected the new installa. 
tion of arc lighting ab the covered market there. Eighty enclosed 
alternating arc lampe of the *' Reason” type bsve already been 
installed. and another 40 are on order for extension of the build- 
ings nob yeb completed. The Markete Committee have pub in a 
large number of lamps, and the light at night is almost equal to 
daylight. Ap tly the question of cost has nob so much been 
considered as the obtaining of a thoroughly good light, and thus 
facilitating the transaction of business. The charge to the com- 
mittee is per unit for lighting, but this figure will probably 
be redueed after a time. The results obteloed are eminently satis- 
factory, and there is no doubt that the cost incurred will in the 
near future be indirectly if not directly recouped. 


Presentatiens.—Mr. John Ferguson Bell, A.M.I.C.E., late 
engineer and manager of tbe gas and electricity works of the 
Stafford Corporation, was presented last week with a testimonial 
from many friends io the town on his leaving to take the mnage- 
ment of the Derby gasworks. The presen'ation was made in the 
Mayor's parlour ab the borough hall. Mr. C. H. Wright. (chairman 
of the Gas and Electricity Committee) presiding. The testimonial 
consisted of an illuminated addrees and a silver tea and coffee 
service and salver. The arpa sn upon the latter referred in 
moet eulogistic terms to Mr. Bell’s services to the Corporation 
during the last 17 years. The employés ab the gas and electric 
light works presented Mr. Bell with a very handsome eilver tray 
suitably insoribed.— The staff and employés of the electricit 
works of the Huddersfield Corporation have presented Mr. J. R. P. 
Lunn, the mains superintendent, who has left to take the position 
of borough electrical engineer at Darlington, with a timepiece and 
ornamental figures which had bcen subecribed for by the staff and 
employés. 
|: Wersenal.—Mr. G. Swift, of the Electric Construction Corpora- 
tion, Wolverhampton, has been appointed a shift engineer ab 
the Blackburn electricity works in the place of Mr. J. W. A. 
Binnes, who has been appointed assistant engineer ab the 
Aocrington Corporation electricity works.—Mr. Samuel Hartford, 
of Collier-street, Salford, Manchester, having resigned the eecre- 
taryship of Messrs. W. T. Glover and Co,, Limited, Salford and 
Trafford Park, Manchester, bas commenced business ab that 
address as agent for the following firms: the British Insulated 
Wire Company, Limited, Prescot; the Brockie Pell Arc Lamp, 
Limited ; Mr. Wm. Rickard, Derby ; and Meesrs. W. N. Branton 
and Son, Musselburgh, Sootland. —We are informed that Mr. C. 
McDermid has been appo 


working concessions for electrical power distribution. pro- 
spectus given particulars of Acte, and of provisional orders under 
the Electric Lighting Acts, promoted or secured by the company, 
or by associated com 
controls all the shares; also of electric tramways promoted so far 


selves for its distribution throughoub the town. 
arrangement is possible or not remains to be seen.” The Midland 


inted secretary to the lastitution of 
Mining and Metallurgy, of London, and he is consequently leaving 
dhe Iron and Steel Institute, where he has for seven or eight years 


been assistant secretary under Mr. Bennett Brough.. We wish 
Mr. McDermid every success in the new position which he is 
aboub to occupy. 

Leigh —Mr. G. W. Wilcocks has held an enquiry into the appli- 
cation by the Town Council to borrow £5,000 for electric lighting 


extensions. Theelectricity works were completed in January last. 


Sanction has been given to a loan of £10,216, but £10,546 has 
been expended on capital account up to tho present time. The 


number of consumers at present is 67, and the number of private 
8 c.p. lampe 8,766. There is no public electric lighting at present. 
The length of the mains already laid is 2 miles 382 yards, and the 
£5,000 is for extension of mains amounting to an additional 
4 miles 1,414 yards, A canvaes of the area through which the new 
mains are to run has been made, resulting in applications from 
about 50 consumers for 1,600 8 c. p. lampe, and it is estimated that 
each lamp will burn in a year 5s. 61. worth of electricity, bri g 
in a total revenue of £412. 10a. 
the additional cost will only be in the generating of the current, 
estimated ab £70. Os. 3d. The amount of interest and capital 
Pr ges yearly to repay the loan within 25 


Safficient powor is now av. le, 


ears amounts to 


„ 8s. 9d. The total cost will thus be £303. 43., leaving a 


balance of £19 6s. 


New Issue.—The Electrical Power Distribution Company, 


Limited, are making an issue of 12,980 ordinary shares of £10 
each, ab a premium of £l per share, through the Electric and 
General Investment Company, 


Limited, 1 and 2, Great 
Winchester-street, London, E.C. The board of directors con- 


sists of Mr. J. S. Raworth, M.I.C.E., chairman ; Mesars. Emile 
Garcke M I. E. E.; C. Shirreff Hilton; R. Percy Sellon, M. L. E. E; 
and Wm. L. Madgen, M.I E. E. (manag ing director). This com- 


pany was formed in 1898 with a no capital of £20,200, the 
whole of which has been paid up, for the purpose of soaring and 


panies, in which the company holds or 
by the British Electric Traction Company, Limited. They refer 


to Gateehcad, Darham (City), Jarrow, Hertford, Barnet, Sutton, 
Carehalton, 


Wallington, eston.super-Mare, Penarth, Lewes, 
Banbury, Sevenoaks, Sheerness, Stainee, Egham, and Cherteey, 


aod Wellir gborough. 


Wednesbury.—In discussing the electric question the Midland 
Counties Express says: Whilst, as yet, nothing definite has been 


decided upon by the Town Council, ib is pretty certain that no 
electrical scheme involvio 


any great outlay will be embarked 


upon at present. But although no course of action has been 


resolved upon, there is, we understand, a strong feeling amongst 


the local municipal rulers in favour of leasing the tramway linee in 
the borough when they belong to the Corporation to some oom- 
pany, who will be expected to run electric cars, and pay every 


attention to the comfort and convenience of tho travelling public. 
Tbe electricity question, and bow to 


provide an ample supply for 
the tradesmen and other inhabitants, and also for public lighting, 
will be the most difficult to grapple with, and in the absence of 
their own electrical undertaking, the Corporation contemplate, it 
is believed, purchasing their electricity in bulk from the company 
who take over the working of the trame, and be reeponsible them- 
Whether such an 


Electric Corporation for Power Dietribution, Limited, have just 

iven notice of their intention to open and break up certain streets 
in the borough, pureuant to the powers contained in their pro- 
visional order. 

Londem County Council —On Taesday the following notices 
under Electrió Lighting Acts and Orders were agreed to: The 
County of London and Brush Provincial Electric Lighting Com- 
pany, under the County of London (Northern Exteneions) Order, 
1897, of intention to lay power. maine along Baldwin’s gardens ; 
the Blackheath and Greenwich District Electric Light Company, 
under the Blackheath and Greenwich District Order, 1897, of 
intention to lay low-tension mains (a) along a portion of London- 
street, and (b) along and across Trafalgar-road ; the Westminster 
Electric Supply Corporation, under the Westminster Order, 1899, 
of intention to lay mains along both sides of Graham.street ; the 
Vestry of So, Pancras. under the St. Pancras (Middlesex) Order, 
1883, of intention to lay mains (a) along a portion of King’s Croes- 
road and along Woodsome road, and (b) along George-strces, 
Euston buildings, and Tonbridge.strect. The following notices 
under orders granted to local authorities were reported : White- 
chapel District Board, under the Whitechapel Dietrict Order, 
1892, of intention to lay mains along Trinity-equare, Little and 
Great Tower-hill, George street, High street, and Norton Folgate; 
and Vestry of Hampstead, under the Hampstead Order, 1893, of 
intention to lay mains along Fortune Green.road, Boundary-road, 
Adelaide-road, Mill-lane, and Westbere road. 

Salford —The members of the Electric Light Committee and a 
few other gentlemen met ab the new electric light works last week 
in Strawberry-road, Pendleton, in response to the invitation of 
Alderman Shaw, chairman of the Electrics Lighting Committee, 
when the new electric works were formally taken over by the 
Corporation. The Chairman said when the building was finished 
there would be working 12 large Meam oo which would be 
equal to 12 000 h p, The electricity p need by these dynamo 
would not all be used for lighting, bud some of it for traction. 
The steam-boilers would require 36,000 gallons of water to be 
generated into steam. There would also be required 480 000 

lons of water for the working of the condensers for cond 
the exhaust steam, and to assist the engines. This water they 
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arranged to take from the Lancashire and Yorkshire Railway 
Canal. There would be five contracte for the buildings, amount- 
ing to about £55,000; 14 contracts for machinery and plant, 
amounting to about £136,000; and four contracte for cable, tram- 
way equipment. ebec., amounting to about £180,000—making a 
grand total of £371,000. Ab the Wallness-road station a 
plant had been working continuously for five yeare, and with 
very little expense. The demand for current had been so great 
that it gave the Electric Light Committee great concern. ey 
though? it would be best for them to make provision for the coming 
winter and they, therefore, engaged Mesara. Mather and Platt to 
put a 200-h.p steam dynamo there, and it had started working, so 
that they thought they should get through the winter all right. 
There are to be 16 boilers in all, each weighing 32 tons, and teated 
to a pressure of 250lb., while the working pressure will be 160lb. 
Ib is considered that two chimneys, each 200fb. high, will be 
absolutely necessary, and arrangements are being made whereby 
one chimney can be shut off and the other used as occasion 
requires. Aldermam Linsley (chairman of the Tramways Com- 
mittee) said the Tramways Committee and the Electrio Light 
Committee had about the same amount of money to spend, and ib 
was their anxious care to put thab money to the besb possible 
use. Since February last eight or nine miles of single track of 
tramlines had been laid, and they hoped to be able to run the 
electric cars on April 29 next on some of the lines in Salford, and 
2e tbough) they would be ready in Croas-lane and in Pendleton by 
ab time, 


PROVISIONAL PATENTS, 1900. 


OCTOBER 29. 

19994. The B.B. improved semi-dry storage battery or 
accumulator for storing electrical energy. Henry 
K. P. Barbam and Edgar N. Bambury, 60, Fratton-road, 
Fratton, Portsmouth. 

19384 Improvements in automatic switches. William Edward 
Wilson, Dxramona House, Streete, co. Westmeath. 

OCTOBER 30. 

19371. Improvements in starting switches for electric motors, 
Edward Norrie, 284, Weet-parade, Lincoln. 

19338 Improvements in and connected with electric aro 
Jamps. Frederick Richard Boardman, 10, Union-court, 
Old Broad-street, London. 

19386. Improvements in automatic time switches. Charles 
Herbert Offord and Samuel Jevons, 77, Colmore-row, 
Birmingham. 

19393. Improvements in apparatus for electrically treating 
air gases. and gaseous mixtures. Reginald John 
Yarnold, 321, High Holborn, London. 

19394. Improvements in lampholder switches for electric 
lighting. George Henry Chard, 5, Budge-row, London. 
(Complete epecification. ) 

19395. An anti vibration baso-frame for motors, dynamos, and 
other machinery. George Middleton, 8, Quality-court, 
Chancery - lane, London. 

19416. Improvements relating to telephone oall recorders. 
Harold Dudley Stroud, 45, Southampton - buildings, 
Chancery-lane, London. (Complete specification.) 

19438. Improvements in electric aro lamps. Carl Schuster, 18, 
Buckiogham- street, Strand, London. (Complete specifi- 
cation.) 

19444. Improvements in are lamps. George Croydon Marks, 
18, Southampton - buildings, Chancery - lane, London. 
(Continentale Jandus Electricitäts A.-G. Societe Anonyme, 
Belgium.) 

19448, A new or improved method of controlling the action of 
electromotors. Charles Ashley Carus-Wilson, Norfolk 
House, Norfolk.street, Strand, London. 

19449. A new or improved method of controlling the action of 
electromotors. Charles Asbley Carus-Wileon, Norfolk 
House, Norfolk-etreet, Strand, London. 

19451. Improvements in and relatiug to electrical condensers 
George Frederick Mansbridge, 322, High Holborn, 
London. 

OCTOBER 31. 

19470. Improvements in electric switches. Crompton and Co., 
Limited, and Sydney Linton Rrunton, Arc Worke, 
Chelmeford. 

19471. Improvements in electrical switches, Crompton and 
Co., Limited, and Henry William Wartnaby Dix, Are 
Works, Chelmsford. 

19482. Improvements in electric ignition for internal.com- 
bustion motors. William Jobn Crossley and Cyril 
Joseph Atkinson, Openshaw, Manchester. 


19486. Improvements in electric clooks. Frederick William 


Leake, Liverpool-street Station, London. 

19494. Improvements in slot wedges for dynamo-electric 
machines. The British Thomson-Houston Company, 
Limited, 83, Canuon-street, London. (Henry G. Reist, 
Uaited States.) (Complete specification.) 

19490. Improvements in systems of electrical distribution. 
The British Thomson Houston Company. Limited, 83, 
Cannon - streeb, London. (William Le R. Emmet, United 
States.) (Complete specification.) . 


Improvements in induction electric motors.: The 
British Thomson-Houston Company, Limited, 83, Cannon- 
street, London. (Charles P. Steinmetz, United States.) 
(Complete specification ) 

19497. Improvements in automatic circuit breakers for electric 
circuits, The British Thomson. Houston Company, 
Limited, 83, Cannon-street, London. (Ed ward M. Hewlett, 
United States) (Complete specification.) 

19498. Improvements in eirouit breakers for electric currents. 
The British Thomson-Houston Company, Limited, 83, 
Caonon.street, London. (Edward M Hewlett, United 
States.) (Complete specification.) 

19199. Improvements in systems for controlling electric motors 
and eleotrically.-propelled railway trains. The British 
Thomeon-Houeton (Company, Limited, 83, Cannon street, 
London. (Frank E. Care, United States.) (Complete 
specification. ) 

19,00. Improvements in electric switches. The Brit ieh 
Thomson Houston Company, Limited, 88, Cannon-street, 
London. (Edwatd M. Hewlett, United Stetes.) (Complete 
specification.) | 

19506. Improvements in electric are lamps. Frederick James 
Green, Birkbeck Bank-chambers, Southampton-bnildings, 
Chancery-lane, London. (Complete epecification. ) 

19509. Improvements in the manufacture and production of 
solid ends on wire repes, electrical conductors, and 
the like. Thomas Joseph McTighe, 47, Linooln's-inn- 
fields, London. l 

19511. Improvements in dynamo-e'ectrie and eleotro-dynamio 
machines. John Herbert St. Hill Mawdsley, Norfolk 
House, Norfolk-street, Strand, London. l 

19512. Improvements relating to electric circuit breakers or 
switches. Henry Harris Lake, 45, S»uthampton-.build- 
ings, Chancery-lane, London. (McElroy-Grunow Electric 
Railway Syetem, United States.) (Complete specification). 

19516. An impreved device for regulating engines for driving 
electrical dynamos and the line. Johann Rudolf 
Frikart, 6, Lord street, Liverpool. | 

NovEMBER l. 

19539. Improvements in trolley poles and standards. Arthur 
James Ireland and Charles William Godeon Little, 10, 
| Mortlake-road, Kew, Surrey. 

19564. Improvements in and relating to combined telephone 

and sound telegraph apparatus. Carl Ernest Ljungman, 
18, Southampton - buildings, Chancery - lane, London. 
(Complete specification.) 

19570. Improvements in or relating to overhead trolley wires 
or cenductors for electric traction, overhead electiic 
cables, or the like. Augustus Wyvill Hancock, John 
Leighton, and Robert Hacking, 111, Habton-garden, 
London. 

19576. Improvements in electric switches and in shipe' tele- 
graphs. railway signalling apparatus, aud the liko. 
Adrien Louis Augustin Charles d'Arlincourt, 53, Chance: y- 
lane, London. 

19588. Improvcments in automatic electrical switches and 
circuit breakers. Joseph Booker and Piers Sumner, 70, 
Chancery-lane, London. 

19594. Improvements in alternating-current transfermers or 
eeonomy coils, John Llewellyn Daviee, 40, Chancery- 
lane, Loudon. l 

19595. Improvements in or coanected with arc lamps. Joho 

| Llewellyn Davies, 40, Chancery-lane, London. 

19612. Improvements in or relating to the renovating of 
electric incandescent lamps. Alfred Julius Boulb, 
111, Hatton-garden, London. (La Saymar Omniam 
Industriel d'Electricité Societe Anonyme, France.) 

NOVEMBER 2. 

19616. Improvements in electric ratiway car or vehicle 
ta olleys. G orge Prescott, 15, Waber-s»reet, Liverpool. 

19023. An improved gastight fuse and junction box for electric 
cables. Percy Joseph Emmerson Kennedy and Harold 
Cornelius Reading, Bretby, Burton-on-Trent. 

19658. A new and improved process of insulation ef electric 
wires or cables. Max Hankin, 15, Copthall-avenue, 
London. 

10072. Improvements in wireless telegraphy and in apparatus 
therefor,  Eugóne Pileoudsky, 6, Lord-street, Liverpool. 

19074. Improvements relating to electrico railways working on 
the surface-oontact system. Henry Harris Lake, 45, 
Southampton-buildings, Chancery-lane, London. (William 
Milton Brown, United .S»ates.) (Complete specification.) 

19686, Improvements in aocumulaters. Georges de Roussy de 
Sales and Francois Gueugnon, 24, Southampton · build - 
ings, Chancery lane, London. (Complete specification.) 

NOVEMBER 3. | 

19786. Improvements in de-cobering apparatus for wireless 
telography. Jonathan Zenneck and the Prof. Braun’s 
Telegrapbie Gesellschaft mit beschränkter Haftung, 56, 
Chancery-lane, London. 

19787. Improvements in sigualliag by means ef eleetrie waves. 

Jonathan Zenneck and the Prof. Braun’s Telegraphie 

a ea mit beechrünkber Haftung, 55, Chancery-lane, 

ndon, . . ) f 


19496. 
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19754. Improvements in and relating to key sockets for 
incandescent electric lamps. Owen David Lucas, 
Thomas Herbert Marsh, and Albert Vandam, 322, High 
Holborn, London. (Complete specification. ) 


19759, Improvements in electric traction systems. William 
Aitken, Pine Glen, Muawell-avenue, Muswell-hill, London, 


Commerelal and Industrial.— 
Aron Electricity Meter, 6 p.c. Cum. Pref, Shares, 1-125,000 1 


19765. Improvements in electric resistances. Welter Pitt, 24, — 100.001 70,000 n MA A 5 
Southampton-buildings, Chancery-lane, London. — ô per cent. Cum. Pref., 1.40,000..-.—..-.-.---- * 
—— 5 per cent. M Debentures ...... es = =s oo — 100 
19766. Improvements connected with overhead trolley poles | British Electric Works, ary, 50,001-96,000 .......... I 
used in electrical traction. William Ellison Rowlands, — 6 ——— 7 — — a 8 z 
10, St. George's-crescent, Liverpool. British T nak omg nd Mu. 6 per oon. Cait, S 
-——— Brush Electrical Engineering, Ordinary —.. —..——..—— 2 
——— Non. Cum., 6 per cent. Pref. ...-.--...--.-—--- 3 
COMPLETE SPECIFICATIONS ACCEPTED. pere. EE ML temer t = 
To be published on Nov, 24. Callend a Cable, Debentur e ————- z- 

Ordinary .. =s s os = as s =e +o co =o co =o so oo =o c0 medwe z 
1899, " 5 pet aont, Prol. Lene — co oh a co Pro 6c n d - 
21844. Portable telephonic apparatus, Holden. FFF ˙·; A 
22163. Continuous current electricity meters. Schattner. don - 2 . —— — ee me 
24824. Electric acoumulators. Leve and Monobloc Accumulator 4 — ...... ͤ Gave vet quisi MOD 
Syndicate, Limited. —— 5 per cent; Second Deb.Stk.,Prov.Crta. .......... 70 
c |) MMC aM a oe noose f 
eurrent dynamos. Siemens Bros. and Co., Limited. — — per cent. Perp. ist Mort. Deb... .. = — — — = ~ 100 
(Siemens und Halske Aktiengesellehaft.) W. T. - ey's peg Works, Ordinary —........-.-- 3 
25053 Connectors for electrical wires or cables. Sowerbutts. d per E 8 E 
25353. Liquid resistances for electrical circuits. Moy, Bastie, India a r, . € Telegraph Works — 
end Ernest F. Moy, Limited. telegraph Construction and Mainienasce . 38 
25628. Electric fishing apparatus, Lindbohm. ——— $ per cent. Bond „c 100 
1900 8 FF e 

e —— 6 per cent. Cum. Pref........ „ iden» iene stones 
$1. Electrically.operated clip to be employed in machines | "lans and Robinson, Ordinary, 1-80,000 ................ 5 
for tentering and stretching fabrics Whiteley and — fy car cant, fan Pret., 890016000 5: "Red. 1 


Whiteley, jun. 


Eleetrie Lighting and Supply.— 
163. Automatic make and break for electric circuits, 


K Blackheath & Greenwich District Ordinary 1, 201-101, 200 1 
McFarlane and Reid. Bournemouth and Poole, Ordinary .............. ͥ • 10 
216. Manufacture of active mass for accumulator batteries. s per aan le FRESE E AT = 
Rodrian. Brompton and Kensington, ONDERE scan pra ker dein v 
: 7 per cent. Preference.......... EPP . 
3158. Fluid pressure thermo-dynamic engines, Wainwright. | o icutta Electric Supply Corp., Ordinary, Nos. 1-20, 000 5 
5764. Means for retaining the field-magnet coils of electric | Charing Cross and COCAVT oc iawieews dommes ahexes ses A 
motors and dynamos in position. Lindstrom. (Date ae oe a Cum. Pre - b 
applied for under International Convention, Oct. 16, — n EN mangy «crf aa ENERE Y- 
18. ICED pri mede eer 
13048. Means for controlling the speed of electromotors. per oen VO TEO, uo reet te oo m 
: —— b cent. Debenture Stock e.. 100 
Bora and perc i oc unty of Eondon and Brash Provincial, Ordinary ....-. 10 
14458. Telegraphic relays. ileon. per cent. Cum. 2 IM 
14582. Electric furnaces. Chavarria-Contardo. e, Electtolty Corporation, Ordinary, 1-0. k 
15298. Wireless telegraphy. Wilson, 4$ per cent. Oft. DOD. sece- 838 — 
16129, Dynamo-electric machines. British Thomson Houston Folkestone Electricity Supply, Ltd., Ord. Xos. 110,000... 2 


Kidderminster and Dist. Elec. Lighting and Traction, Pref. 
London Electric, Ordinary .........-.-+-+« ce » 


Company, Limited. (Steinmetz.) 
16130. High-potential eleotric switohes. British Thomeon- 
Houston Company, Limited, (Hewlett and Emmet.) 
16147. Eleotrically-propellod motor road vehicles. Ryan. 
16483. Portable electric batteries. Fuld. 
17549. Electrically operating signal bells and apparatus for 
that purpose. Jerrard. 


6 per cent. Prei... . 4 - D 

4 per cent. 1st Mortgage Debenture Stock, Red... 100 

Metropclitan, Ordinary . . ....— enm . . es 

—— 4} per cent. First Mortgage Debenture Stok .... 10N 
r cent. Mortgage Debenture, Red .......... 

Notting Electric Lighting ......... nen nm IR 

Oriental, 1879........ 22 ees m nnn nnt — re =t me aa = 1 

£5 8 


Oxford Electric, Ordinary, 1-96 and 407. 10.8. j 
River Plate Electric Light and Traction, Dakan ue 


— — M ————— ꝛ Ó— 


——— 4% per cent. First Shares Mortgage Debentures $100 
TRAFFIC RETURNS. Smithfield Markets Electric Supply, Ltd., Ord., 1-12,000 .. 
4 per cent. Debenture Btouocckklknl 100 


eer 


Bouth London, Ordinary nn nnm ntn 
Bi. James's and Pall Mall, Ordinary, 101-20, 080 
7 per cent. Pref. ........—.- 


5 

B 

t 

Increase - M 
8j per cent. Dev. * 
5 


Returns for Total receipts for 
week half-year. 


or 
| Ending |1900. |1899./ decrease. | 1900, 1899. 


| 


Line. 


=. = =- AA [> 


Westminster, Ordinary .. rk 
80,001•100,o00e· n nmm II mmm 


| £ £ £ £ £ Electric Railways.— 

Aberdeen Corp'rat'n Nov. 3| 619 500 + 119 16.341 14.147 Central London, Ordinar fn 10 
Birmingham Trams.| ,, 3 |4,561/4,339| + 222% 192.815 183.325 Prol, EASED | sc n reor st aomnnancorer seat: 
Blackburn Corp'rat'n T 3 437| 389 + 48 |19.833 17 579 Oity and South London, Consolidated Ordinary .. sé Pass cs M 
BlackpoolCorporatn. ,, 1 266 179 + 94 26,528 |19,569 UN A vevanén5$a epa es o v pp oPRPeE .. 10 
Blackpool-Fleetwood| , 3 205| 189 + 16 19.086 |19,061 rh rector 8 e 
Bolton Corporation. Oct. 28 1,2544 — Wc 42,293a| — TR Pens "i V 300 
Bradford City Tram Nov. 6 | 630| 348| + 282 |16,268 12,455 | Liverpool Overhead, 6 per cent. Prei. = 
Bristol Tramways Co. „ 22,897,339 - 242| — E Waterloo and City, Ord nar ggg 100 
Carlisle Tr’mw’ys Co) ,, 3| 140| — — 3 4760 — Eleetrie Tramways.— 
Central London Ry. | „ 3 6,0644 — | — 71.162 — Blackpool and Fleetwood Tr.mroad ......ssssesses- esses Je 
City & South London T 4 1,936 1,045 4 891 28,394 Ne ri^ ne ram wa 
e Ordinai us certes 10 
Dover Tramways ..| , 3 187 175 + 12 | 9,244 | 8,818 6 per cent. Cm. Pf. 30,00 1-60, 000 Et 10 
Dablin & Lucan E.R) Oct. 6 988 77 + 21 1,590 — 5 per cent. Perpetual Debenture Stock ... 100 
DublinU.T.,elec.care| Nov. 2 |3,465/2,671) + 794 — = B. Ayres & REM E tine Pi Pee Cm. Pf , 1-40,000 4 
Dublin S.D. Electric! ,, 2 705| 692 + 13 — = b per cent. Deb, Stock, Nod. . 4 200 
N PAA Corporation ,, 39,468 8.740 + 728 — — Ur Prom Cert, all pare ee REUS BUM 
Halifax Corporation : 5| 737| 601| + 136 |24,764 |19,512 erminster an 9 ng and Traction, Frei. 
Hall Corporat’ E.S.| ", 3 1385 645 + 740 40299 11,009 | NO" e 
Liverpool Corperat’n Oct. 276 8,5217,028 +1,493 |339 202)295,746 | Oldh.m, Aston, snd Hyde TERQIWRY, Ordinary ap 

, AE 2 |30 455 2 b per cent. Cum. Pref, ............. ern BR 
cni cionem Leun rab A * Lis + SI em 8 77 Potteries Blectric Traction, reir rhe Go eu — 
Sheffield Corporation| Nov. 4 |2643| — | — — af per cent, Debenture Diook.. . . - 200 
Southampton Tram „ (1| 659) 382 + 276 — 


Telephones. — 


Southport Cor porat'n Oct. 27 374 2399a| — 


— = National Telephone, Ordinary............- e È 
Swansea Tramways..| „ 5 447| 263 + 184 | 7,093 | 4,462 6 per cent. Cum. First Pret — -. =--> — = — 10 
6 per cent. Cum. Second Pref. .. ..... ...—..— W 

— 5 per cent. Non. Cum. Third Pre 5 

a Since April I. Partly electrical, c Since Jan. I. e From July 30. E pet ibt, Dah CAC BAA siio ioci e M 


f From June 30 Oriental Telephone and Electric Company ------- 1 


IAE... n a tat rt rai ERE 


COMPANIES' STOCK AND SHARE LIST. 


Name ameg Price last 


Tuesday. 


11 


—— “GB an 


it 


Nite Google 
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NOTES. 


Persona].—We are informed that the council of the 
Tramways and Light Railways Association have appointed 
Mr. Norman Thompson, B.A. (Cantab), A. I. E. E., as secre- 
tary of the association, his offices being at Clun House, 
Surrey-street, W. C. 


A New Appointment.— The Postmaster-General has, 
we learn, appointed Mr. Thomas Mason, the chief super- 
tendent of the special telegraph arrangements branch, to 
be traffic manager for telegraph business in the United 
Kingdom. This is a new departmental post, and we hope 
that Mr. T. Mason will have every success in the first 
occupancy of it. | 


Institution of Eleetrical Engineers.—We are 
informed by the secretary that an extra meeting of the 
Institution will be held, by kind permission, in the rooms 
of the Institution of Mechanical Eagineerr, at 8 p.m., on 
Thursday, Nov. 29, when a paper will be read by Mr. 
W. E. Langdon, vice-president, on The Supersession of 
the Steam by the Electric Locomotive.” 


The Harness Case.—There is an echo in the daily 
Preas this week of a case which interested electrical engi- 
neers very much a few years ago. We refer to the 
bankruptcy examination of Mr. C. B. B. Harness, who 
was so prominently connected with the Harness electric 
belts. His present condition is stated to be—assets, nil; 
liabilities, £7,600. It was stated in the course of the 
examination that from 1890 to 1892 over £15,000 profit 
was made out of the electric belts. 


Obituary Notice.—We sincerely regret to have to 
announce the death, on the 7th inst., of Herr Johannes 
Hausmann, who for close upon 25 years has acted in the 
capacity of chief engineer to the world-famed firm, 
Felten and Guilleaume, Carlswerk, Mulhoim-am. Rhein, 
Herr Hausmann seems to have won the high esteem of his 
employers, not only on account of the distinguished 
abilities which he displayed in assisting to build up a 
magnificent business, but also in virtue of his splendid 
social qualities. 


The Paris Medals.—The Parisians do not appear to 
have had a very great amount of success with their exhibi- 
tion, and in awarding the medals and prizes things have, 
it would seem, become a trifle mixed. Large numbers of 
gold and silver medals were to have been awarded, but the 
expense appears to have frightened the French Government, 
who have now decided that only bronze medals can be given. 
It is very considerate, however, and kindly offers if gold and 
silver medallista care to take their bronze medals to the 
Mint and to pay for having facsimiles struck in. the more 
precious metals, to do the minting work for them. 


Acetylene Gas.—Dr. Frederick Rose, the British 
Consul at Stüttgart, reporting on the trade, etc, of 
Wurtemberg in 1899-1900, refers to the rise and progress 
of the acetylene gas industry. It is at present impossible 
to predict, he asserts, the ultimate result of the struggle 
between this new illuminant and its rivals. The probability 
is, he adds, that petroleum will suffer most, that coal-gas 
will be superseded to a great extent, especially with regard 
to the lighting of amall towns. Electricity, however, will 
not, he thinks, be appreciably affected, and this opinion 
will probably be gratefully received by the hulders of 
electric shares. 


High Voltage Through Oables.—We understand 
that some successful experiments have been made at 
St. Paul, U.S.A., on underground cables using 30,200 volts. 
In this case a triple-core cable was employed, with paper 


insulation and lead sheathing. The cable in question was 
drawn into stoneware ducts about three miles in length. 
Up to the present satisfactory results have been obtained, 
and the cable is to be used in connection with a system of 
distribution of power. Besides the underground portion 
of the cable, 24 more miles of overhead wire will be 
required in order to reach the Apple River, where the 
power station is situated. 


Incandescent Lamps for High Voltages.— 
While the 220-volt lamp is now the standard article in 
England, it has not found favour to such an extent abroad. 
In the States, for instance, they still talk about the unsatis- 
factory performance of the 16.6. p. 220-volt lamp, and of the 
worse troubles which arise from the use of smaller candle- 
power lamps at that voltage. Our success in this is due 
to the competition between the very numerous lampmakers 
in this country. Of course, the higher-voltage lamps are 
not yet quite so efficient as those made for 100 volts, but it 
is very much better than was the case two years ago. As 
a consequence, English engineers are able to obtain much 
more income from the same size network than their 
American contemporaries. 


Elberfeld.—Good reports of the 1,000-kw. steam 
turbo-generator constructed by Messrs. Parsons and Co., 
Neweastle-on-Tyne, for the new electricity works in 
Elberfeld, Germany, are to hand. The set was ran in 
position for the first time on the 9th ult., and on the 13th 
was paralleled with the 1,000-kw. triple-expansion steam 
alternator comprised in the other plant installed, subse- 
quently taking over the whole of the Sunday night 
alternating- current load, which represented a maximum 
output of 550 kw. The paralleling of the turbo-generator 
running at 1,500 revolutions per minute with the triple- 
expansion set running at 952 revolutions per minute, which 
speeds correspond to the full periodicity of 50, was accom- 
plished, we understand, without the slightest difficulty. 
We trust this success will infiuence further orders for 
British-made generating plant in the same direction. 


Unauthorised Supply.— What seems to us to be a 
hard case was recently tried at the Barnsley Borough 
Court. An electrical engineer was cbarged with supplying 
his next-door neighbour without having obtained the per- 
mission of the Corporation to do so. The next-door neigh- 
bour had applied to the Corporation for a supply, and there 
was evidence brought of the fact that the electrical engli- 
neor connected his neighbour's wiring on to his own meter 
for his neighbour's convenience until the Corporation had 
completed their connections. That no fraud was intended 
is doubly assured, in that the electrical engineer would have 
the electricity registered on his own meter, the other proof 
being that he told an assistant engineer of the Corporation 
that he had made the connection. After hearing the case, the 
magistrates inflicted a fine of £1 and coste, While we quite 
believe in upholding by-laws and regulations, we think from 
the report that we have seen of the case that this prosecu- 
tion was absolutely unwarranted, as in cases of emergency 
all rules may have to be broken. 


The Liverpool Self-Propelled Traffic Associa- 
tion.—The opening meeting of the session of this local 
section of the Automobile Club of Great Britain and 
Ireland is to be held on Dec. 3 at the Royal Institution, 
Colquitt-street, Liverpool, when an address will be de- 
livered by Mr. M. G. Forestier on Heavy Motor Traffic in 
France.” The lecture should be a very interesting one, as 
Mr. Forestier, in addition to his office as engineer-in-chief 
to the Department of Roads and Bridges under the French 
Government, is president of the technical commission 
which conducted the heavy motor trials at the recent 
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International Exhibition at Paris, and of the commission 
of organisation for various trials arranged by the Auto- 
mobile Club of France. He was also president of the 
International Congress on Automobilism held in Paris last 
July. The cinematograph has been pressed into the service 
of the lecturer, and those who attend the meeting should 
receive a good impreasion as to the extent to which traffic 
with heavy motor vehicles has advanced in France. A 
luncheon is also to be given to the clab by the Lord 
Mayor of Liverpool (Councillor Crosthwaite) at the town 
hall, on the day following the opening meeting—viz, 
Dec. 4. 

The Capital Value of Waterfalls.—The continent 
of North America is wonderfully favoured in respect to the 
water power which it has aveilable in connection with what 
is the largest system of fresh-water lakes and rivers in tbe 
world. As our contemporary, the Electrical Review of New 
York, justly pointe out in an editorial article, the value of 
large waterways has been realised from the first settlement 
in the country, and the connections between the great chain 
of inland seas and the ocean has been greatly improved. 
A new phase of the value of this large water system is now 
beginning to be developed, and our contemporary pointe 
out that no less than 400,000 h.p. of plant is being laid 
down at the present time or is in actual work. Still, this 
horse-power represents but a very small percentage of what 
could be obtained, but the capital cost of the same is by no 
means Insignificant. Our contemporary estimates the income 
from the above-mentioned horse-power at £1,600,000 per 
annum. The capital value of an income of this kind is, of 
course, very much larger, but our contemporary is quite 
wrong in putting it so high as 500 millions sterling, as at 
this figure tho income is not 1 per cent. However, even 
with another cipher struck off the capital sum, one cannot 
but realise what a large value the waterfalls are to the 
country in which they are situated. 

Institution of Electrical Engineers.—We have 
received from Mr. E. W. Cowan a copy of the programme 
of the Manchester section of the Institution of Electrical 
Engineers. In this section of the Institution the meetings 
are held fortnightly, on Tuesday evenings at 7.50 p m. 
The first meeting took place last Wednesday, Nov. 13, 
Dr. E Hopkinson being in the chair, when Prof. A. 
Schuster, F. R. S., read a paper on "Some Phenomena of 
Electric Sparks." Other papers to be read are on “ Relative 
Advantages of Direct-Current and Three-Phase Distribution 
for Small Installations,“ by Mr. Hardman A. Earle; The 
Proposed Manchester and Liverpool Express Railway," by 
Mr. F. B. Behr; Direct-Current Generators," by Mr. L. H. 
Short; The Training of Electrical Engineers," by Dr. 
John T. Nicolson; The Use of Storage Battories in 
Connection with Electric Tramways,” by Mr. G. A. 
Grindle; and “The Adaptation of the Steam-Engine 
to the Generation of Electricity,” by Mr. J. S. Raworth. 
There are yet two or three dates for which papers have not 
yet apparently been sent in, but it is probable that once 
the section gets properly to work there will be no lack 
of offers for papers to supply these vacant dates. The hon. 
secretary of this section of the Institution is Mr. E. W. 
Cowan, Springfield-lane, Salford, Manchester. 


The American Street Railway Convention. — 
The November number of the Street Ratlway Journal 
contains a very long notice of the American Street 
Railway Convention, recently held at Kansas City. The 
list of exhibits, which is given by our contemporary, is 
very full and one notices à good many exhibits which 
are of general interest. For instance, the Wheel Truing 
Brake-Shoe Company, of Detroit, Michigan, exhibited a 
special form of brake-shoe, which consisted of an iron 


frame in the form of a brake-shoe, but which was filled 
with an abrasive material, probably emery, which is 
intended to be put on in place of the ordinary iron 
brake in cases where a flat wheel occurs. The special 
shoo is kept in service until the flat place has been worn 
off. An extensive use is claimed for the shoe in the 
United States, it being stated that the factory is now 
working night and day in order to fill orders. Another 
device was that shown by the Garton-Daniells Company, 
of Keokuk, and called the '*automotoneer." This arrange- 
ment is intended to be applied to the controllers on street 
cars in order to prevent the motorman from starting off 
too suddenly or from throwing the handle too far on an 
emergency atop, which usually has destructive effects. The 
device in question enforces a pause on each notch of a 
controller, and can be adjusted to allow the car to be 
started in seven, ten, or twelve seconds. 


The Mansion House Subways.—We have received 
from Mr. David Ross, the engineer to the Corporation of 
London, & copy of & report prepared by him as to the 
number of persons using the subways beneath the open 
space in front of the Mansion House. The first observa- 
tion, taken on March 12 last, when the subways were 
partially completed, showed that the number of persons 
entering the subway was 25,637, of which some 6,400 
booked from the Bank to Waterloo by the Waterloo and 
City Railway, leaving a total of 19,237 persons who used 
the subways without the railway. On April 25 the 
number, exclusive of railway passengers, was 15,276. 
The whole of the subways were opened on Jaly 30, when 
the Central London Railway was opened to the public, and 
on Aug. 15 the returns showed a total number of persons 
using the subways, exclusive of railway passengers, of 
19,600. On Oct. 3 the observations taken showed a 
decrease on this figure, the number being only 16,011. 
The observations were made over & period of 20 hours, 
from 5 am. to 1a.m. The engineer therefore thinks that 
the number of persons making use of the subways with the 
object of avoiding danger and difficulty in crossing the 
open space in front of the Mansion House is but small 
compared with the enormous number of pedestrians 
passing over the surface at this spot. It is difficult to 
ascertain the exact number of these, but it is estimated 
from recent observations to be between 180,000 and 
200, 000 in the 20 hours from 5 a. m. to 1 a. m. 


The Faradian Olub.— The first smoking concert in 
connection with the Faradian Club was held at St. James's 
Restaurant last Friday evening, when Mr. Robt. Hammond 
filled the office of chairman. Before giving the word to 
proceed with the concert, Mr. Hammond said it gave 
him great pleasure to preside at this first smoker of the 
club, although it was not the first thing which the club 
had done, as they had previously had a club dinner. He 
was pleased to preside because the club was connected 
with an institution with the founding of which he bad 
to do. He was glad to see in the room some of the old 
members of the Hammond College, out of which had 
aprung the Electrical Standardising Institution. It delighted 
him to think that if the old Hammond College was a bit 
too soon in the electrical world, it had been worthily 
succeeded by the Electrical Standardising Institution, and 
he was glad to know that there was such a bond between 
the members of the institution as had brought them there 
that evening. Although Prof. Perry had told them the 
previous evening that they should be purely mathematical 
and thereoticalto the core, there were certain events, of 
which this was one, which did not come under these heads. 
He then mentioned that it was the Prince of Wales's birth- 
day, and asked Mr. G. W. Lloyds, the pianist, to open the 


— 


THE ELECTRICAL ENGINEER, NOVEMBER 16, 1900, 687 


concert with something appropriate to that day. The 
concert then commenced with a pianoforte solo, God 
Bless the Prince of Wales.’ The songs on the whole 
were humorous, Messrs. Will Edwards, H. W. Berry, 
R. Ganthony, and H. Harvey shining particularly. Mr. W. 
Murray Bemister sang some very striking songs, particularly 
an Hungarian folk song, in which a shepherd intimated his 
intention of hurting a prospective bridegroom with a 
bludgeon. Banjo duets and coon songs were well rendered 
by Messrs. Montagu and Robson, Mr. Montagu also giving 
a solo on the mandoline. 


The Electrolytic Production of Soda and 
Chlorine.—Mr. Jas. F. Hobart has been contributing a 
useful series of articles on the above subject to the American 
Electrician. In the earlier issues he has dealt generally 
with the apparatus, giving most useful information, but in 
the last article, which appears in the November number, 
he deals with the general arrangement of a number of 
cells such as are used in commercial work. The arrange- 
ments he describes were got out for the Mercer cells when 
the experimental plant for the same was being laid down 
asa guide for larger practice. In this case the earthen- 
ware porous pots were about 18in. in diameter, the total 
height of the cells being about 3ft. Those pots form the 
diaphragm of a double. fluid cell for the production of 
chlorine and caustic soda. Round the outside of the porous 
pots a layer of asbestos paper were wrapped, on to which a 
perforated iron strip about 12in. wide was secured by iron 
clamping bands. This formed the negative olement. The 
porous pot with its iron sheath was then placed in an iron 
tank which was built to contain five cells. The positive 
plate was of carbon. Illustrations are given of the cells to 
show how the chlorine was collected. One of the moat 
interesting features about the arrangement is that by 
which the liquid was kept circulated and the cells kept 
full by placing 20 of them in a line, each one a 
fraction of an inch below the one preceding. An outlet 
for the liquid was then provided through what is known 
asa drip pipe. It was necessary that the water should 
drip, as otherwiso a stream would provide a path for 
current between one ccll and the noxt. Both the solutions 
were circulated in this way. For instance, in the alkali 
side pure water was poured into the first tank, it coming 
out practically strong caustic alkali at the other end of the 
series. The author also gives some interesting details as 
to the reservoir for chlorine gas, which was led out from 
the cell into an earthenware pipe and thence to the 
reservoir, where it was mixed with water. The following 
figures were obtained with this plant in January last on a 
23 hours’ trial: the average ampere-hours were 128, the 
available chlorine liberated being 563lb., and the available 
caustic soda liberated 680lb. 


Shipbuilding.— We have received a proof of the 
presidential address by Mr. H. Withy to the North-East 
Coast Institution of Evgineers and Shipbuilders. The 
remarks naturally refer almost entirely to shipbuilding and 
ita allied trades. To show the advance made in ship- 
building the president instanced tho cases of the Ph nix“ 
paddle steamer, which in 1819 went across the Atlantic in 
29 days 11 hours, and the " Deutschland," which recently 
crossed in 5 days 11 hours. Tho use of pneumatic tools 
for riveting, drilling, caulking, etc, is then mentioned, 
there being, it was stated, a great field open for tho sub- 
atitution of machine riveting in the place of hand labour, 
which was more difficult as the size of the vessels increased. 
The number of vessels of a large size built in Britain for 
foreigners was commented on, the Continental supply not 
appearing to be nearly equal to the demand. As to the use of 
electricity, he thought a plant of multitubular boilers, with 


triple-expansion engines coupled direct or connected by 
belts to dynamos, left very little to be desired, either in 
economy or upkeep. At Middleton Shipyard they had 
for over five years employed a plant of this description, 
and during 1896-7 the cost of power production, attend- 
ance, and repairs was 6:4d. per pound of wages paid; or, to 
take another figure, the cost of power production worked 
out at ‘Od. per Board of Trade unit. Since introducing 
electric driving the wages bill had been doubled, and. also 
the number of machines, but the cost of superintendence 
had not relatively increased, and it was considered. that 
electric driving was a large factor in the increased output. 
Middleton Yard was the first in the world to be wholly 
worked by electricity. Great strides were being made in 


America with large electric cranes for dealing with coal, 


ores, etc., and before long an electric crane would be at 
work in a shipyard on the Tyne with a fore and aft travel 
of 950ft., and an outreach from the centre on each side of 
about 100ft., and a lift of 80ft. Great improvements 


had been made in the manufacture of tools during the 


last few years, and although there were a large number of 
American tools of a high efficiency in this country, he 
believed it possible to get machines of equal or better 
design and quality made in England. He thought our 
manufactarers would do well to specialise as the Americans 
had done. 


Polyphase Motors. — In Cassiers Magazine for 
November there is an interesting article on Polyphase 
Motors for Driving Tramcars," from which we take the 
following abstract. The author pointe out that one of the 
characteristics favourable to the use of polyphase tramway 
motors is their action in holding back, by returning energy 
to the feeders, when they are driven above speed by a car 
running down hill. This action is entirely different from 
any that may be simply gained in series-wound continuous- 
current motors, but is analogous to the performance which 
would be shown by shunt-wound motors under similar 
conditions if they could be satisfactorily adapted to the 
requirements of electric traction. The action is very 
simple, and is a safeguard which cannot be over-estimated 
for cars operated over heavy grades. Suppose, for instance, 
that a car approaches a dip in grade with the motors 
working. Upon entering the grade it is natural for the 
speed of the car to increase, which, with continuous-current 
series-wound motors, will continue until the speed quickly 
becomes dangerous unless the motors are cut off and the 
brakes applied. A failare in brakes under these conditions 
has often resulted in frightful accidents. With induction 
motors, however, as the car increases in speed the forward 
rotary effort of the motors decreases, and gradually and 
smoothly changes into a retarding effort, while the power 
given up by the car as it runs down hill is automatically 
returned by tho motors tothe line. Thus the power of 
the descending car is automatically placed where it may 
be usefully applied in operating other cars, instead of being 
lost in wasteful and injurious friction between brake shoes 
and wheels, All this is done by inherent action in the 
motors themselves, and is entirely independent of the 
motorman. Stops may be made on a grade in the usual 
manner by cutting off the motors and applying the brakes, 
and starting is accomplished by the ordinary process, after 
which the motors may again be left to care for themselves. 
It is also interesting to note that polyphase alternating- 
current railway plant, properly installed, removes much of 
the difficulty from electrolysis of water-pipes and other 
underground metallic stractures, notwithstanding the use 
of the rails for one branch of the circuit ; but, on the other 
hand, in the line construction are involved all the difficulties 
of the double trolley. 
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The Automobile Olub.—In the trials which took 
place last week in connection with the Automobile Club, 
in the trial over 30 miles of hilly road the Electrical 
Vehicles Company's Powerful completed 28 out of the 
30 miles and then withdrew owing to accident caused 
by shying horse. The National Motor Syndicate’s 
“Joel” car covered 264 miles, but was delayed by 
chain coming off; the Electrical Motive Power Company’s 
car, the Canadian Electric Motor Company's car, and the 
Electrical Undertakings’ car each completed 22 miles, the 
Canadian car having four passengers and the other cars 
two passengers, including driver. The Columbia Stanhope,” 
the Delivery car, and Tourjours Contente” were with- 
drawn from trials on Wednesday. The concluding run on 
Friday last took place over a fairly level course, the object 
being to show how far the vehicles could go on one charge. 
Unfortunately, owing to the heavy rain on Thureday 
night, the roads were deep in thick and greasy mud, this 
considerably retarding the progress of the machines. The 
British and Foreign Electrical Vehicle Company's Powerful" 
carriage, however, completed 65 miles. The Canadian 
Electric Motor Company’s car had to abandon the run at 
the end of 23 miles owing to an accident to a ball bearing, 
the Electric Motive Power Company's car being also with- 
drawn at the end of 15 milos. The “Joel” car was 
withdrawn at the end of three miles owing to puncture, 
but the Electrical Undertakings’ carriage completed 38} miles. 
In view cf the fourth anniversary of the Locomotives on 
Highways Act of 1896, the Automobile Club held their 
annual run on Nov. 10 to 12, the destination being South- 
sea. The number of vehicles entered for the run was 149, 
some 110 cars actually starting on Saturday morning. The 
programme issued by the club for the run bound down all 
drivers not to run at a greater speed than 12 miles per hour 
on clear country roads and eight miles per hour in towns and 
villages. Diplomas for completing the journey from London 
to Godalming, and from Godalming to Portadown, without a 
stop, and at a speed not greater than 12 miles an hour, 
were offered. At Portsmouth the Mayor reviewed the cars, 
a dinner being given in the evening, at which some 200 
owners and drivois of motorcars were present, the Hon. J. 
Scott Montagu, M P., being in the chair. A silver cup, 
value £5, was offered for the cleanest vehicle on its arrival 
at Southsea Common, and was won by Mr. H. Edmunds, to 
whom it was presented by the Mayor of Portsmouth. 


A Self-Driving Woight Motor, — It will b» 
remembered that some months ago we published a 
description of what Mr. A. E. Gilbert considered to be 
a perpetual motion machine, or, even more than that, 
a machine by which power could be obtained from gravity. 
Mr. Gilbert now forwards us the following note, which we 
insert in order that we may at the same time point out to 
our readers the absurdity of the claims made by the 
inventor. There is in this country no objection to any 
man patenting the most absurd device he can think of. 
Ia the same way there is nothing to prevent him offering 
this device to her Majesty's Government through Lord 
Salisbury, but we do think there are grave objections to 
Mr. Gilbert or any other inventor asking for financial 
assistance in connection with a scheme which is based 
on the assumption that the well-known laws of the 
conservation of energy bave been successfully broken. 
We are sorry that Mr. Gilbert has, after our repeated 
warnings, wasted his own money on a patent for a form 
of gravity motor. This money would have bean much 
more profitably spent in class fees for a theoretical 
mechanics’ course at one of the many technical schools with 
which Newcastle-on-Tyne is blessed. We sincerely hope 
that he will not get anyone else's money to waste in such 


THE ELECTRICAL ENGINEER, NOVEMBER 16, 1900. 


absurd schemes. The following is the note as received by 
us under the above heading: “Mr. Arthur E. Gilbert, 
A.LE.E, tells us that he has patented another machine 
to work on an entirely different principle from those 
already illustrated in this journal, and that it is one of 
the grandest and most valuable inventions fathomed 
during the Queen's reign, on account of his discovering 
a method whereby the driving power will be quite as great 
on the ascending side as on the descending side of the 
wheel. Mr. Gilbert also states that he has made an offer 
to H M. Government, through Lord Salisbury, to drive 
and illuminate all the machinery in Woolwich Arsenal 
by electricity from one year's end to another without 
using an ounce of fuel. We are debarred from giving 
further particulars just yet, as the patents are incomplete 
in other countries. "We, however, wish Mr. Gilbert all 
success, and that he will soon find the financial assistance 
he is in search of to complete a model of his wonderful 
machine. Readers interested in tbis invention would do 
well to communicate with Mr. Gilbert direct at 25, King 
John-terrace, Heaton, Newocastle-on-Tyne. We regret that 
we cannot endorse the good wishes Mr. Gilbert expresses 
towards himself in our name. 


Increasing Power Factor.—We notice in the 
American Electrician a most interesting description of a 
three-phase plant used by the Pelzer Manufacturing Com- 
pany, of Pelzer, Columbia, for their various cotton mills, 
in which some 120,000 spindles are at work. The water 
power to drive the electric motors in these four mills is 
obtained from a point 24 miles away, where a dam has 
been built across the Saluda River, giving a fall of 29ft. 
At present three turbines have been erected, each of 
1,200 h. p., which drive directly three 750-kw. alternators, 
the voltage being 5,600 volte. The equipment of plant in 
the various mills is largely determined by the fact that 
certain of them had already a good steam plant available 
before the water-power station was built. In consequence 
of this, in mill No. 3 a large synchronous motor only is 
installed, which will either drive the whole of the load 
of the mills. or will assist the engine when required. 
Mill No. 4 is entirely driven by motors, which are 
employed to drive long lengths of shafting for the 
looms. The motors, which are of the induction type, are 
of fairly large size. One of the most interesting points in 
the installation is the use of an over-excited motor of 
400 kw. capacity to increase the power factor of the plant. 
This so-called condenser motor is connected in parallel to 
the secondary 220-volt mains, so that by its use the watt 
less currents in transformer line and generators are greatly 
reduced, thus giving a lower temperature in the trans 
formers and the generator, and less inductive drop in the 
line. The reduction in inductive drop allowed the gene- 
rator E.M.F. to be reduced 90 volts with the same impressed 
E.M.F. at the motor terminals as formerly. The reduction 
of the current output varied from 8 to 11 percent. This 
condenser motor is self-starting from rest, and after once 
being started and adjusted needs no attention. Repeated 
teste have shown that this condenser has no effect on the 
turbine gate opening—that is, the amount of power it 
saves by the redaction of heat losses in the transformer 
line and generators, and in the diminished exciting power 
required for the generator, practically balances the power 
required for the operation of the condenser motor itself. 
The exciter of the condenser motor is on the same shaft, 
so that the machine is a very simple one and works very 
satisfactorily. Its capacity as a condenser can be quickly 
varied to suit the character of the load. "When the syn- 
chronous motor at mill No. 3 is running alone there ie 
absolutely no need for the condenser motor. The power 
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factor of this plant with the full load on without the con- 
denser motor is 86 per cent., and with the condenser it is 
94 per cent. Readings are given to show the effect of the 
condenser motor, the generator E.M.F. without the con- 
denser being 3,780 and the current output 455. With the 
condenser the E.M.F. was 3,690, and the current output 
402. The E.M.F. at the motor terminals was in this test 
kept constant. 

Black Electricians.—From an article in the Ele- 
trical World we gather that an effort is being made at the 
Normal and Industrial Institute at Tuskegee, Alabama, to 
educate the negro and to fit him for occupations rather 
higher than the ordinary labourer. For this purpose no 
leas than 26 trades are taught in the institute, amongst 
them being electrical engineering, the course in which is at 
present being taken by about a dozen students. During 
recent years some very interesting work has been done by 
these students under the direction of Prof. Arthur U. 
Craig, who is himself a man of colour. The electrical 
department of the institute was started by Prof. Craig in 
1895, up to which time only oil lighting had been used in 
the bulldings and extensive grounds. Prof. Craig, how- 
ever, set to work and designed the building for the central 
station, and the electrical machinery was given by several 
of the large manufacturing companies. The plant first 
installed consisted of one  50-kw. 60-cycle machine 
of the G.E. type, connected with an exciter, and 
driven by a Westinghouse engine. The switchboard 
was of the G.E. type, equipped with a full complement 
of instruments, also of the G.E. make. This plant was 
amply sufficient for the first fow years, but the growth of 
the institute has now necessitated the planning of a larger 
central station. This is now under way, the work through- 
out—designing and building—being the work of the 
students of the institute. For the whole of this electrical 
department no outside help has been used—the installation 
of the plant, the construction of a pole line in the grounds, 
the wiring of buildings, etc., being all done by the students. 
A church which was built by the students some two years 
ago, having & seating capacity for nearly 5,000 persons, has 
been fitted with & fine system of steam heating and an 
artistic installation of electric lighting. In view of the 
growing demand for current, and the new generating station 
being well under way, the students in the electrical 
department are now at work building a large dynamo 
with capacity sufficient to light the entire institute and 
grounds. This machine is to be of the multipolar type, 
and the castings for it have been made in their own 
foundry from models made in the pattern shop. It 
is, our. contemporary thinks, within the range of 
probability that as the small city of Tuskegee, within 
half a mile of the Industrial Institute, is not yet lighted 
by electricity, some day in the near future the institute 
may undertake to build a central station, or else supply 
the city with current as a business enterprise. Also, since 
the teaming between the railroad station and the institute 
is something enormous, and calls for the regular use of a 
long string of mule teams, an electric railway from the 
steam railroad track direct to the institute, if not indeed 
the electrical equipment of the dummy railroad, five miles 
long, which connects Tuskegee with the main line of the 
Western Railway of Alabama, may some timo in the near 
future be determined upon. 


Technical Education.—We have received a copy of 
the inaugural address given by Sir Alexander Binnie on 
the occasion of the opening of the session 1900-1901 at the 
Central Technical College of the City and Guilds of London 
lastitute. He stated that if his remarks seemed to apply 
more particularly to engineering education, they should 


understand that they pointed equally to all departments . 
of scientific work and training. He could not but contrast 
the advantages which they possessed with the scanty means 
available for scientific education in his earlier years. This 
was not, however, altogether a disadvantage, as it taught 
a young man to rely to a great extent on his own endeavours, 
although there was also much waste of energy. He wished 
to impress upon them that he had learnt from past 
experience that without a natural taste for scientific 
pursuits, without. perseverance and determination ulti- 
mately to succeed, no college or school training could 
lead to success, Many young men in his own profession 
had wasted many valuable years of their early lives in 
study by entering it without any natural taste for it, or 
determination to succeed, ard have, at the time when they 
should have been useful though junior members of a great 
profession, begun to have second thoughts of other spheres 
of action, and gradually drifted away after having spent 
several years endeavouring to fit themselves for a calling 
to which they were indifferent. The classes were divided 
into various departments for studying certain branches of 
acience, but he wished to urge upon them the advantage 
of not confining themselves to any hard-and-fast curriculum, 
but while paying special attention to the branch in which 
they were interested, to stady other branches of knowledge, 
althoagh this might entail very hard reading and hard 
work. It was not a question of the number of marks in 
the institution, but of their success in life, and in life one 
could never tell when entering upon active work into what 
avenues or by-paths of practice circumstances might lead. 
Many men starting in life with fixed ideas of what they 
were going to do might in course of time find themselves 
gradually diverted by opportunities opening out before 
them into quite different branches of practice. To 
illustrate this, he mentioned his own case. Ho stated 
that though originally educated as a railway engineer, 
circumstances compelled him to take up the study of 
hydraulic engineering. Again, he had a call of the 
Iudian Government to embark on an enquiry as to the 
discovery of coal in Indis, this requiring considerable 
local geological knowledge. He then went back to 
hydraulic work and waterworks construction, and later 
had to do with drainage achemes for large towns, which 
had made him study biological chemistry. Recently he 
had been brought much into contact with the use of 
electricity for various publie purposes, the department 
of engineering knowledge not existing at the time he 
was a student. He urged upon them the recommendation 
to stady the history of their profession and of the various 
discoveries which had been made in the past in their 
different branches of science. With regard to reading, he 
advised them to read widely and fully on all subjects, how- 
ever remotely connected with their scientific atudies, making 
copious notes for future reference. He emphasised the 
need of honesty and straightforwardness in the perform- 
ance of all duties brought before them, and without fear 
or favour of any kind whatever. Punctuality and regularity 
in carrying out their work was spoken of, and also the need. 
for reasonable exercise and recreation. All work should be 
done with a clear idea of the end to which the work is to 
be applied, and not merely in order to earn scholarships, 
degrees, or other honours. It was a frame of mind which 
he was sorry to see existed in our universities among 
students who, when questioned as to their future career, 
reply that they have not made up their mind, and are 
waiting until after taking their degree. This habit he 
called drifting, and strongly deprecated, for without a clear 
perception of what a man was going to be, and how he was 
going to attain that end, it was almost impossible for him 
to educate himself properly in the right direction, 
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THE SCHUCKERT CONTACT SYSTEM OF ELECTRIC 
TRACTION, 


We have received from the British Schuckert Company 
a well-illustrated description of a number of the most 
important systems of working electric traction by street 
contacts which have been tried in the various parts of the 
world, The volume is rendered more complete by a 
description of that special stud system of electric traction 
which has been introduced and perfected by the Schuckert 
Company of Nuremburg. It was in 1896 that the firm 
first lad down a contact system for the electric tramways 
in Munich, and we do not think we shall offend anyone if 
we say that this system was not a great success. It, how- 
ever, enabled the firm to obtain a great deal of experience 
of the trouble and faults of a service on contact systems, 
and this experience has resulted in the perfection of the 
system we are now about to describe. In the middle of 
last year this new system was introduced into Munich, and 
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since then has given, we are informed, complete satis- 
faction, as, in spite of adverse conditions, it has worked 
without breakdown. 

The general principle of the system consists in placing 
the antomatic switch gear in groups along the line of route, 
sa that they are easily accessible for inspection. Fig. 1 
shows the diagram of connections employed, from which 
it will be seen that the gear for each stud consists of a 
contact lever, numbered 7 to 12, which connect the sectional 
conductor with the main feeder. Ia connection with cach 
of these levers there are two electromagnets, one of which 
is used to lift the lever and make connection, whilst the 
other serves to draw off the lever and break the local 
circuit. It will be seen that each of the draw-off magnets 
has two windings on it in order that it may be operated 
from the adjacent stud in eicher direction. This is required 
in order that the cars may run in both directions over the 
aame lines. The coils of the draw-off magnet are con- 
nected in groups to contact pieces, which are numbered 
52, 33, or 34, 35, which are arranged symmetrically to 
each other. Theeo are actuated by levers, as shown, by 


means of other electromagnets, which serve to control the 
direction in which the car travels. The working of the 
above system of connections may be briefly described as 
follows. 

Assuming that the current collector, 42, of the car is 
situated on the contact stud 5, and that the car is required 
to travel in the direction indicated by the arrow, then the 
course of the current is as follows: In starting, the current 
from a small accumulator carried on the car is made use of 
in the customary way, and passes through the skate, 42, 
the contact block 5, the magnet coil 17, magnet coil 12, to 
the corresponding contact of the group 35 through the 
multiple-switch lever, 57, and thence to the return circuit 
or to earth. The magnet coil 17 attracts the contact 
lever 11, and thereby connects the feeder main with the 
contact stud 5, enabling the car to proceed in the direction 
indicated by the arrow. The further working of the relays 
takes place in such a manner that the advance relay in 
the direction travelled is excited, and closes the circuit 
immediately its respective contact block is touched by the 


FId 1.—Dlagram of Connections. 


skate, while the draw-off coil of the surface contact just 
passed by the collector, but still beneath the car, and which 
is energised by a shunt current of the advance apparatus, 
attracts the contact lever and switches the respective section. 
It should be noted that the multiple-switoh levers, 36 
and 37, with the travelling direction here assumed, are laid 
over to the right, touching a series of contacts, 33 and 35 
respectively. These levers are reversed automatically and 
quite independently of the direction travelled as soon as 
the skate has touched the last of the contact studs belonging 
to the respective group and connected with the end relay 
of such group. Assuming that the car is situated with 
its skate on contact stud 5, and moves to the left in the 
direction indicated by the arrow, then upon the skate 
touching stud 4 closing the circuit, the multiple-switch 
lever, 36, will be reversed, but the current continues to 
flow through the switch lever, 37, of the rear group, and 
only commences to flow also through the switch lever 36 
when the skate reaches stud 2. 

When the car is running in one direction on a double 
line the reversal of the direction switches is done auto- 
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nections for one car and line, which can be easily under- 
stood by following the circuits through. Coming now to 
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matically, but if it should be desirable at any time to move 
cars back in the opposite direction, this can be done by 


Snduchion coil 


: 


FIG. 8. —View of a Car Running on the Contact System. 


working these switches by hand from boxes placod along | the details of the system, Fig. 5 shows a car on the line 
the route. In Fig. 2 we give a complete diagram of con- | actually equipped in Goethe-strasse, in Munich, which line 
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has been working since the summer of last year. One of 
the section switches and maximum cut-outs used on this 
line can be seen in Fig. 4. It will be noticed that 


the box does not occupy much space, and that it is 
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r ee 6) 1 Lows 
Fie. .—Autematic Cut-Out in Goethestrasse, Munich. 
very conveniently placed for access. In Fig. 5 is shown 
the method of mounting the contact block of the sleeper, 
which also supports the running rails. This contact consists 
of a hardened cast-steel stud let into a granite block of 
ractically the same size as an ordinary paving stone. The 
eight of the contact above the rest of the pavement varies 


A — —— — ec 
Lm 

1 v , 
2 k 


FIG. 5.—Contact Block on Sleeper. | 
from fin. to 14in. The space between the contact and the 


rails is, with a normal gauge, about 2ft. 34in. The leakage 
from the stud to the rail only takes place when the car is 
over the stud, and even then is not a serious matter—in 
fact, the company state that the total leakage over the line 
is not so great as that with the overhead system of support- 
ing a trolley wire. The average distance between the 


Fra. 6.—A Distribation Box, Open. 
blocks is about 13ft. on a straight line, and, of course, con- 
siderably less on the curves. At points where the tracks cross 
it is usual to insert insulated dummy contact blocks to keep 
the collectors in passing from becoming short-circuited on 
to the rails. As a rule, about 30 switch gears in con- 
nection with the studs are kept in the ono distributing 
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street box. These boxes are, as a rule, placed in the middle 
of the tracks, but they can be placed under the footpath if 
required. Access is obtained to them by manholes, so that 
the gear can be readily inspected. A small view of one of 
these street boxes with its lid off, and before being placed 
in the ground, is shown in Fig.6. The arrangement of the 
lid is such that an airtight seal is obtained, while at the 
same time moisture does not get through the seal into 


Fia. 7.— View of the Parts of the Contact Apparatus. 


the box. These switch gears, or relays, are secured to a 
wood lining, which is supported clear of the iron sides of 
the box, so that there is air all round. These boxes are 
completely equipped before leaving the works, so that 
all that remains to be done is to insert the wires from 
each stud. 

The individual switch gear for each stud is illustrated 
in Figs. 7 and 8, from which it will be seen that they 
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consist of two pairs of magnets arranged with the axes 
joining their poles at right angles to each other. The one 
pair then serves to complete the circuit, while the other 
opensit. The coils are shunt wound, taking about half an 


ampere at 500 volts. The actual contacts are made and 
broken through carbon, and it is found that this gives 
every satisfaction. A switch which had been opened and 
closed 54,000 times showed practically no deterioration at 


_ THE ELECTRICAL ENGINEER, NOVEMBER 16, 1900. 


693 


the point of contact. The chief point at which arcing 
takes place, if any, is between the brush and the contact 
point in the street, but this does not occur when the system 
is working well. This is so because the contact is made by 
the front relay before it is broken at the back. The only 
current which remains to be interrupted is the leakage due 
to the moisture in the street. A special safety device in 


will be seen, however, that while this hand switching might 
be considered a defect, it prevents a car backing along the 
line without due warning to those cars following. A car 
can, however, retarn along the line for a distance equal to 
the length of its collecting skate without operating this 
hand switch. Two forms of collectors have been tried 
on the line at Munich, both of which we illustrate. 


Ter 


Fie, 10.— Group Switch. 


connection with the relays prevents three studs in a line 
remaining connected with the feeder without the automatic 
cut-out coming into operation. This automatic cut-out is 
so arranged with a lock that it can only be worked by one 
of the skilled engineers, as the driver and conductors are 
not allowed to open the same. It has in connection 
with it a special locking device, shown in Fig. 9, 
which prevents the cut-out being raised unless all 
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Fic. 12.—Chain Collector. 


The first of these (Fig. 11) consists of a wire brush, 
which is made of steel wire, the other (Fig. 12) 
consists of a link chain. From actual experience it has 
been found that these current collectors work well, even 
with heavy snow and mud on the line. They also have 
the further advantage that they do not make a noise 
when passing over the contacts. Both before and behind 
the current collector another metallic brush is placed, 
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Fig 11.—Beush Collector. " 
which connects the rails with the contact studs. This 


the studs in the circuit are disconnected from the 
main feeder. In Fig. 10 an illustration is given of the 
sectional switch, which is aleo placed in the distribution 

xes. The object of this switch is to put the current 
from one section on to the next as the car passes. If one 
desires to change the travelling direction when in the 
middle of a section, the circuit operating the sectional 
switch has to be closed by hand. "These hand switchos are 
placed at intervals of about 65 yards along the track. It 


prevents any contact being left alive after the car has 
due to faults in the switch gear, as then the 
rushes would practically cause a short-circuit which 
would operate the automatic cut-out, and the section on 
which the car was would then be disconnested until the 
fault had been remedied. This secures absolute safety to 
the public. 
This aystem of traction is worked in Munich with a 
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voltage of 640, and curves of current consumption show 
that the contact system works quite as economically as 
the trolley system. The great advantage in the system, 
in our opinion, is that all the automatic switch gear 
is placed in such positions that it is readily of access 
for inspectión. In the event of one of the relays over the 
studs not working satisfactorily, it is quite a simple matter 
for an inspecting engineer to watch the operation of the 
relay without interrupting at all the traffic, and at the same 
time slight adjustments can be made, which is not the case 
when each individual stud has its own switch gear in its 
own base. The relays also have all their contacte with the 
system and the direction switches made by plates on their 
bases, so in the event of a faulty relay it is a most simple 
operation to replace it. The act of securing of the new 
relay in the box makes all necessary conncctions. We also 
learn that by standardising the various parte, and by 
erecting the same in their positions in the distributing 
boxes before the same leave the workshops, the first cost of 
the system is kept down. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


The opening meeting of the Institution of Electrical 
Engineers took place on Thursday week, when Prof. Perry 
delivered his inaugural address. It was stated that a letter 
bad been received from Lord Kelvin expressing regret at 
being unable to be present on that evening. "The list of 
donations to the library was then read out, Prof. PERRY 
stating that Major Crompton was bringing an interesting 
donation to the Institution—viz., an exploder, used for 
blowing up bridgss and otber property in the Transvaal. 

Speaking of this rig dpt Major CRoMPTON said he had 

brought it along with him for some 8,000 miles, to be pre- 
sent d by the Electrical Engineers to the Institution of 
Electrical Engineers. The corps would be home in two or 
three weeks' time, and they would spesk more about it 
then. The exploder, which was a little dynamo in an iron 
case, had been through several adventures since it was 
csptured, and the train in which it had been brought from 
the front narrowly missed being held up by the Boers. 
The dynamo was supposed to be the one used by Com- 
mandant Theron for blowing up over a million pounds’ 
worth of property in the sbape of railway bridges. 
In acknowledging the donations to the library, building 
fund, and benevolent fund, Prof. PERRY spoke of Major 
Crompton's gift, and said they were to bave during the 
session something of even more value from him—namely, 
a paper on his South African experiences. 

Prof. S. P. THOMPSON then presented the following 
premiums and prizes: The Institution Premium, value 
£25, to Mr. C. E. Groves for bis paper on the “ Electrical 
Equipment of Ships of War”; the Paris Electrical 
Exhibltion Premium, value £10, to Mr. S. Evershed for 
his paper on “A Frictionless Motor Meter”; two extra 
premiume, each value £10, to Prof. G. Forbes for his paper on 
‘Distant Electric Power Transmission, and to Mr. H. M. 
Sayers for bis paper on The Calculation of Distributing 
Systems of Electric Traction under British Conditions” ; 
a premium, value £5, to Mr. A. Russell for an ori 
communication, entitled How Condenser and Choking- 
Coil Currents vary with the Sbape of the Wave of the 
Applied E M. F.“; a premium, value £5, to Messrs. C. C. 
Hawkins and R. Wightman for an original communication, 
entitled The Air-Gap in Continuous-Current Dynamos.“ 
The Salomons Scholarsbip, value £50, and the first student's 
premium, valur, £10, were won by Mr. Howgrave-Graham, 
of the Finsbury Technical College; the second student's 
premium, value £5, was awarded to Mr. C. B. Nixon for a 
paper on ‘‘Switch Gear for the Generation of the Electric 
Current”; and the third student’s premium, also value 
£5, to Mr. H. J. Humphreys for a paper on Permanent 
Magnets.” 

Major CROMPTON then proposed that the thanks of the 
Institution should be given to. Prof. S. P. Thompson for 
the very able manner in which he had filled the chair 
during his year of office. It was not for bim to remind 
them of Prof. Thompson’s services to his profession, but 
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he would remind them that it was during his year of office 
that that experimental tour had taken place which had 
been such a great success, and which had done much good 
in the Institution. This could not have been such a 
success if they had not had such a man as Prof. Thom 
with them, who was acquainted with the various p 

and who could speak the languages so fluently, and 
consequently saved them from much of the ridicule to 
which they might otherwise have been exposed. He con- 
sidered it mainly due to Prof. Thompson that the tour 
took place at all. 

Mr. MoRDEY said it gave him great pleasure to second 
the vote of thanks. The President of the Institution had 
more work to do on the committees than at the actual 
meetings, and Prof. Thompson had helped greatly in 
organising and dealing with matters connected with the 
Institution. Hethought there had been no more successful 
president than Prof. Thompson. 

Prof. S. P. THOMPSON, in reply, said he thanked them 
for the kind vote which had been proposed. The statistics 
of the Institution showed that they were not yet at the 
highest point of increase. It had happened that the curve 
of . rose more during his year of office than it 
had ever done in any previous year. It was not, of course, 
due to his occupancy of the chair, but it was gratifying to 
find it so. Daring the n^ ed they had had the splendid 

ift of £1,500 by Mr. ilde, to form a special Wilde 

nevolent fand. They had also had the legacy of £2,000 
from their beloved past-president, Prof. Hughes. The 
Institution was making t progress in more directions 
than one, and he was the more confident as to its future 
in knowing that the chair was to be occupied by a man so 
capable of maintaining the ever-increasing functions of the 
Institution. He had known Prof. Perry for 20 years, and 
bad had intimate dealings with him for 12 years as his 
colleague, and one could never want a better friend than 
Dr. Jobn Perry. He would therefore, before retiring into 
the office of ex-president, congratulate the Institution on 
the choice of his successor. 

Prof. PERRY then delivered his presidential address. 

Prof. Grorce FoRBES said he had much pleasure in 
proposing a vote of thanks to Prof. Perry, and to ask that 
with bis permission the address should be printed in the 
Journal of the Institution. They would all agree that they 
bad a president who could form his views in an indepen- 
dent spirit, who could bring forward his ideas in tbe right 
manner, and who bad no fear of being pleasing or dis- 
pleasing, as long as he could put them forward. As long 
as they had such men as Prof. Perry there was no fear of 
their profession falling bebind. There was mucb, he was sure, 
that Prof. Perry bad kept back wbich he might bave said in 
the same strain. Everyone of them would like to argue 
certain points with Prof. Perry, but that was not the fitting 
time for such arguments. However, there was no doubt 
that every point raised by Prof. Perry was one for dis- 
cussion, and they would benefit by thinking of it them- 
selves. He had told them that their profession was in 
danger of falling behind, and they must all feel that there 
was this danger. He thought it augured well for their 
profession in this country that this address had been listened 
to, not only with such rapt attention, but such manifest 
appreciation by an audience of engineers. In the early 
days of electrical engineering he thought Prof. Perry would 
not have been appreciated so much when spesking of the 
benefits of theory. The period was, however, past when 
engineers despised knowledge. The practical man was the 
man who knew all about his profession, and had imagina- 
tion and resource to apply it when required. They must 
all appreciate the value he had put on pure physical science, 
and also on mathematics, which was the tool which enabled 
them to put their knowledge into a practical form. It was, 
he thought, however, Sir W. Siemens who told them that 
mathematics was a good servant, but a bad master. 

Mr. SPAGNOLETTI, in seconding the vote of thanks, said 
all who bad heard Prof. Perry’s address would profit by 
it. Prof, Perry was a man of great energy and power. 
He had attended the dinner of the Newcastle section the 
previous evening, and had hurried down to give them the 
address that evening. He had great pleasure in seconding 
the vote of thanks. 
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Prof. JoHN Perry said he knew they would not mind 
him giving them a lesson. He knew what they thought 
about the address, and that they would like to argue it 
out. He knew there was a lot to be said on tbe other side, 
but he wanted to say the things he had said. He had 
heard all the other side from Major Crompton when they 
were out cycling together. Their new colonies were 
wonderful things. At Newcastle on the previous evening 
about 60 had sat down to dinner, and he never saw a better 
collection of engineering heads. The next meeting was to 
be on Nov. 28, when a piper would be read by Mr. J. Gavey 
on“ Telegraphs and Telephones at the Paris Exhibition.” 


Inaugural Address. 
BY PROF. JOHN PERRY, M.E, DSC., FR S, PRESIDENT. 
(Concluded from page 665.) 


Just think of what is occurring at the present time. In 
England we have cheap coal, and it can be carried easily. 
In Switzerland and other countries where there is no cheap 
coal the water power bad to be utilised, and power had to 
be transmitted groat distances electrically. This needed 
high voltage, and as it is difficult to get high voltage with 
direct-current machines, alternating currents were used, 
and on account of motor troubles multiphase working has 
been introduced. What a revelation it was to almost all 
of us, that visit of a year ago to Switzerland! We saw 
enormous schemes of lighting and traction and power. We 
saw electric trains driven by distant waterfalls sandwiched 
in among ordinary trains, keeping proper time on working 
railways. We had known that there were t schemes 
carried out in Germany and America and other countries, 
and yet all the machines were quite unfamiliar to us. We 
were very much like what engineers of 1870 would have 
been if suddenly brought into a generating station. Is it 
not a fact that some of us, said to be eminent and 
thought to be practical, asked questions and made remarks 
which showed that we did not know the most elementary 
principles of three-phase working. Is it, then, any wonder 
that the traction schemes now being developed in England, 
on lines that are certainly not the best for this country of 
their adoption, are altogether dependent on the use of 
foreign electrical machinery aud employ foreiga electrical 
engineers? I am not putting this altogether fairly, for 
municipal procrastination has prevented our development, 
and yet I am not putting it altogether unfairly. 
too little theory. 

I am afraid that just now we are in a rather tight place. 
I would give something to know how we in this room are 
going to get acquainted with modern electrical engineering. 
Our usual way of learning is by actual handling of things. 
But if the millions of pounds' worth of machinery coming 
to England every year is all foreign and is used mainly 
under foreign superintendence, our usual method of study 
is made very difficult. True there are American and German, 
and, indeed, English publications, which would give a 
knowledge of the theory, but not, I think, to the average 
English electrical engineer. I know of many men 25 to 
40 years of age who seldom come to our moetings, and 
who say they are silent in discussions because they cannot 
be understood. Perhaps these men will find a way to save 
us all from being left behind. There is much more that I 
might say in this connection. An individual Englishman 
may be left behind other Englishmen, and all Engtish 
electrical engineers may be left behind the rest of the 
world, but all electrical engineera of the world may even 
be left behind other appliers of science. It is not merely 
that the incandescent mantle of the gas engineer is 
improving and necessitates improvements in our filaments, 
but in spite of the flourishing conditions of our factories 
jast now, I could give many other illustrations of how we 
shall all suffar if we do not keep adding to our knowledge. 
Twenty years ago, when giving some lectures in Clerken- 
well to workers in the then flourishing watch trado, I 
ventured to prophesy the decay of that trade; but I am 
afraid that the case of Jonah and Nineveh is the only one 
in which prediction of disaster led to reform. I venture 
no prophecy, therefore, because it might harden your 

earts. 


We know 
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Much of the evil we suffer from is due to our average 
young men being pitchforked into works where they get 
no instruction as soon as they leave school If ord 
school education were worth the name, and if school- 
masters could be brought to see that we do not live in 
the fifteenth century, if boys were really taught to think 
for themselves through common-sense training in natural 
science, things would not be so bad. But the average boy 
leaves an English school with no power to think for him- 
self, and with less than no knowledge of natural science, 
and he learns what is called mathematics in such a fashion 
that he hates the sight of a mathematical expression all bis 
life after. 

And what is the result? English engineers do make 
a wonderfully intimate acquaintance with the machines 
and tools that they work witb, but when it comes to the 
manufacture of new things they do it by fitting and trying, 
by quite unnecessary expenditure of money ugh trial 
and error. A machine is made and tried and then another 
better one, until a good result is arrived at. And this 
method did well enough in the past, and would do well 
enough in the future if only we had not to compete with 
foreigners who can really calculate. It is not all smoke; 
there is a real danger in this foreign competition unless 
we mend our ways. There is an absolute necessity for 
great change in English ways; but there are so many 
people interested in the maintenance of old methods of 
working ; so many people who think they will lose their 
bread and butter if & change takes place ; so much capital, 
scholastic and other, invested in our old machinery, that 
it takes & catastrophe to produce changes. Much of the 
strength and weakness of England has always lain in her 
conservatism. We have been talking of standardisation of 
machinery T so I may say that things have been 
standardised in England for a long time. Now, to get all 
the good effect of standardisation it is occasionally necossary 
to go in for wholesale scrapping, and it is this scrapping 
part of the business that we dislike ia England. We here 
all know that the District and Metropolitan Railways might 
have been worked electrically years ago just as easily as 
they will be when we are allowed to begin upon them, 
but, of course, the scrapping of a lot of steam locomotives 
was a serious thing. The loss of experience to English 
electrical engineer, because of this hatred of scrapping, is 
leading to other incalculable losses. I understand that the 
whole generating and line plant—the whole machinery of 
the Boston tramways—has been scrapped several times 
since they first were driven electrically. Japan has scrapped 
all her old civilisation just as France did. Daring the 
century now dying Germany has made the most sweep- 
ing changcs in her law and school legislation, and indeed 
in everything. England and Spain and China, how they 
differ in this respect even from England's own colonies. 
Of course, it may be said that English'customs have grown 
during centuries; they are well tried, and there is no 
pressing need for sudden alteration. I quite agree, but 
unfortunately this very perfection and fitness of our 
customs have bred in us a want of flexibility, so that in 
cases where a sudden change is really necessary, we are 
disinclined to make the change merely because it is a 
cbange, and for no other reason. 

No one has ever heard me speak of the decadence of 
England. When the greatness and the wealth, the manii- 
ness and the strengtb, the healthiness and good life of 
England are shown forth to the as yet ignorant world in 
all their magnitude there will be some astonishment. But 
it is our duty to keep up our high standards. We must 
change what is bad when we know it to be bad, and not 
let bad things* continue to exist, parasitic growths, main- 
tained because, on the whole, we are strong and healthy. 
You will, parhape, think that this is a very serious exordium 
when I tell you that I bave introduced it all on account of 
the state of mathematics in our profession. I feel a sort 


Such as our wretched system of weights and measures. Ob, 
young America and Australia, is ib wise to waste a year of every 
child's life, and years of the life of every business man, merely 
because we do ib in England? You get many of your pedagogies 
from us, and of course they say that without hundredweights,: 
quarters, and pounds, and Latin declensions and Euclid, the mind 
cannot be trained. Do you believe them, or are you with open 
eyes making a greab sentimental sacrifice ? 
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of degradation every time that I hear a successful, clever 
ald member of this Institution sneering at mathematics. 
There is a plausibility about his statemonts; he himself 
has been very successful in life without much help from 
mathematics ; but, indeed, his sneer is doing a great deal 
of harm to the younger members who admire his success, 
who forget that he has succeeded in spite of, and not 
because of, his neglect of mathematics. 

Oar knowledge of electrical phenomena muat be quanti- 
tative to be of practical use; we must be able to calculate. 
Mathematics is the science of calculation, and we muat, 
therefore, be able to employ, and we all do necessarily 
employ, less or more mathematics every hour of our pro- 
fesaional lives. The draper and the grocer and the house- 
keeper merely need arithmetic. Everybody now knows 
some arithmetic. Everybody can add and subtract and 
multiply and divide, and keep accounts in some simple sort 
of way. This is due to the fact that arithmetic is no longer 
taught in the old Greek method with its 27 independent 
characters (for our 10 figures), the study of which required 
a lifetime, so that only old men could do multiplication, 
and. they not only needed many hours to do one easy bit of 
multiplication, but declared that if the art were not practised 
every day it could not be remembered. Reading and 
writing and cipbering are now taught to everybody. It 
used to be that only learned men and philosophers could 
read, write, and compute. You will remember the charge 
that was brought against one of Shakspero’s characters, 
who was said to possess mere bookish theory without 
practical knowledge. And what was he?” Forsooth 
a great arithmotician.” Nowadays, when everybody can 
compute, we should say of the possessor of mere bookish 
theory, Forsooth he knows the calculus." 

For in medieval times things were taught in such a 
way tbat only a few men had a chance of knowing how 
to read, write, and cipher. We have been compelled to 
change all that, the pedagogue has by compulsion given up 
his -mediz val methods of teaching in these things, although 
in all other matters he retains them. But a time has come 
when we see that ciphering is not enough mathematics for 
us to be familiar with; wo need a little algebra, we need 
co-ordinate geometry, we need the differential and integral 
calculus. The pedagogue tells us that we must follow tho 
orthodox course oi study, which takes many years; and 
some of ue, many of us, who have followed the orthodox 
method find that we bave spent so much time and mental 
power upon it and its thousands of unnecessary tricks and 
contrivances and philosophy, that we can take in no moro 
ideas. We cannot utilise our mathematics on engineering 
problems, because we are too old and tired and basé to 
comprebend these problems. Nevortheless, we are the only 
people who know mathematics, and so we publish volumes 
of unmeaning and useless disquisitions on problems that wo 
do not understand. Or we know just enough mathematics 
to bo ablo to show our ignorance to experts, but quito 
enough to impress engineers with our knowledge ; and we 
know just enough about engineering problems to show our 
ignorauce to engineers, but quite enough to impress mathe- 
maticians, and what we publish is merely as the crackling 
of thorns under a pot. As for the man who does under- 
stand electrical problems, he remembers that there was a 
something called a study of matbematics at his school, that 
he did pass certain examinations with much difficulty and 
tribulation, that the subject had no real meaning to him 
even when he was supposed to know it, and he now hates 
the sight of anything that looks like mathematics. 

I tell you, gentlemen, that there is only one remedy for 
this. sort of thing. Just as the antiquated method of 
studying arithmetic has been given up, so the antiquated 
methcd of studying other parte of mathematics must be 
given up. The practical engineer needs to use squared 
paper. What is the uee of telling him that he has taken 
an unauthorised way to the study of co-ordinate geometry, 
that he cannot approach it except through -Euclid and 
modern geometry and geometrical conics and algebra and 
trigonometry. He says the youngest child can be made 
te 3uderstand diagrams on squared paper. Sa, again, tho 
idea underlying tho calculus is one that every child, every 
boy, every man possesses and uses every day of his life, and 


there are useful methods of the calculus that might be taught 
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quite quickly to boys, and which it would be a pleasure to 
boys and men to use continually in all sorts of praetical 
problems, but, of course, the subject of the differential 
and integral calculus is one that must come at the end 
of & long course of what is to the average boy utterly 
uninteresting and unmeanin 
ave 
differential and integral calculus, are enough to drive him 
frantic. Yes, the schoolmasters say that we must follow the 
medieval rules of the game, and all sorte of fine things 
are said about them, but as a matter of fact we only need: o 
bring a little common-sense to bear upon schoolmastere. 
At present, most of us stick to our arithmetic as a safe and 
well-tried friend. We compute after the manner of the 
draper and grocer and housekeeper. In finding out what is 
the best size of conductor, or armature winding or core, or 
iron and winding of a field magnet, we calculate by mere 
arithmetic for one size and then for another; perhaps 
we have weeks of arithmetical computation before we find 
len right size of thing to use, and we cannot frame ge 

es. 
mathematics works at the problem (as we ought to be able 
to do, but are not), and he frames a general rule, and we 
laugh at it and sneer at mathematics because he has 
probably left out of account the most important considera- 
tion. 
say why it is wrong. 


mathematics. Indeed, the 
boy never reaches the subject, whose very names, 


ner al 


And some foolish person who knows a little 


Wo know that the result is wrong, but we cannot 


Then there are some far-reaching, labour-saving ideas 


that we simply cannot get into our heads at all—we cannot 
Mn glossas them. Am I sinning against the rule as to 
8 


comradeship which exista here if I say that some of 


us are ignorant of the most fundamental fact regulating 


economy in arranging sizes of conductors? Suppose we 
find the total coat of installing a conductor of a certain 


length using one square inch section of copper. We do the 


same thing for other sizes, and we plot total cost and weight 
of mere copper on squared paper. I do not care what 
system we adopt if it is the same system for all sizes, and 
if we buy our materials from the same manufacturers and 
use the same kind of labout, our points will lie very nearly 
in a straight line on the squared paper. Hence in 

cost will be proportioned to increased weight of copper, 
and, indeed, increased total cost will be like the mere 
increase in the cost of copper, taking a slightly higher price 
of copper per ton. Some of us, ignorant of the elementary 
mathematics involved in the problem, think that the mistake 
has been made of assuming that the cost of an installed 
conductor is merely the cost of the copper in it, and, of 
course, he must feel that it is too absurd a mistake not 
to be laughed over. With an elementary knowledge of 
mathematics his mistake would be impossible, and without 
such a knowledge the clever electrical engineer is con 
atantly discovering mare’s nests in the investigations which 
he criticises. 

I know of long misleading accounts of the resulta of good 
experimental observations which might have been described 
in a few clear words by the aid of elementary mathematics. 
I know men who spend on a particular problem 10 times 
the amount of worrying thought that would enable them to 
master the easy mathematics that include all such problems. 
Quite recently one of our most eminent members declared 
to me that he had not really grasped the reason for small 
economy at a power station when there is a small load 
factor until he studied the common-sense mathematical 
form which has been given in a recent publication. And 
yet he is a man who has heard mucb, and read much, and 
talked much on this subject. | 

Every electrical engineer has a correct idea of how 
a transformer acts, or how the E M.F. in one of the coils 
d an armature of a 5 or sage generator, a 

et us say, a ro transiormer, c es a revoiu- 
tion, aid bie ths E M. F. s of all” the "tolle are com- 
bined to produce currents in the external circuits. Bat 
through how much mathematical tribulation must most of 
us have passed from our state of ignorance to our present 
state of knowledge ! It is no wonder that we are disinclined 
to the study of a new phenomenon which seems as if it 
might lead us through the like tribulation. The tribulation 
is least because it is suffered only once if we firat learn the 
calculus method which underlies all our work; it is greatest 
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if we got it up in a completely new-looking form in every 
new problem. I speak now of what is most difficult in our 
study, for there is thought required in applying the 
calculus method. Thus, for example, in multiphase work 
at the present time, the best mathematicians wonder how 
it is possible for easy calculation to be made in such s 
subject. What we want just now is that an electrical 
engineer, acquainted with three-phase current phenomena, 
should be so much a master of ordinary easy mathematics 
that he has a chance of discovering a very simple way of 
putting the matter before us. At present calculation is 
easy but tedious, and, indeed, repellant ; but I am perfectl 

certain that a competent man might quickly invent meth 

of calculation which are not only easy, but short and 
thinkable. Mathematicians with the requisite electrical 
knowledge, again, may be lacking in sympathy and humour. 
I know a book of more than 300 large pages on ordinary 
alternating carrents, and all the information in it is given 
far more simply in two pages of another book with which 
some of you are acquainted. Possibly, just now, mathe- 
maticians who are electrical, and who have common-sense, 
have too much other work to do, and we must wait their 
leisure. ^ | 

The- fact is mathematics ougbt to be the natural 
language of the electrical engineer, and at present it is 
a foreign language ; we cannot read or write or think in 
it. We are at the ning of our development, like 
monkeys, whose necessities have increased faster than their 
powers of speech. 

Some of you are aware that a new method of teachin 
mathematics has recently been introduced in nearly 
evening classes in science schools throughout the country.* 
I wish f could say that there was a prospect of its being 
introduced in all schools, for it seems to mo that this would 
lead to the result that all young men entering works would 
be masters of that kind of calculation which is most 
important in electrical engineering ; not merely a few men 
having this power, but the average men, just as average 
men can read and write. 

I am addressing engineers, men who utilise the results 
arrived at by scientific workers, men whose profession is 
applied science. But surely if we are to apply the results 
arrived at by scientific men, if the laboratory experiment 
of to-day is the engineering achievement of to-morrow, we 
ought to be very much alive to all that is going on in the 
scientific world. All men ought to be far more alive to 
the importance of scientific work. On the psychological 
side, it is perfectly exasperating to me to see how few are 
the men who know that Darwin has given a key to almost 
all the great philosophical problems of antiquity, and tbat 
there is a great mental development accompanying the 
more evident engineering development now going on in the 
world. Again, it is the fault of our 800 of education 
that all our great men, our most important, most brilliant, 
best educated men, our ag and noveliste, our legislators 
and lawyers, our soldiers and eailors, our great manu- 
facturers and merchants, our clergymen and schoolmasters, 
should remain so ignorant of physical science, the applica- 
tion of which by a few men not ignorant is transforming all 
the conditions of civilisation. But of all men, jast think 
what it means for engineers to be ignorant of science, or 
neglectful of its new developments, and of all engineers 
think what it would mean if electrical engineers sinned in 
this way. bi 

Except ours, all other branches of industry have taken 
thousands of years to gom There were bridge and 
hydraulic and sanitary and harbour and river engineers in 
ancient Rome, and such engineers existed thousands of 
years before the first papyrus was written in Egypt. Bat 
no Assyrian tile or Egyptian hieroglyphic or relic from a 
tomb indicates that telephones or electric motors or electric 
lights existed before our time. No gradual improvement 
in our methods of conquering nature led up from small 
beginnings in our electrical engineering. Our profession 

* See summary of '' Lectures on Practical Mathematics,” also 
the Science and Art Directory " and the Reports of Examiners 
on the Science Examinations of 1899 and 1900 "—all published by 
the Education Department, South Kensington, S W. The reforms 
now advocated in mathematical and science teaching are all 

. Clearly described in a paper read hefore the Society of Arts in 
January, 1880. 2 : ; 


has not grown during thousands of years of time, like other 
professions. It has sprung suddenly, full grown, from the 
new spirit which is going to rule the souls and bodies of 
men—the spirit of research in pure science. The new spirit 
puts knowledge, mere knowledge of nature, as its highest 
aim. The scientific student knows that all sorts of good 
must come to mankind from his studies; all sorts of scientific : 
knowledge are sure to be utilised by engineers, but in the 
pursuit of sclence the usefulness and utility of the result are 
of no importance. And are we—we who have received the 
first-fruits of the labours of scientific men, we the first-born 
spoilt children of the great parent of all that is to come, we 
who form the foremost files of the present time—are we 
going to turn upon our beautiful young mother and say she 
is useless and ugly, ard she hinders our money-making, 
and that we are g to kill her for the sake of the burial 
feo? Thank God, that is the spirit of only a few of us. 
Have we not, as an Institution, gone to great expense in the 
re of Science Abstracts in partnership with the 

hysical Society ? That publication has been and con- 
tinues to be of the very greatest value to all students of 
pure and applied science who read our language, for it tells 
them the results of all the scientific work now being dona 
in all parte of the world. And even if some of us do not 
read that usefal publication, do we not know that it is 
there to read if we like? Do we not know that it is 
a symbol of our redemption from the yoke of the 
Philistine ! It is one of many signs that in answer to 
the question which I have asked in this address, wo can 
truthfully say that we are professional men, that our 
profession has promise of enormous expansion and improve- 
ment, and that we are not mere tradesmen. 

I am afraid that you will think that I have a personal 
interest in putting before you the claims for consideration 
of the pursuit of pure science, because you know that I 
am trying to defend Kew Observatory from imminent 
danger. In truth I have no interest in this matter 
unbecoming a president of this Institution. For two 
years I have been trying to reason with traction engi- 
neers. Like many other electrical engineers, those 
gentlemen desire to use uninsulated return conductors. 
If they do so near a magnetic observatory certain records 
of terrestrial magnetic disturbances are quite spoilt. At 
Potedam this sacrilege has been forbidden. At Washington, 
Toronto, Cape Town, and most other important places, the 
magnetic records have already been rendered useless. Prof. 
Riicker and I were asked by the other members of the com- 
mittee of the Royal Society which was in charge of the 
Kew Observatory to defend Kew, and with the help of her 
Majesty’s Treasury we thought we were able to insist upon 
the use of insulated returns in all undertakings authorised 
by Parliament where harm was likely to be inflicted on 
Government observatories. I may say that the scheme 
designed by Mr. Clifton Robinson for using an insulated 
return conductor in the working of the tramways of the 
London United Tramways Company, in consequence of our 
action, was a thoroughly good scheme which it gave one 
satisfaction to look at—not ugly and not expensive. It 
seemed to me a fit scheme for any tramway system, however 
complex, in which overhead conductors are used. You are 
aware that fo” an electric railway, or for a tramway where a 
conduit is employed, it is in every way better, and is in a 
large scheme actually cheaper, to use an insulated return. 
We felt therefore very happy, for magnetic observatories 
seemed quite safe from interference. We were, however, 
mistaken, for the only clause which we have been able to 
get inserted in all parliamen authorisations of under- 
takings, leaves it to the Board of Trade to substitute other 
methods of protection than the insulation of the return 
conductors in cases where these other methods seem to be 
sufficiently good for the protection of laboratories and 
observatorier, and this is why the Board of Trade appointed 
the committee which met on Oct. 31 probably for the last 
time. | 

Prof. Rücker, Prof. Ayrton, and I have made many tests 
on the magnetic disturbances produced by tramways and 
railways, particularly by the Stockton tramways and by the 
Waterloo and City Railway, and we have had many meet- 
inge with the traction engineers, but nothing has yet been 
decided. I mention this matter, which has given great 
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anxlety to scientific men, because I am afraid that some of 
you may think when you hear of it that I have been acting 
against the interests of the electrical industry. I beg to 
assure you that I have been acting in your best interests. 
As an electrical engineer I ought surely to regret the use of 
Epson returns even if we leave Kew Observatory out 
ol account. Suppose we do not now insulate our returns. 
Electricity will certainly return by gas and water pipes, 
and the amount of harm done to those pipes is merely a 
question of time. Because of the ignorance of legislators 
and gas and water companies nothing is said just now, but 
will nothing be said at the end of 10 or 20 years, when 
pipes are found to be eaten away everywhere? And if by 
a * d increase of expense, or, rather, as I think, actually 
no increase of expense, but merely a little increase in 
inventiveness and common-sense on the part of electrical 
engineers, this evil may be entirely prevented, surely it is 
in the interests of all of us that insulated returns should be 
insisted upon. But even if we do not insist on insulating 
the returns in all systems, surely something may be said for 
the giving of this protection on lines near such a magnetic 
observatory as Kew. Even the magnetograph records now 
being made have been continuous for 45 years, and if Kew 
ia interfered with no sum of money can compensate for 
the interference, for if the Observatory were removed the 
fature observations would have no link with the past. An 
engineer in this room declared that it seemed to him an 
injustice to hamper the progress of electric tramways “ for 
the sake of making observations that never have given. 
and never may give, to the world any important results.” 
Now, it is not so much on account of Kew that I object to 
this sort of observation, as to its general spirit of antagonism 
to acientific research. | | 

. There is no doubt that the answer to the old question 
which Gilbert might have asked 300 years ago, What 
is the cause of terrestrial magnetism ?” is very jealously 
hidden from us by Nature. The earth probably contains 
much iron, but its great internal heat seems to forbid 
our imagining the iron to be magnetic. The assumption 
that a negative electric chargo on the rotating earth will 
explain things, requires such an enormous charge that 
this assumption has been discarded. "There are annual and 
diurnal variations of a fairly regular kind ; there are storme 
which have some relation to the Aurora Borealis, to sun- 
spots, and to earth currents. There are small sudden 
changes which seem to occur almost instantaneously ali 
over the earth. Observations of these things may be 
useless from some points of view, but scientific men have 
been and continue to be willing to give up time and much 
money for this object. Utilitarians had to be caioled 
through superstition to allow observations of tho stars to 
be carried on in ancient times, and we have no such 
cajolery to offer. We simply say that it has been through 
„this sort of useless-looking method of working that all our 
progress in science has come. 

Engineers descended from men who sneered at Cavon- 
dish and Franklin and Volta and Oersted and Ohm and 
Faraday, are you who utilise the results of the work so 
sneered at, and pile up fortunes in consequence of it, aro 
you the men to sneer at and ridicule the scientific work of 
the present day because it seems to you useless? Tell us 
& better method of observation ; give us better suggestions 
as to what these magnetic phenomena may mean; but the 
past record of scientific observation enables us to laugh at 
you when you say that magnetic observations may never 
give the world any important results. Was Nature ever 
80 open and yet so closed about a secret as sho is about 
this one of terrestrial magnetism ? Was thero ever one 
-whose revelation promised so much? How very little we 
know of electricity and magnetism! Does the mere motion 
zof the earth, taking no account of electric charges at all, 
cause it to be magnetic ? Almost anything is on the cards. 
Surely I need not appeal to your cupidity, but it is quite 
possible that our knowledge of this secret may enable us to 
‘tap a tremendous store of Nature's energy. 

Gentlemen, this is not a trades union, and it is not a 
.aociety for the furtherance of pure scientific research, but 
dt is a society of professional men who recognise the past 
services of sclontific observers with gratitude and respect, 
and hope for greater ones in the future, And shall it be 
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sald of us that our gratitude is not greater than that of 
Judas, to whom, indeed, 50 pieces of silver was doubtless 
a large sum; that we have given our hearts away a 
sordid boon"; and that as to our future hopes we are 
willing to sell our birthright for a mess of pottage. 


————— 
THE TELAUTOGRAPH. 


In our issue for July 27 we gave a general description 
of the telautograph, which is the invention of Mr. Foster 
Ritchie. We were at that time debarred from going into 
technical details for reasons connected with the Patent 
Office routine. Now that the patent rights are fully 
secured to the company, we have again examined the 
instrument and were permitted to take photographs, from 
which the accompanying illustrations are prepared. We 
do not propose to recapitulate the general description now, 
but merely state that the instrument is one for transmitting 
writing and diagrams in such a way that the personalit 
of the sender is displayed in the message received. 
In fact, the record at the sending end and the message 
received are exact duplicates. Figs. 1, 2, and 3 show 
the instrument by which this is done, while Fig. 4 
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Fic. 1.—The Telautograph with the Cover on, and with the Pen supported 
as in the act of wriiing. 


is a diagram of the circuits. This diagram includes only the 
sending parts of one instrument and the receiving 
apparatus of another, in order for the sake of clearness. 

he working is then as follows: At the transmitter two 
distinct currents flow from the battery A, through the 
switch, H, and the wires 1 and 2 to the rheostats, B B, 
thence by the brushes and, arms, C C, to the line wires 
ó and 4. The two currents then pass through the swinging 
coile, D D, of the receiving instrument, and through 
relays, E' and E, to the battery Z, and thence to earth. 
The movements of the brushes, C C, throw more or less of 
the resistance of the rheostats, B B, into the respective 
circuits, thus changing the amount of current passing to 
each of the line wires, These changes cause the swinging 
coils, D D, to move through angles exactly equal to those 
through which the brushes on the rheostats, B B, have been 
moved. 

The linkwork by which these rheostat lines, C C, are 
moved is shown in the photographs. In the centre of this 
linkwork is the pencil with which the message to be sent 
is written. The recording pen is at the receiving end, 
connected by an exactly similar series of links to the moving 
coils of the receivers. Thus it follows that any one position 
of the pen on the paper corresponds to two definite angles 
only of the arms, C C. These two angles are reproduced 
exactly on the moving coils of the receiver, and in con- 
sequence the position of the receiving pen exactly 
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corresponds to that of tho sonding pencil. The induction 
coil, F, at the transmitter is controlled by the vertical 
movement of platen, G, which is under the sending pencil, 
allowing the primary circuit to be completed through the 
contact, 5, when the plate is pressed down by the act of 
writing. This causes the induction-coil hammer to vibrate, 
sending alternating currents through the condenser, I, 
to line 4, and by wire 6 to line 3 Owing to the 
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FIG. 2.—The Telautograph with Recelving Pen dipping In Ink Well. 


great self-induction of the coils, D D, and the relays, 
E' and E, at the receiver, these alternating currents pass 
pner between lines 3 and 4 by wire 7 and the con- 
enser, L, thence through the small relay, K, and the 
wire 8. This alternating current then causes the relay, K, 
to control the penlifter, M, by means of a local current 
through wire 9, the contact 10, and the wire 11. The 
relays, E and E, are very sensitive and are operated by 
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Fic, 3.— Another View of the same. 


very weak line currents. Tho relay, E, controlling the 
paper-shifter, P, also opens the local circuit controlling the 
pen-lifter, M, so that a vertical line is not mado by the pen 
when the paper is shifted. The relav E, in conjunction 
with E', controls the signal-bell, N. For this purpose tho 
transmitter is fitted with a push key, not shown on 
diag-am, which breaks the line 3, and puts battery A 
direct to line 4, thus allowing a local current to pass 


through contact 15, wire 12, contact 13, and wire 14, to 
the bell, N. The lever, O, on the transmitter is operated 
by tha pencil, and is mechanically connected with the paper- 
shifter. Ita movement also operates a contact at 17, thereby. 
breaking current from the lines when pushed in direction 
of the arrow, and actuating the paper-shifting apparatus 
at the receiver as already described. The wires marked 
+ and — in the diagram are connected to their respective 
poles of the batteries, Zand A. It will be noticed that the 
batteries at either end are in series when signals are 
being sent, but that they are in opposition when no 
signalling ig taking place. It seems to us that in practice 
the aarth will not ba convenient for a return, and that a 
third wire will be preferable. The whole instrument shows 
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FIG. 4.— Diagram of Connections, 


a wonderful combination of electrical knowledge and 
mechanical skill. Po 


THE SLOUGH REPORT. 


The réport of Lieutenant-Colonel Yorke on the 3 
into the accident at Slough has been published. Colonel 
Yorke states that the driver takes the sole responsibility 
for the accident, and does not attempt to inculpate any 
other person. The report contains references to the failure 
of the fireman and the guards of the train to observe tho 
positions of the signals, ae was their duty according to rule, 
to the use of the “Section Clear but Station Blocked ” 
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rule for such a train as that concerned, and to appliances 
which are designed to give supplementary indications of 
the positions of signals, some of which appear to have been 
brought under the inspector's notice, a few of which he 
states are under trial. He, however, appears to consider 
that with the most careful maintenance euch apparatus 
might fail, and that drivers being made less alert by 
reliance on such mechanism, would be likely to pay less 
attention than at present to the ordinary signals. 

As an expert in railway working Lieut -Colonel Yorke’s 
seg are worthy of the most careful attention. Where 
blame is apportioned as the result of careful sifting of the 
evidence adduced there is nothing to be said. It was the 
duty of the men concerned to carefully observe the posi- 
tions of the signals, according to rule, and in so far as they 
neglected to do this they are blameable. But when sug- 
gestions are made with a view to the prevention of similar 
occurrences, criticism becomes legitimate. Consider some 
Frei from the inspector's report which refer to tbe 

ver: 


** He has a good character for sobriety, and his appearanoe 
is in his favour." 

But since the accident his eyesight has been tested by that 
eminent specialist, Dr. Cross, of Bristol, who certifies that 
Woodman's eyes are sound ; that his power of vision for dis- 
tant objects is, with two eyes together, about two-thirds of what 
it should be, and that his sight, though *old,' is for praotical 


purposes with good-sized objects ‘good,’ while ‘his colour- 
vision is icularly acute. 
Nor is there any ground for supposing that he was taken 


suddenly ill He says he was not asleep. But it seems to 
me he might be in a drowsy state without being aware of the 
fact, or that his attention may unwittingly have wandered from 
his duty, and his mental faculties have become temporarily 
deadened or inactive and have so produced that condition 
which is familiarly known as ‘absence of mind.’ It is to one 
or other of these latter alternatives, or perhaps a combination 
of the two, that I am inclined to attribute Woodman's failure 
to observe the signals at which it was his duty to stop. 
Woodman has nearly completed his sixtieth year, but he has 
al a noe of a man 10 years older than this. His age 
and the fact that he had been up since 5 a.m. probably pre- 
disposed him to the condition which I have suggested, of which 
the taking of food may have been the more immediate cause.” 


Colonel Yorke considers that tho chief lesson taught 
by the accident is the necessity for the periodical examina- 
tion of all drivers after passing the prime of life to ascertain 
their fitness physically and mentally without waiting until 
they are 60 years of age, as at present. And yet Golonel 
Yorke attributes the driver's failure to“ absence of mind,” 
and tbe report tends clearly to show that to outward 
appearance the driver’s condition was normal. How will 
periodical examinations tend to show a predisposition to 
absent-mindedness ? If a man is ever on the alert, it will 
be when he knows he is undergoing an examination, 
upon the results of which his bread and butter depends. 
Examinations for fitness physically and mentally involve 
the establishment of standards. Who will set the 
standards, and who also will determine at the periodical 
examinations whether a man rises to them? If a man 
passes the standards imposed, he is practically given a 
certificate of fitness. If after such certification he con. 
tributes to an accident, will he be criminally liable ? Will 
the person who certifies his fitness be in any way respon- 
sible ? Do not all classes of railway workmen undergo 
a continuous examination by their contact with their 
superiors? Do not drivers have to submit now to 
periodical eyesight tests without waiting until they aro 
60% If the taking of food predisposes to absence of mind, 
will periodical examinations neutralise the tendency, or 
should the taking of food when on duty be prohibited ? 

It seems very strange that an inspector of the Railway 
Department of the Board of Trade should show such di:- 
trust of supplementary apparatus to enable drivers to 
ascertain the positions of signals. The old, old fear of 
diminishing the alertness of the men by contributing 
towards the certainty of their obtaining proper notice of 
the indications exhibited for their guidance ia very 
manifest. Coming from a representative of the depart- 
ment of State which compels railway companies to inter- 
ens their pointe and signals to prevent fouling combinations 
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e by the signalman, which compels the use of | 


apparatus for indicating the condition of the line at all 


times, and which favours still further restrictions on the 
signalman’s action such as are obtained from lock and block 
working, the remarks on supplementary apparatus for the 
advantage of the driver seem very strange indeed. Such 
errors as a signalman could make without the protection com- 
pulsorily afforded him, and some that he can make now, 
would, we may be sure, be the result of misapprehension 
or absent-mindedness. The driver, however, controls the 
situation in every case. It is for his guidanee that the 
whole of the elaborate system of signalling is set in opera- 
tion. If he misapprehends the position the whole system 
with all ite checks goes by the board, and those who 
control him ordinarily are powerless to stop him, or to call 
his attention promptly to the error, as is evidenced by the 
case being considered. But to give the driver such checks 
upon himself as are given to the signalman would 
apparently teach him to rely upon the checks, and he 
would pay less attention to the signals than at present. 
In the discussion on Mr. Hollins's paper on “ Electrically 
Interlocking the Block and Mechanical Signals on 
Railways,” in 1897, Lieut.-Colonel Addison said, with 
regard to the advisability of adopting lock and block, and 
the objections brought against its use: Some of the 
objections really apply to any system of block working. 
It is said that by providing these safeguards you make the 
signalman into a mere machine and destroy his intelligence. 
I do not think it is necessary in the present day to argue 
atall on that basis.” These remarks are quite as applicable 
to objections to supplementary apparatus for the driver's 
benefit as for the particular case for which they were used. 

It is difficult to ascertain in what respect Colonel Yorke's 
recommendation is a remedy for the cause or causes of the 
accident, as shown by the report. Examinations such as 
are suggested in this case, or as suggested by the coroner's 
jury in the Bermondsey case lately, will not confer on the 
examinee tbe faculty to always do the right thing at the 
right time. Sach a faculty is instinctive, and the splendid 
record of English railways shows how widely it is spread 
amongst those engaged in working 20 enormous a traffic. 
Such momentary aberrations are the common lot, and it is 
only in the case of those saddled with large rapona 
that the results are so terrible. The true remedy for suc 
lapses is to provide means for calling attention to them as 
they occur. 

—€— ——EEÁpEM 


A HIGH-VOLTAGE KEYHOLDER. 


The International Electric Company, of 55, Redcross- 
street, E.C., are now placing on the market a new type of 
high-voltage keyholder, which is designed with a view to 
prevent arcing. In this holder the switching-off is done in 
one direction only, as if the handle is turned to the left 
the switch remains inoperative. The fitting is very highly 


—— 


insulated, as the switching movement is entirely enclosed 
by the porcelain body, and arcing is thus rendered impos- 
sible. The switch would, it appear, possess the advantage 
of having a quick breaking action, and of making a good 
rubbing contact when switched on. The holder is not any 
larger in size than the ordinary switch-holder, and it has a 
very neat appearance. From the above illustrations the 
working of the apparatus can be fairly well understood, 


THE ELECTRICAL ENGINEER, NOVEMBER 16, 1900. 701 


MEMORIAL STONE LAYING AT KEIGHLEY. 


The eleetion of the Mayor of Keighley, which took 
lace on Nov. 9, was followed immediately by an interest- 
ng ceremony—namely, that of laying a memorial stone 
at the new electricity worke. The Mayor (Mr. H. C. 
Longsdon), who had just been re-elected, performed the 
ceremony of laying the stone, being presented with a 
silver trowel and wooden mallet by Alderman Brigg. 
We have received from Mr. Smyth, the borough elec- 
trical engineer, a description of the works. In July, 1899, 
the Royal assent was obtained to the provisional order 

giving the Corporation power to supply electric energy 
within the borough. The designs for the worke were 
started shortly afterwards, and a scheme drawn up to 
include a supply of electricity for lighting and power, pro- 
vision being made for a probable demand for a supply of 
5 for thetramways. The scheme was approved by the 
orporation on Dec. 19, 1899, and application was made to the 
Local Government Board to borrow the necessary capital. 
Tenders were obtained for the supply of machinery, maine, 
etc., most of the contracts being placed in April and May, 
1900. On May 23 a Local Government Board enquiry 
was held at the municipal offices into the application for 
borrowing powers, no public opposition being raised. The 
sanction of the Local Government Board to a loan of 
£354,600 was duly obtained. On July 3 building opera- 
tions were commenced on the Coney-lane site, and have 
proceeded extremely well, in spite of bad weather and 
difficulties which have been experlenced in the foundations 
of the building. One of the main features of the works will 
be a large and commodious block of offices, two storeys in 
height. The offices have been designed to meet all future 
requirements, and a corner of the site, in a prominent 
pe but which was useless for machinery purposes, 
as been utilised. The offices consist of a general office, 
chief engineer’s and assistant engineer's offices, testing and 
show rooms. Immediately bebind the offices, but separated 
from it by a passage, is the accumulator-house—a building 
60ft. long by 26ft. wide—where a storage battery cf 256 
cells will be grape This building is lofty and well 
ventilated, and is separated as far as possible from the 
other buildings, so that a minimum of inconvenience 
is felt from the acid spray during charging. Adjoin- 
ing this, and leading into the engine- house, will 
be a well-lighted workshop and stores. The engine- 
house, which has a main entrance in Coney-lane, is 
a well-lighted building, 85ft. long by 40ft. wide and 24ft. 
high. The walls will be lined inside with white glazed 
tiles, which will give a light and clean appearance to the 
interior. The machinery will consist of three engines and 
dynamos, having a total of 800 h. p., and a switchboard for 
regulating the supply. The engine-house will be capable of 
taking 3,000 h.p. of machinery without further extension, 
and the machinery will be ordered as the demand increases. 
The high-speed vertical type of engine direct-coupled to the 
dynamos has been adopted, 
with the engine-house, is 85ft. long by 75ft. wide. Two 
Lancashire boilers, 50ft. long by 8ft. diameter, will be used 
at first, there being room for six boilers of this size. 
This part of the works is in close proximity to the sidinge 


of the Great Northern Railway Company, and when the | 


demand is sufficiently great to warrant the expenditure, a 
special siding will probably be run into the works for the 
coal supply. Water for condensing purposes will be obtained 
from the River Wortb, the Corporation having recently 
obtained rights from the Great Northern Railway Company 
to use water for this purpose. Continuous current at 
230 volts will be supplied in the town, the mains 
being arranged on the three-wire system. Continuous 
current being specially suitable for driving motors, it 
is expected that there wil be a considerable demand 
for a supply of power as soon as the works are started. 
The Electricity Committee, in view of the fact that within 
& short time they may be called upon to supply electric 
power to the present tramways, have ordered engines and 
dynamos which can be used for either lighting or tramway 
work, and provision has been made, during the laying of 
the cables, for laying tramway cables when required at a 


The boiler-house, built parallel | 


minimum of expense. It is anticipated that a public supply 

of electricity will be available by Easter, 1901, or within a 
period of about 15 months from the date of approval of the 
scheme by the Council, Mr. J. M. Smyth, the borough 
electrical engineer, is responsible for all the works in con- 
nection with this undertaking, and he bas been very ably 
assisted by Mr. H. Chilvers, his chief assistant, who bas 
carried out the whole of the work relating to the buildings. 


THE TENERIFFE ELECTRIC TRAMWAY. 


The two photographs we reproduce herewith were taken 
of the electric tramway which is to be opened for working 
shortly in Teneriffe. One of these was taken from the 


The Teneriffe Tramway from the Harbour. 


harbour, while the other shows the oxtremely narrow 
street through which the cars have to pass. The actual 
apace between the footboards of the car and the kerbs 
when the car is passing by the street will be only 15in. on 
either side. We suppose the inhabitants of Teneriffe would 
object to the drastic procedure adopted in Japan when 
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The Teneriffe Electric Tramway in Nai row Street. 


laying down electric tramways. We understand that in 
certain towns in that country the beat routes were selected 
for the tramways, and if tbe houses were then found to be 


102 close they were pulled down, and their owners expected 


to re-orect them farther back from the street line at their 
own expense. : 


LEGAL.—The adjourned case of the Mayor and Corporation 
of Wolverhampton v. the British Electric Traction Company, 
Limited, was heard yesterday afternoon in the Ohancery 
Division of the High Court, when judgment was reserved. 
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BAKER STREET AND WATERLOO. 


Consider that such a thing as a passenger steam 
railway was unknown at the beginning of the 
century, that goods were largely carried by means 
of pack-horses, and later by broad-wheeled wagons, 
passengers by horses or stage coaches, that during 
the century steam has come and reduced travelling 
to comparative insignificance, while at the close of 
the century electricity seems destined to largely 
supersede all other means of transport, we then 
recognise that progress has been extremely rapid. 
Semiramis is the first ruler history records as 
having ordered the construction of roads, but 
the business of civilisation till the dawn of the 
nineteenth century was principally transacted by 
water carriage. Home, indeed, built magnificent 
military roads, but till the advent of steam inter- 
communication between inland towns was difficult. 
Tt is probable that the improved methods of inter- 
communication are, in a higher degree than the 
spread of education, answerable for the progress of 
civilisation. So recently as 1835 seven coaches 
started daily between London and Edinburgh, 
performing the journey in forty-eight hours. Within 
a period of sixty or seventy years the time of this 
journey has been reduced to only eight to nine 
hours. Practically it was seventy years ago—in 
1830—that the first railway for general traffic in 
passengers and goods between Liverpool and Man- 
chester was opened, and immediately thirty-four 
out of the thirty-five coaches previously running 
between the two places were discontinued, the 
remaining one being supported by passengers to 
intermediate places. We are almost tempted to 
put the starting point of modern life to the year 
1851—the time of the first great international 
exhibition—though by the end of that year nearly 
two hundred and fifty millions of capital had been 
expended on British railways. Within the last 
twenty years the first electric trams—Brighton 
Beach in England, Portrush in Ireland—have 
been opened in this country. From these rudi- 
mentary efforts we have passed to the stage 
when the equipment not only of many miles 
of tramways, but of full-blown railways is 
electrical, and further railways of great import- 
ance have been constructed and are in con- 
templation which could be adequately equipped 
upon no other system. The South London and the 
Central London Railways are in full working order, 
and during the week the prospectus of the Baker- 
street and Waterloo line has been issued. The 
share capital of this line is £2,385,000, with 
boorrwing powers 4794, 000. The directorate 
consists of men familiar with railway work, 
and if success is to be attained, they should 
know how to obtain it. The thoughtful 
mind contemplating the progress made in 
so short a time almost stands aghast at its 
rapidity, and yet had there been no legislative 
restrictions it is more than probable that progress 
would have been still more rapid. It is hardly our 
purpose to discuss the prospects of the above line. 
If we did so, we should hardly feel inclined to be 
pessimistic, seeing that history teems with cases 
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where the increáse of convenience to the travelling 
public has met with due pecuniary reward. Indeed, 
it is difficult to find exception to this rule, 
hence, while there may not at first sight seem to 
be in it the promise of the twopenny tube, it must 
be recognised that the new line provides a very 
convenient means of communication across London 
and between the termini of many main lines of 
railway. One of the earliest papers to influence the 
introduction of steam railways appeared in 1825 in 
the columns of the Scotsman. Its first sentence 
reads thus: There is no single circumstance so 
essential to the improvement of a countrys abundant 
aud easy means of internal communication.“ Those 
words are as pertinent now as they wert seventy- 
five years ago, and if instead of country we write 
“city,” the conclusion is just as apt. 


THE ELECTRIC LIGHTING OF LONDON. 

We understand from a parliamentary notice that 
the Board of Trade are proposing to introduce a 
Bill in the new session of Parliament for the adjust- 
ment of the electric lighting areas of London. The 
main object of the Bill will be to make the boundaries 
of the electric lighting areas conform with the areas 
of local government fiked by the London Govern- 
ment Act of 1899. In the notice given all the 
provisional orders granted up to the present for 
areas in London are scheduled, and one learns 
that powers will be sought to confirm arrange- 
ments made between companiés and companies 
or between local authorities and companies with 
the above-mentioned object. While in certain 
cases the matter of the readjustment of areas 
wil not be at all difficult, there are others in 
which we foresee that great objections will arise 
from the interference to vested interests which will 
result from the reduction of powers previously 
granted under the Electric Lighting Acts. How 
these difficulties are to be overcome remains to be 
seen, but it is doubtful whether it is worth while to 
undertake alterations in the area of supply which 
will involve a heavy compensation in order to make 
electric lighting areas and the new municipal areas 
agree. As seventeen local authorities and ten com- 
panies are interested in the proposed Bill, there 
will be ample employment for the members of the 
Parliamentary Bar. | 


CORRESPONDENCE. 


Ohe man's word is no man's word, 
Justice needs that both be heard." 


MANCHESTER CORPORATION CONTRACTS. 


SIR, —“ Does the punishment fit the crime?” Mr. 


Higginbottcth does not appear to have committed any 
heinous offence, yet the punishment is, perhaps, the hardest 
that could be inflicted upon a public man, especially ona 
who has served his corporation with conspicuous ability. 
Out of 25 charges brought against him, 23 have gone to 
the wall. Does not this speak volumes ! Had there been 
two items dealt with, or practically one, the impression on 


ki m mind would have been very different; for, after 
t 


is only a question of sub-letting contracts for cranes 
or parts of eranes to Mosars. Higgin ttom and Mannock, 
the acceptencb of which Wu indiserdet, but vould certainly 


not be described as “altogether hüpropsr" If that word 
so, then why should a member of a private firm not do 
business with a corporation of which hé is also a member 
when a director of a limited company can do so, having only to 
disclose the fact; when a mémber of Parliament associated 
with a limited company can do so with the Government, 
and even whbn a member of thé Cabinet similarly situated. 
can do so? If this is the conclusion, then the sooner 4 
very large number of members of public bodies proceed to 
convert their establishments the better. 

1, It has not been shown that the Corporation of Man- 
chester lost a penny by giving contracts to Messrs. Pearn 
and Co., Limited, eto., and through them to Messrs. Higgin- 
bottom and Mannock. | | | 

2. It has not been shown that the Corporation of Man- 
chester did not get full value for money. 

3. It probably could be shown that the Corporation of 
Manchester have saved money by giving repeat orders 
indirectly to Messrs. Higginbottom and Mannock. 

4. The excellence of Messts. Higginbottom and 
Mannoék's cranes is genérally acknowiédged; therefore 
by buying directly or indirectly, tho Corporation ot 
Manchester were not buying inferior gooda. JE 

5. Why was this attack kept in the dark until the eve 
of Mr. Higginbottom's election to the highest honour, 
next to its freedom, that the city of Matchestor can 
bestow, When the first sub-contract to which bis judges 
take exception dates back as far as 1892 ! It is straugb 
that the persons who loaded the guns, if not the person 
who fired them, should have attached no importance to 
this matter of sub-contracts until Oct. 27, 1900. 

To conclude, the city of MantWester bgt wndoubtedly 
lost a vafükble ud visor, and its Electric Lighting Committeé 
a most able leader—ds a scientific journal admits—and 
difficult to replace, in order to start a cleansing scheme 
that may or may not be much needed, but too drastically 
applied in this instance ; whereas people who have done 
infinitely Words bhve held Bigh Met, ind Sufl * flourish Ab 
the green bay tree.” ra 

It is to be hoped 
public career of so capable a man.—Yourr, etc., 

Nov. 13, 1900. ELECTRIC. 


[N B.—Oar correspondent may question the consistency 
of the law, but the fact remains that Mr. Higginbottom's 
conduct in taking rub-contracts was in the present state of 
the law an illegal act. —Ep. E. F.] | 
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that this incident will not close the 


REVIEWS. 


Manual of Electrfoal Usdertakings, 1900-1901. Compiled under 
the direction of EMH GARORR., M. I. E. E., F. S. S., Donington 
House, Norfolk - treet, Strand, W. C. 12s, 6d. net. 


The fifth annual édition of this manual, just published, 
well illustrates, by its annual inertase in bulk, the growth 
of eloctrical utdertakings within recent years. Vol. I. 
contaitiéd 172 undertakings in 970 pages, the latter now 
number 1,272, ad are devoted to 653 undertakings. 
While the number of works bes thus increased more than 
fourfold, the capital has only just doubled itself. The 172 
undertakings in 1856 bad a chpítal of £61,109,000, and the 
capital of the 653 in 1900 Bhly amounts to £123,636,000— 
another proof, if it were needed, of the fact that capital 
dobbs not flow ‘ks frdely in pod of electrical industry in 
this tountry as it does on the continents of Europe and 
America. A number of interesting historical notes sre 
added, and the usnal carefully compiled statistical tablet, 
carried up to date, are appended. | 


— 
THE AUTOMOBILE CLUB DINNER. © 


In the Whitehall Rooms of the Hotel Métropole on 
Wednesday night Mr. Roger W. Wallace, QC, the 
president, took the chair at the annual dinner of tle 
Automobile Olub of Great Britain and Ireland. 
notable men were present, includihg Lord Borthwick, th 
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Hon. C. S. Rolls, Sir R. Harrison, Colonel Crompton, Mr. 
Stuart-Wortley, M. P., Mr. Cumming Macdona, M P., Mr. 
Scott Montagu, M. P., Prof. Boverton Redwood, Mr. C. H. 
Moore, ete. 

After the loyal toasts, the CHAIRMAN gave the Navy, 
Army, and Reserve Forces." 

General Sir R. HaRRISON, Inspector-General of 
Fortifications, in replying, pointed out how much the 
services depended on mechanical power. The transport 
of ammunition was getting beyond the power of animals. 
Unless there was a river or a railway it had become 
difficult to carry on a campaign. Mechanical power on 
the lines of communication and even on the battlefield for 
heavy guns whs necessary, and automobiles there had their 
chance. The Royal Engineers had been trying to promote 
the use of traction engines. These used to be cumbrous, 
but had done good service. Twenty-four engines were sent 
out to Africa. Some were wrecked at Las Palmas, but 
those that arrived had done useful work where there was 
no railway. Engines had aleo been sent out in eonnection 
with the searchlight, as Colonel Crompton could tell them. 
As to the future, Lord Roberte had recognised the value of 
these engines, and the Royal Engineers would investigate 
the question of tbe best type of machine. If another 
war should occur, this country would be better prepared 
with automob les. 

Prof. BOVERTON REDWOOD, in giving The Houses of 
Parliament," expressed the hope that they would see to it 
that what Parliament gave would not indirectly be taken 
away as regards motors, through the powers given to the 
local authorities. | 

Mr. SrvART-WonTLEY, M. P., proposed Suceess to the 
Automobile Club,” to which Mr. Scorr Montaau, MP, 
kopilad, and the proceedings closed with the toast of The 

isitors.” 


THE AUTOMOBILE CLUB TRIALS OF ELECTRICAL 
VEHICLES. 


We have received from the Automobile Club a most 
interesting series of figares, which, however, have yet to be 
confirmed by the Judges Committee, concerning the trials 
which took place last week. These may be taken to repre- 
sent the most unfavourable results which can be obtained 
from electrical vehicles, as the roads were in a terribly 
greasy condition owing to the continued rains; also the 
routes chosen were not unduly favourable, as the cars bad 
to go over some of the most hilly roads in the county of 
Kent. We abstract from the figures we have received the 
following information concerning the most successful vehicles. 
Thus the vehicle entered by the British and Foreign Electrical 
Vehicles Company, of 11, Devonshire square, EC, succeeded 
on Tuesday in traversing without recharging a 59-mile 
course. The total time on the journey was 5 hours 
58 minutes, but allowing for stops, which were not due to 
any fault of the vehicle, the time would be reduced to 
5 hours 24 minutes, giving an average speed of 10 92 miles 
per hour. Oa the Wednesday a run of 24] miles was made, 
at an average speed of 13:47 miles, and more would have 
been due but for an accident due to side slip. On the 
Thursday the vehicle did 291 miles in 2 hours 22 minutes, 
giving an average speed of 12:29 miles per hour. The last 
day of the trial the ruute selected was over a more level 
road, and the state of the road was rather better. On 
this day the vehicle in question went 60 miles without 
recharging, the average speed, including small stops, was 


9:8 miles per hour, while the average running speed was 
107 miles per hour. The total weight of this car was 
48ecwt. 


he car entered by the National Motor Carriage Syndi- 
cate, Limited, of 37, Walbrook, E.C., consisted of a Joel 
ear to carry two persons, fitted with a Rosenthall battery 


and Joel moter, the total weight of the car being 19cwt. 


On Tuesday the car travelled some 542 miles, exclusive of 
a detour made in consequence of the ‘driver losing his way. 
The driver seems not to have been up to the mark in 
health, as several stops had to be made on his account 
The time taken was 5 hours 14 minutes, the average speed 
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of the car being 6:6 miles per hour. Lubricating in this car 
seemed to be a rather serious trouble. On Wednesday the 
first stop was caused bya chain coming off, and on attempting 
to start again the chain mounted the pinion and bent it, 
the car having to be pushed a few hundred yards to a 
blacksmith's. After a stop of 1 hour 18 minutes a fresh 
start was made, and the ruu completed with sundry small 
stops to examine the motors, ete. The total distance 
covered was 304 miles, an examination at the end of the 
run showing & bent axle. On Thursday the car only went 
five miles, and had to return owing to one motor not 
working properly. On Friday, a proverbially unlucky day, 
the car started off at 10.50, and at 11.4 had a punctured 
tyre. Is was restarted, and returned to Chislehurst after 
four punctures had had to be repaired. The Electric 
Motive Power Company, Limited, of 75, Caistor- 
road, Baltam, entered a car to seat four, fitted 
with the company’s batteries and a four-pole enclosed 
series motor, the weight of the car being 30łcwt. 
This car on Tuesday ran a total distance of 33 miles at 
an average speed of 825 miles per hour. The hill at 
Orpington seems to have been rather too much for the 
motor, and the observer had to get out and two people 
pushed the car up that and the next bill. Pushing was 
the order of the day, as after the fifth stop the car had to 
to be helped in this way. The total time taken on the 
journey was four hours. On Wednesday the vehicle ran 
the journey of 21} miles without a stop in 2 hours 
17 minutes, the average speed being 8 8 miles per hour. 
Oa Thursday the car acoomplished 294 miles in 3 hours 
31 minutes, the only difficulty being Orpington Hill, up 
which tbe car was pushed for two minutes. The average 
speed on this journey was 83 miles per hour. On 

tiday 142 miles were covered in 2 hours 3 minutes, 
at an average speed of 72 miles per hour. The 
Canadian Electric Motor Company, of 5, Chapel-court, 
Long-acre, entered a Still Motor Company’s car for four 

ersons, fitted with the "Ideal" battery and Still Motor 

ompany's motor. Oa Tuesday this car travelled 23 miles 
in 1 hour 39 minutes, the average s being 15:04 miles 
per hour. Towards the end of the run the cells were 
nearly exhausted, and the passengers had to alight on all 
hills. On Wednesday no stops were made, and a distance 
of 314 miles was covered in 1 hour 56 minutes at an 
average speed of 11:25 miles per hour. Oa Thursday the 
distance of 291 miles took 3 hours 22 minutes, the average 
speed being 868 miles per hour. Oa this journey two 
passengers had to alight on the two hills at Orpington. 
On Friday the distance covered was 20 miles, which was 
accomplished in 2 hours 22 minutes, the average speed 
being 8 4 miles per hour. On this journey there wero one 
or two little faults with the machinery. 

The Electrical Undertakings, Limited, 12, Miller-street, 
Camden Town, N.W., had entered one car for three or four 
persons, fitted with a Leitner battery and Lundoll motor. 
On Tuesday this car covered a distance of 33) miles in 
4 hours 26 minutes, the average speed being 75 miles per 
hour. On Wednesday the distance of 21} miles was, as in 
most of the other cases, accomplished without a atop. The 
time taken on the journey was 2 hours 33 minutes, the 
average speed being 8 5 miles per hour. On Thursday a 
distance of 294 miles was covered in 5 hours 50 minutes, 
the average speed being 7 63 miles per hour. On Friday a 
run taking 4 hvurs 50 minutes was made, the distance 
being 35} miles, and the average speed 7:4 miles per hour. 
The observer in this case remarke that he walked 1j miles 
home. 


THE FACTORS WHICH DETERMINE THE DESIGN 
OF MONOPHASE AND POLYPHASE GENERATORS.* 
BY B. A. BEHREND. 


(Continued from page 671.) 


To enable the reader to judge for himeelf as to the 
correctness of the method here employed, other series of 
tests may be adduced. ` The Carves I. and II. in Fig. 4 
represent the static and short-circuit characteristics of a 


* From Electrical World and Engineer (Now York). 
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three-phase inductor generator for 175 h.p., 5,200 volte, 


500 revolutions per minute, and 50 periods per second. 
TABLE II. 
i I II. E: nj o4 
amperes. 
107 ...... 4,000 ..... 82 .... 3,030 .. . 3.200 — 97 
18 7 us 5600 .... 41 .. 3,120 .... 84600 .... 157 
145 ... 5.850 .... 43 .... 3990 .... 3470 ...... 175 
18 . 6650 ..... 53 ...... 3470 .... 3,540 ..... 248 
20  .... 7,000 .... 58 3.640 38900 .... 
275 ... 7,880 ...— 75 $910 .... 3,870 ...... 88 


Table II. contains side by side the results of the testa and 
the calculated values of the voltage at the terminals. The 


15 
Amperes Excitation 
IIe. 4.—Static and Short-Ciroult Characteristics of Three-Phase 
Indactor Generator. 


symbols at the heads of the columns are the same that were 


used in the preceding table. The load of the generator con- 
sisted of wattless current This current is given in the 
sixth column of the table. The agreement is again good, 
especially if we take into consideration’ the difficulties 
connected with the measurement of such high voltages. 
Fig. 5 represents the characteristic of a 450-h.p. three-phase 
current generator of the. inductor type. Number of 
revolutions per minute 600, frequency 60, voltage 6,700 
between the lines. Pole-pitch, 355cm. The generator was 
loaded with a synchronous motor, and the following data 
were observed: | 

Generator.—530 revolutions per minute, 6,000 volts, 
30 amperes, 34:5 amperes excitation. To this excitation 
correspond 97 amperes short-circuit current and 9,830 volts 
on open circuit at 600 revolutions per minute. 


TABLE III. 
— — Generator. 2e VV 
2 387 je si S it le 12383 : 
S [$88 gE 25 |3.[8 |Z |373] BY 
er di 828 2860 >S 3 8E. 8 8 LE 
23 2221 21 33 3.32251 .5 
235725 35 33 82833388 883 
pT 538328 Ee 4 88835 
18 5 86 147 1430 796 0 0 750 19 
200 94 154 1,550 89 08| 9 830 20 
23:5 118 171 1,830 1098 3:8| 35 1,100 47 7 
28 5 142 188 | 2200 132 | 7°35} 69 1,400 75 6 
32 158 198 2,500 | 1461)| 9:7| 88 1,630 94:5 
37:5 176 208 | 2.920 161 3140119 1.940 116°5 
45 192 221 | 3,500 1797 20:3]157| 2,370 139 


Synchronous Motor.—Excitation of the synchronous motor, 
11:8 amperes. The synchronous motor as a generator 
developed with this excitation 55 amperes on short-circuit 
and 3,900 volts on open circuit. 

With these data we find: (1) The terminal voltage of 
the generator ought to be, if the 30 amperes consist of 
wattless current, 9,850 — 30/97 x 9,830=6,760 volte at 


600 revolutions per minute. Reduced to 530 revolations 
per minute we get 650/600 x 6,760 = 5,970 volts, instead of 
6,000 volts as observed. (2) If we start our calculation 
from the synchronous motor, the terminal voltage ought to 
be 3, 900 + 30/55 x 8, 900 = 6, (30 volte. Tho three tests 
described above were made on inductive generators. The 
following data are from a very comprehensive series of 
observations on a generator with alternating poles. Two 
dynamos with four external poles and revolving armature 
in star connection were used for the tests. One machine 
was run as a generator, the other as a synchronous motor. 
The pole-pitch was 77cm., the air-gap 13cm. ‘The ratio 
of width of pole to pitch of pole was 0°60. In a design 


30 A. 600 Rcv. 
$) 


30 A. 530 Rev. 
zr ae 


Amoeres Excitation. 


Fra. 5.—Oharacteristics of Three-Phase Ioduotor Generator, 


like this the leaksge is naturally very small. This is 
manifested by the low value of the ratio of the ampere- 
turns in the field to the ampere-turns in the armature, 
which ratio was 2:50. The number of revolutions per 
minute was 470, the frequency 15°7 periods per second. 
The voltage of this machine was 180 volts, the current in 
each phase 650 amperes, corresponding to an output of 
200-kilo-volt-amperes. The accompanying table and Fig. 6 
contain the results of the observations. The current between 


generator and motor was 655 amperes. Generator and 


motor being exactly alike, the much smaller excitation of 


the synchronous motor and the large current flowing 
between the two machines insured a power factor which di 

at all events not exceed 0:20." The terminal voltage of the 
generator 1s calculated as in the preceding examples. 'The 


Amperes Excitation 


Fig. 6.—Curves relating to Test of Geueratoe with Alternating Poles. 
E M.F. of the motor is computed from the terminal voltage 


and the short-circuit current belon to an excitation 
which corresponds, not to the E.M. t to the terminal 
volte—that is to say, to that excitation of the machine 
which is necessary to produce the terminal voltage on open 
circuit. | ö lr un 
The agreement of caleujation and observation is by no 
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means so perfect in this case as in the g examples. 
This difference is due without doubt to the considerably 
smaller leakage of these larga four-pole dynamos. The 
armature winding was distributed over the surface of the 
armature in 216 open slots, thus greatly diminishing the 
self-inductance of the armature. The pole-pitch of 77cm. 
pos larger than usual, thus in ita turn diminishing the 
ge. 

Curve I., Fig. 6, represents the static characteristic, 
equal in generator and motor. Curve II. is the short- 
circuit characteristic, also equal in the two machines. 
Curve III. is the dynamic characteristic for 655 amperes 
wattless current. Ourve IV. is the EMF. of the 
synebronous motor, taken from its static characteristic by 
means of the values of the observed exciting current. 
This curve demonatrates that the current must have been 
practically in quadrature with tho E M.F.'s and the terminal 
voltage. The troken line curve below Curve III. repre- 
sents the valuea of the eee voltage, calculated accord- 
ing to the method employed in this paper. The broken 
line curve above Carve III. represents the terminal voltage 
calculated by simply deducting the armature ampere-turns 
from the field ampere-turns. | 

This case is very instructive. First, it shows that neither 
method is theoretically correct. Secondly, it teaches us 
that the method which bas been employed all through this 
paper may give values of the terminal voltage lower than 
thase observed. Though this is certainly no advantage of 
tha method, neither from the standpoint of the theorist 
noy from that of the designing engineer, yet it will bea 
fe method. The designer who ia conversant with 
thase faete knows beforehand that the termiual voltage, as 
determined in this manner, will surely be the lowest 
possible value. Some experience will soon teach him in 
what case he may expect a drop approaching the calculated 
one, and in what casa the drop is likely to 
he expected. The difference between the calculated and 
the observed values of the terminal voltsge does not 
exceed, even in this case, 84 ‘per cent. of the actual 
value, If, on the other. band, the designer relied on the 


method of tbe addition or subtraction of the ampere-turns. 


‘of the armature and the field—traating them, of course, as 
‘vectorse—he would attain results which might induce him to 
proportion insufficiently the magnetic circuit and the field 
coils. a l 
It would be useless to hera multiply the examples, as 


every electrical engineer can convince himself of tbe- 


correctness, within wide limits, of thia method. 
As the drop ia due to the combined effect of (1) the 


leakage of tbe field; (2) the reaction of the armature; 


aud (@) the loakage of tbe srmature, à satisfactory theory 
must account for each of these factors. Our method of 
determining the combined effect ef these three factors from 
the short-circuit curve and the static characteriatic does not 
do this. It can, therefore, not properly be called a theory. 


If, indeed, it were possible to desigu a generator without. 


field leakage and without armature leakage, the method 


here adopted would give unsatisfactory results; but at 


resent the best alternators have considerable stray fielde, 
rge enough to justify the application of the method here 
advocated for practical purposes. 

Nen does not permit me to discuss in detail the influence 
of the three factors mentioned above. Viewed from the 
practical standpoint, the question turns mainly on the 
avoidance of leakage. 
well as in the armature can be diminished considerably by 
enlarging the pole-pitch—that is to say, by placing the 
poles apart as far as is compatible with an economical 
design. We shall dwell on this point in tho third part of 
this article. | 

From the foregoing the reader will have gained the 
impression that if it were possible to predetérmine the 
short-circuit characteristic of an alternator in such a manner 
as to take all-important factors into account, we should 
have at our 3 & simple method which would enable 
us to calculate the dimensions of alternators with an exact- 


neas which wonld more than suffice for all practical pur- 


oses. I shall show in the following section how this may 


done. | 
` (To be continued. ) 


smaller than . 


Now, the leakage in the field as 
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PATALHY AT THE METROPOLITAN ELECTRIC 
SUPPLY COMPANY'S WORKS. 


On Thursday Dr. George Danford Thomas, coroner for Central 
London, held an enquiry at the Marylobone Coroner's Court 
to the circymgtances attending the death of Rowland Herbert 
Pigkworth, ed 22, an electrical engineer's assistant, lately 
ing at 73, Park-road, Marylebone, who died from an electric 
shock whilst at work at the Metropolitan Eleotrig Supply Com- 
ny's works at South-street, Marylebone, on Tuesday morning 


Mr. Gil Blenkinsopp (her Majesty’s inspector of factories) 
watched the case on behalf of the Home Office. 

Mr. REUBEN PickwoRrTH, of independent means, residing at 
Dyke-road, Brighton, stated that the d his son, had 
been in the employ of the Metropolitan Electrio Supply Com- 
pany as assistant electrical engineer at their works in South- 
street, Marylebone, for 18 months, and he enjoyed excellent 
health. On Tuesday niorning he received a telegram informi 
him of the death of the deceased, and he afterwards heard that 
the deceased was attending the switchboard at the works when 
by some means his hands came into contact with a live con- 
ductor, which caused instant death. 

Guy BRANDEN, a switchboard attendant in the employ of 
the Metropolitan Electric Supply Company, stated, in answer 
to questions by the Coroner, that men engaged at the works 
were instructed as to their duties and what precautions were 
necessary. Gloves were provided for use in the work. On 
Tuesday morning at seven o'clock witness went to the works 
aud found the deceased there. At half-past eight he saw the 
deceased engaged in the connecting some large cables, and these 
had to be connected with a switch. He turned round and saw 
the deceased falling, and he then noticed that deceased 
had received a shock, he evidently having, instead of taking 
hold of the insulated handle of the switch, taken hold of the 
metal work with both hands, the result being that the current 
had passed through him. He went and pulled him away by 
taking hold of his coat. Means were at once used to restore 
him, but without avail; and on s doctor being called it was 
found that he was dead. 

ARTHUR WYATT, superintendent of the South-street station, 
stated that the deceased had been an assistant for 18 months, 
and he was well acquainted with the duties and regulations 
with regard to what preveuuons were neopesary to be taken for 


safety. There was at the works a large switchboard requiring 
| connections made to it. The connections could have 
been made with perfoot asfety had the deoeased taken hold of 
The switchl itself was 


the insulated handle provid 
insulated. Had deceased looked above his head, he would 
haye gagn whether the ourrent was on or not by the pilot lamp. 
At the time of the gocident the line voltage was 1,000. 

Mr. Reainatp Topp, chief engineer to the company, said 
that the ordinary precautions were taken for the safety of those 
engaged at the works, and to enable anyone to see whether the 
current was on a switch, there was a pilot lamp above it, which 
è person could at once by looking up, and it wag gvident 
that in this instance deceased took hold of the switch by the 
metal portion with both hands, thinking the current was off. 
He should consider whether it was not possible lor some method 
to be adopted by which s similar accident to this would be 
avoided in the future. 

The Coroner said that there was no doubt from the evidence 


adopt. 

The jury returned a verdict that the deceased died from the 
effects of shock from electricity arising at a time when the 
d ed's hands came in contact with the metal of a live 
switch, and that death arose from accidental causes. The 
jurors would recommend to the immediate consideration of the 
compeny the necessity of protecting the metal switches in such 
a manner that a similar occurrence could not happen again. 


LIGHT RAILWAYS. 


A meeting was held recently in Lyndhurst to discuss the 
prope to have an electric railway from Lyndhurst Road to 

yndhurst. 

The Commissioners have confirmed (1) an order for light 
railways in the borough of Dewsbury, the urban districts of 
Cleckheaton, Liversedge, Heckmondwike, Gumeraal, Birken- 


shaw, Huntgworth, $ bornhill, and, under certain condi- 
tions, in che city of Braatord and Bee crouch of Batley, in 
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the West Riding of the county of York; and (2) an order 
entitled the Gosforth and Ponteland Light Railway Order, 
1900, authorising the construction of a light railway in the 
county of Northumberland between Gosforth and Ponteland. 


- The negotiations between the North-Eastern Riilway Com- 
pany and the directors of the Goole and Marshland and the 
Isle of Axholme light railways have resulted in an agreement 
gn the part of the North-Eastern to purchase the two light 
railways and work the lines. The company are also about to 
ask for parliamentary sanction to put into force the powers 
which the Light Railway Commissioners have granted for the 
construction of a light railway from Haxey to Tiokhill, which 
3 anus give the North-Eastern direct access to the Derbyshire 


The Board of Trade have recently E the under- 
mentioned light railway orders: (1) Bourne Valley Light 
Railway Order, 1900, authorising the construction of a light 
railway in the county of Southampton from Whitchurch and 
Harstbourne Stations to Vernhams Dean; (2) Bishpp's 
Waltham Light Railway Order, 1900, authorising the conatruc- 
tion of a light railway in the county of Southampton from 
Bishop's Waltham to & junction with the authorised Meon 


Valley railway near Brook Bridge, in the parish of Soberton ; | 


and (3) the Derby to Ashbourn light railway. 


The Commissioners have issued the draft of an onid iher: 
ropose to make authorising the conatruotion of the Darlington 
f ight inda TEE p 


— 
FORTHCOMING EVENTS. 


FRIDAY, Nov. 16. 


Jestitotion of Mechanical Engineerg—Ab 8 p. m., ordinary 
general n Paper on *' Capacity of Railway Wagons as 
affecting Cost of Transport,” by Mr. J. D. Twinberrow. 


Electro-Harmenic Society.—Ab 8 p.m., ab St. James's Hall 
. . Resteurant, evening concert (ladies night), Major Crompton 
presiding. 


Meeth-Esst Cost Institution of Engineers and Shipbuilders — 
At Sunderland, ordiaary meeting. Discussion on Mr. C. H. 


Ianes's paper on The Stress produced in a 5 Rod 
at Motion,” aod a paper on e Liquid Fuel," by Mr. E. L. 
e 
 BATUBDAY, Nov. 17. - 


Glasgow and West of Scatland Techpioal College Scientific 
Boeiety.—Ab 7 30 p. m., ordinary meeting. Paper on Some 
pee: on the Organisation of a Workshop," by Mr. H. D. 

ackson. 


North-East Coast Institution of Eaginecers and Shiphuilders.— 
At Newcasile, graduates’ meeting, Paper on Comparison 
between British and American Locomotive Practice,” by Mr. 
H. J. Potts. 

Monpay, Nov. 19. 


Imperial Institute. —At€ 8.30 p. m., free lecture on ‘ The SOME 
Resources of Victoria,” by Mr. Jas. Stirling. . 


TUESDAY, Nov. 20. 


Institution of Civil Engineers.— At 8 p.m., ordinaty meeting. 
Discussion on paper on The Metropolitan Terminus of the: 
Great Central Railway,” Messrs, G. A. Hobson and E. 
Wragge ; and, time permittlog: on '' Machinery for the 
Manufacture of Smokeless Powder, ' by Mr, Oscar Gubtmann. 


WEDNESDAY, Nov. 2l. 


Seciety of Arta. —At 8 p. m., ordinary meeting. Opening address 
n tho Em session, by Sir John Evans, R. C. B., F. R S., 


Royal 3 TENEN 7.30 p.m., ab Institution of 
Civil Engineers, ordinary meeting. Paper on An Improved 
Mounting for the Lens and Bowl of the Campbell -Stokes 
Sunshine Reoorder, by Me. Richard H. Curtis. 


Tuurspay, Nov. 22. 


Institution ef Electrical Eagineers.— At 8 p. m., rale 
meeting. Paper on *''Telegrapbs and Telephones at the 
Paris Exhibition, " by Mr. J. Gavey. 


Institution of Electrical Engineers (Dublin Section). — Ab 
rooms of Royal Dublin Society, first ordinary meeting. 


Fripay, Nov. 23. 


Physical Society.—Ab 5 p. m., ordinary mary eee come on 
‘*The Anomalous Dispersion of Carbon,“ b R. W. 
Wood ; ''The Liquefaction of Hydrogen," E M. W. 
Travers ; and On the Refraction of Sound by Wind, ” by 
Dr. E. H. Barton. 


Institutien of Junior Engineers. —At 7.30 p. m., joint meeting 
with the Architectural Association at 9, Conduit. etreet. 
Paper on The Uses of Rolled Joiste in Construction,” by 
Mr, A. T. Walmesley. l . 


.| alone and balancing t 
|| is, the fall in voltage—and the other to effect the over- 


QUESTIONS AND ANSWERS. 


Under this heading we insert qnestions and answers 
of a practical character relating tp central-station on WWE 
tramway work, or construction work; and for each snit- 
able question offer one shilling, and for the beat a 
of any question we offer ten shillings, We also 
five shillings lor every other answer we print. The Mors 
to any question should be sent within 10 days after the 

uestion has appeared. We would call the, attention o 
sae sending in answers to the fact that the neatnesa of 
any sketches (which must be ink) gent in ig considered 
when marking the relative values of these answers. 
formule must be carefully written to ee mistakes as 
to symbole, and all loose sketches should be signed by the 
author, The matter should be written on one side only 
of the | bapor Questions may be sent at any time. 


QUEaFIQNS. 

| 325. While i in charge of the controlling board in a high- tension 
alternating-ourrent station, the shift ony r switched in 
a machine without synchronising it with another machine 
on the bus bars. The former eris waa high-speed 
150 amperes at 2,000 volts ; the latter being a low-speed— 
50 amperes at 2, 000 volts. - After the two machines werp 
connected there was a drop of five volts on the low-tension 
voltmeter, and although I took all the resistance out of the 
‘shunts the voltage slowly dropped, until the light ent 
faded out. Then the: fuses of the lew-speed ma 
becamo ‘white hos. and blew. Kiadly explain the foin 
for the above.— A. H. 

326. Desoribe and explain some method of determining the 
hysteresis loag in the armature of a eontinuous-current 
dynamo.—R. F. W. 

ANSWERS. 


Question No. 819. — Why is it not common to run compound 
dynamos with equalising cables connec all the serigs 
coilg in parallel on town-lighting supply ? ould not this 
be advantageous whers many heavy motors were coupled 
to the lighting mains? Give reasons for and against. 


Best Answer to No. 519 (awarded 103. ).—To understand 
why compound machines are not used to any great extent 
in central-station werk, a study of the working of these 
machines will be an advantage. The great convenience of 
compound-wound machines is that in a single machine the 
series-turns can be made tocompensateforthedropin pressure 
between the dynamo and outside cireuit. When compound- 
wound dynamos are run in parallel this effect cannot be 
produced, as the rise in pressure is caused by the individual 
| machines, not the sum. To run compound machines in 
parallel two series windings would be required on each 
machine, one winding carrying the output of the machine 
e action of the machine iteelf—that 


compounding, and thereby balange the drop in the feeder 
and. distribution system—tbat is, this second winding 
carries the whole output of the statian. This means com- 
plicating the field windings, and although a steadier 
preasure is obtained on the mains, especially in the case 
mentioned, it is not worth the extra cost which the winding 
would involve. 


Another point against using machines as suggested is 
the fact that a somewhat complicated switching arrange- 
ment would have to.be carefully followed out, or a serious 
accident would be likely to follow. Now, using shunt 
machines the magnets are excited from the mains, the 
mashine is speeded up te the required voltage and then 
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switched in. This is a simple process, but in running 
compound-wound machines in parallel the following method 
of putting a machine in circuit must be followed: Now 
suppose machine D, is running and D, is required to 


e up some of the load. Switch S, connecting on to. 


the mains and S connecting the shunt will be on. To put 
D, in circuit, D, is speeded up and the shunt switch S, 
closed, exciting the field. Switch Z is then closed, and 
when voltage is right main switeh S, is closed, putting 
machine in circuit, This sounds easily accomplished, but 
when the switches are on the board surrounded by others 
a mistake may easily occur. It is far better plan to use 
Er — and a booster to keep the voltage steady.— 


Answer to No. 319 (awarded 5s.).— Practically the whole 
of the continuous-current stations installed during recent 
years have taken advantage of the copper economy afforded, 
and adopted the three-wire system, so that it is in con- 
junction with this system that the comparison between 
compound and shunt machines must be made. 

Let us first consider the principal points of the system 
generally employed. Shunt machines are used in most 
stations connected across the outers, in conjunction with 
& relatively small balancing set, with the middle point 
between the two armatures connected to the middle wire. 
A battery also is generally installed, and this materially 
helps to nce the system, besides supplying a reserve of 
power at heavy loads, enabling the machines to be run at 
or near their most efficient point. If a small differential 


booster is connected in series with the battery, it is enabled 


more -— to give out power with a diminished drop in 
voltage at the battery terminals, and thus to aid the main 
machines; so that, if the size of the battery and booster 
are suitable, the volts at the station need not vary to any 
great extent, although {t will be necessary to rise the 
pressure at the station in times of heavy load, so as to 
allow for the drop in potential up to the feeding points, 
which of course varies with the current in the feeder. 

Now, if we are to adopt compound machines instead of 
shunt, still using the batteries, we need to see substantial 
reasons for so doing, as the machines themselves will be of 
higher cost. The main machine cables leading to the 
switchboard will need to be practically of double length 
(owing to the necessity of first connecting to the balancing 
'bus bar and then back again to the series winding), and 
the switching arrangements will be somewhat more complex 
and expensive. If by their use we are enabled to obtain a 
constant voltage at the feeding points at all loads auto- 
matically, the extra outlay might be advisable. Let us see 
if this can be done. It is evident that to effect this the 
machines must be over-compounded, and in the event of a 
heavy load the station voltage will in consequence be 
raised above the normal. Now, if batteries are connected 
across the station mains, without any booster in circuit, 
they will at once commence to charge, or, at any rate, will 
reduce the amount of power they were formerly giving out. 
to the circuit. Thus, when most needed as a help, they 
would preve a hindrance. But, to place the two systems 
under comparison on the same footing, let us assume that. 
differential boosters are in circuit with the batterier, and 
are so designed that they will supplement the battery 
voltage sufficiently to enable the battery to give out an 
increased current with the increased load (they must be of 
larger range to do this than in the case of the shunt 
machine) ; difficulties still occur. The generators will, if 
properly compounded, compensate for the voltage drop in 
the feeders, provided the whole current can pass round the 
series coile, but with the battery suppl ing current for vary- 
ing amount this is obviously impossible, so that the voltage 
could not be kept constant at the feeding points automati- 
cally, and if tbe services of the switchman are required to 
effect tbis object, why not employ the cheaper shunt 
system. | 

Apart from this, over-compounded machines are not 
considered suitable for employing with batteries, owing to 
the fact that any reverse current through the machine 
weakens tbe strength of the field magnets, instead of (as 
in the shunt machines) strengthening it, and this further 
reduces the voltage of the generator and renders it liable to 
-A reversal of ty. e shunt system therefore, in, 


spite of its lower cost, seems preferable, if batteries are 
used in both cases. Let us deal with the case where com 
pound machines are used without batteries, as compared 6) 
shunt machines with them. The whole load will now fall 
upon tbe generators, which, in consequence, must be of 
sufficient power to cope with the highest peak of the load 
curve, and this in some districts would render a consider- 
able addition to the present plant necessary. The machines 
also, in times of comparatively light load (especially if a 
large part of that load consists of motors), must be run con- 
siderably ander their full output, otherwise, although the 
series coils might endeavour to keep up the vol in the 
event of a sudden addition to the load, the machines will 
alow up, and thus cause a diop in volts, to say nothing of 
the danger arising from overloading the machines. Under 
these circumstances, the efficiency of the plant will be 
decreased. 

ain, the battery plays a most important in the 
Mond of the fe aan, and if it is disp maed witb, 
having a larger S prag set will only partiall 


y com- 
neate for the loss. In small stations also it is found to 


6 & great advan to be able to shut down the running 
lant at night, and to feed the mains entirely from the 
atteries, for by so doing a third shift is dispensed 


with, and as a large number of continuous-current stations 
avail themselves of this, it must be reckoned as a point 
against the employment of compound machines without 
batteries. 

In conclusion, I thiuk that although compound machines 
are undoubtedly beneficial for many purposes, yet for 
general distribution from a generating station, shunt 
machines, having a d.ff;rential booster in series with the 
battery, have decided advantages, even iin the 
tion of motor load be comparatively large.—W. G. 


Answer to No. 319 (awarded 6s.).—Though compound 
dynamos offer certain advantages for stations in which 
large and sudden variations otcur, such as traction stations, 
they are not to be recommended for the ordinary ligh 
station. Even if the station supply a large amount 
current for power purposes, it is most unusual for the 
general momentary load variation on the motors to be 
sufficiently large in themselves to affect the bus bar 
voltage. Further, the rules of most supply companies 
provide against a sudden rush of current when starting a 
motor by insisting on a certain small current (10 to 50 
amperes) not being exceeded when the starting switch is 
on its first contact and the motor is at rest. This being 
the case, shunt dynamos regulated by hand are found quite 
satisfactory, though compound dynamos would undoubtedly 
require less attention in this respect. The latter would, 
therefore, probably come ‘into more general use if it were 
not for the practical diffieul.ies in running them in parallel. 
In spite cf the use of an equalising lead putting the series 
windings of all the machines into parallel, there is distinctly 
more tendency to disproportionate loading with compouad 
than with shunt dynamos. The reason is that if from any 
cause, such as a rise in speed, one of the dynamos give 
more than its proper proportion of load, the armature reaction 
will immediately lower the volte of a shant machine, which 
thus tends to right itself, whilst in the case of a compound 
dynamo, though there is a certain amount of mig unn. 
effect (due to part of the excess current being diver 
from the series winding of the overloaded machine to those 
of the other machines by the equalising lead), it is much 
smaller than in the shunt machine, The result is that a 
given rise in speed on one of the machines produces a much 
greater overloading of that machine if it is compound than 
if it is shunt wound. Any 3 on the side of the 
compound dynamo in the way of self-regulation is further 
discounted when it is remembered that even if the machine 
is wound to compound exactly level when warm, it will 
compound down to an appreciable extent when cold at firat 
starting up. Oa this account a resistance in tbe shunt for 
hand regulation is still a necessity, almost as much as in the 
case of the shunt machine. 

The advantages and disadvantages of a compound 
dynamo may, then, be shortly stated as foliows : 


Advantages.—(1) They serve to maintain the su 
voltage more rare ander large and sudden load mar ca 


THE ELECTRICAL ENGINEER, NOVEMBER 16, 1900. 


when these occur; (2) they require little or no hand 
regulation as the load increases. 

Disadvantages.—(1) Practical experience has shown that 
there is more liability to disproportionate loading of the 
Various machines in parallel due to unavoidable speed 
variations ; (2) though the characteristic curve may be 
level at a given temperature of the field coils, its shapo is 
sure to change when they are either cooler or hotter than 
this, and hand regulation must then be resorted to, just as 
in the case of the shunt machine; (3) the shapes of the 
characteristic curves of the different machines in el 
must closely resemble one another for satisfactory work, 
and this condition, as well as the condition that the resist- 
ances of the series windings should be in inverse proportion 
to the outputs of the respective machine, are often difficult 
to fulfil when installing new machines of various makes.—Q. 


Answer to No. 319 (awarded 5s. ).—The reason compound- 
wound dynamos have not come into general use in electric 
lighting stations appears to be due to one or more of the 
following disadvantages; (a) complication of switch gear ; 
(b) greater liability to accidente when changing the machines 
about; (c) extra cost. 

Referring to (a) it will only be necessary to carefully 
examine the connections involved, when, say, a set of six 
machines are required to be run in parallel, in order to see 
the extra switch gear required over and above that used 
for simple shunt machines, and also the fact that this 
ct arn very careful manipulation, or very serious things 

happen. Should a breakdown occur at one of the 
engines a very serious short-circuit would result unless the 
automatic cut-out came out to time, and in some cases 
reversal of polarity has resulted from the series coil over- 
powering that of the shunt due to the latter failing or 
the engine failing. In the case of the shunt machine it 
is not possible to reverse the polarity should the engine 
fail, because the direction of the eurrent round the field 
' coils of a shunt machine is the same when giving out 
current or receiving current as a motor, so that should the 
pressure of the shunt machine fall a little below that of 
the rest in parallel with it the machine would tend to draw 
the engine round; but with the compound dynamos the 
caso is very different, as pointed out above, for should this 
reversal of current ‘round the series coil overpower the 
shunt a reversal of polarity follows, and unless careful 
precaution is taken a consequent short-circuiting of the rest 
of the machines, hence a very reliable zero cut-out must 
be used. 

From the point of view (b) it may be well said that the 
compound machine is not so easily handled as tho shunt 
machine, and simplicity is everything in central-station 
working, especially where a great namber of units are 
already installed ; and I think it may be said that if the 
shunt machine is well designed, and fitted with a good field 
control, and the machine coupled to an engine having good 
expansion gear or simply a reliable throttle governor, that 
for a general lighting supply it is all that is required, 
without going to extra expense and complication. 

Dealing with the latter part of the question, there is no 
doubt that the use of compound machines on a aupply 
having a good number of heavy motors would be helpful, 
especially if these are constantly varying in load. Then the 
compound machine can better deal with this class of supply, 
which brings us practically down to the tramway supply, 
for which the latter machines are best suited, but, gene- 
rally speaking, the average station’s motor load is small, 
and not of so varying a nature as that of a traction 
station. In one or two larger stations I believe compound 
machines are used ona lighting supply, but it is only in 
one or two instances, and no doubt the loads are subject 
to great variation these partieular stations—as in 
Glasgow, for instance. 

In cases of combined lighting and traction stations the 
modern practice tends towards the employment of com- 
pound dynamoe, with a switchboard arranged for each 
source of supply, so that the generators may be used on 
either lighting cireuit or tramway supply, but in most 
cases the dynamos are so arranged that when the leads are 
plugged up to the lighting mains the field series coils are 
cut out, leaving the machine to do duty as a simple shunt 
machine,—A. H. 
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No. 320.—In an alternate-current station where 
accumulators are charged by means of a direot-current 
dynamo driven by a synchronous alternate-current motor, 
what will be the increase in the cost per unit supplied 
due to the conversion and storage of the electrical energy 
and to capital charges on the additional plant ? 


Best Answer to No. 320 (awarded 10s.).—The increase 
of cost per converted unit will very greatly depend upon 
the number. of units so converted, upon the maximum 
demand at any one time, and upon several points on 
which no data are furnished. The question may, however, 
be investigated in general terms, and an expression 
obtained from which tho actual increase of cost may 
readily be found. | 


Let p = 


cost of each alternating unit ; 
price of alternating motor and 
generator ; 
price of battery and accessories ; 
efficiency of combined motor and generator ; 
efficiency of battery under average conditions ; 
rate of interest per cent. on capital sunk ; 
allowance per cent. for depreciation of machinery ; 
allowance per cent. for depreciation of battery ; 
annual extra expense for attendance, oil, eto. 
number of units converted per annum. 


continunus-current 


il 
ii 


I 


2 CD tj 


Then the coat of each converted unit is 
10,000 p a (BTH) HTB 
* 100 N N 


The extra cost thus consists of three parts: (1) making up 
the loss of energy in converting ; (2) covering interest and 
depreciation ; (5) covering extra attendance and expense. 
As an example in the application of this expression, let the 
case of a converting plant and battery for 500 ampere- 
hours be considered. The aceumulators will cost about 
£220, the machinery, supposing conditions permit of 
10 hours for charging, would probably be about £120; 
the combined efficiency of motor and generator we may 
take as 80 per cent. t of the battery depends largely 
on the rate of discharge, but may here be taken as 85 per. 
cent.; allowanee for depreciation of machinery would be 
10 per cent., that for the battery nearer 20 per cent. ; the 
rate of interest is taken as 3 per cent.; extra attendance, 
etc., amount, say, to £80 per annum. Now, if 175 units 
be converted in the year, and the cost of producing the 
alternating unit is 1:5d., the cost per converted unit is 


10,000 x15 , 3 (340) +10 (120) + 20 (220) , 80 
85 x 80 . 100 x 175 175 


which comes out to 2:805d. It will be noted that the 
greater part of the extra cost is due to the loss of energy 
in conversion. "The exact proportion, however, in which 1t 
comes under each of the three terms depends upon capacity, 
maximum current, etc. —ZERO. 


SHEFFIELD CORPORATION ELECTRIC SUPPLY 
DEPARTMENT. | 


The followimg is the report on Continental electrical 
machinery, by Mr. S. E. Fedden, chief engineer and 
manager of the Sheffield electric supply Sopanen to the 
chairman and members of the Electric Light Committee of 
the Sheffield Corporation : : 


GENTLEMEN,—In response to your instructions, I visited 
France and Germany in order to gain information with regard 
to Continental practice in single-phase and polyphase ter- 
na systems, and have pleasure herewith in reporting on 
ations. Before starting on the Continent, I obtained 


my o 
introductions and pass-cards for permission to visit the elec- 
tricity works, and I must take this opportanity to thank Mr. 


Robert Hammond for his kind assistance in this direction. 
The firms through whom I obtained these permissions had, in 
addition to exhibits at the Paris Exhibition, carried out the 
complete contracts for the several stations which I visited, and . 
I received every courtesy and assistance in obtaining informa- : 
tion from their representatives. 

The city of Paris, as London, is divided into numerous 


districts, and supplied by different companies; some supply 
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oontinuous current and some alternating. The stations in the 
city, however, very soon became loaded up, and it was then 
found necessary to go outside Paris and generate electric energy 
on a large scale. A big station was therefore erected about six 
miles down the River Seine, and I was informed that they 
already had 12,000 ap of polyphase maehinery, working at 
5,500 volts, installed. So strict were they, however, about admit- 
ting anyone into the station that I was not allowed in, although 
I took a letter of introdaction from a prominent consulting engi- 
neer in Paris to the manager, who was a personal friend of his. 
At the Exhibition I had very great difficulty in getting about, 
as on the four days I was there the President was entertaining 
the mayors of the whole country, and as a consequence there 
were half a million of people in the Exhibition. However, I 
saw & large number of very fine engines and alternators, more 
especially in the German section. The Germans have made a 
very great advance in all electrical machinery during the past 
few years, aud, as a rule, the design of the five large manufac- 
turing firms is very similar. It is also similar to American 
practice, but the finish on the work of the German machinery 
is far superior to that of the American. There were three 
large vertical engines in the German group—combined triple- 
expansion three-cylinder and triple-expansion four-cylinder. 
These engines were 1,500 h.p., 2,000 h.p., and 2,500 h.p. 
respectively. One was direct-coupled to a polyphase 2,200-volt 
enerator by Siemens and Halske. The next engine was built 
y the Consolidated Augsburg and Nuremburg Company, 
iving an output of 2,000 h.p. at 83 revolutions per minute. 
he Augsburg Company make a speciality of horizontal engines, 
whilst the Nuremburg Company have built more of the vertical 
type. On one of the Augsburg engines was connected a 
1,060-kw. Helios alternator of very fine design, running at 
70 revolutions per minute, and furnishing either polyphase or 
single-phase current. The French oompany (Anciens Etablisse- 
ments Cail) had a large vertical compound Reynold-Corliss 
engine ooupled to three-phase 5,500-volt alternator of the 
French Thomson-Houston Company. The French company 
also had numerous other steam alternators of varying power 
from 1,000 h.p. to 2,000 h.p., conneeted mostly to polyphase 
alternators. The ruling periodicity is 50 second, 
although some companies vary a few periods either one side 
cr the other from this. (You will, no doubt, remember 
that this is the periodicity which it was decided our new 
machinery should be constructed for and our present machinery 
be lowered to.) The alternators are insulated for any voltage 
that may be required, acoording to the distance of transmission, 
and are direct-ooupled to the engines. The speeds are all low, 
from 80 to 125 revolutions per minute. The largest polyphase 
alternators on exhibition had been manufactured by the 
Allgemeine Elektricitats-Gesellschaft. This was 35,000 kw. 
The engine, however, had not been completed in time for the 
Exhibition, therefore à motor had been connected up to show 
it running round. I saw polyphase motors at work for all 
purposes, from 4 h. p. up to 135 h. p. Alternating motors were 
also working spinning and printing machinery, cranes, elevators, 
and the moving staircases, and, in fact, almost everything 
imaginable where clean and easily accessible power might be 
required. One polyphase motor of 125 b. h. p. takes its energy 
direct from the mains at 3,500 volts, and is belted to the 
centrifugal pump for supplying the water to all the fountains 
round the Trocadero building. It was working under most 
exceptionally trying conditions on account of the wet place in 
which it was erected, but the attendant informed me that it 
went along regularly almost day and night, and no trouble had 
been experienced on account of the high voltage or otherwise. 
The new liquid air machine was also being worked by an electric 
motor. There were also a few single-phase motors working, 
but the proportion was small compared with the polyphase. 

The Nernst Lamp Company had a very fine display of 
electric incandescent lighting. This company has a new incan- 
descent lamp which takes only 1:5 watts per candle, as com- 
pared with 5:5 to 4 watts per candle used by our present type 
of lamps. It is a new patent, is at present very costly to make, 
and the lamps only lust from 200 to 300 hours. It, however, 
gives a very brilliant white light, and as soon as the company 
are in a position to place it on the market as a reliable article I 
have no doubt electric lighting will have an enormous boom, 
The general illumination at the Exhibition is quite beyond 
description, and it must be seen to be appreciated. It com- 
prises incandescent and acetylene gas, and a most lavish 
display of arc and incandescent lighting. The electrically- 
illuminated fountains, at the end of the Champs de Mars, 
are one of the features of the Exhibition. The Bremer arc 
lamp is also another improvement in aro lighting, and a decided 
advance both in the cost and power for street-lighting may be 
expected if the experiments now being carried out by Herr 
Bremer fulfil his expectations. The carbons are pre with 
20 to 50 per cent. of 5 salts of metals, such as 
calcium, silicon, and magnesia, and experiments at present 
show that by this new method light can be generated at an 
expenditure of about 1 watt per candle, as against '4 to 
'5 watt per candle as is at present the practice. The new lamp, 


therefore, is three times as efficient as the best of the old 
ones, and I was informed that the regulating mechanism was 
exceedingly simple, but the details have not yet been disclosed. 
The reason why this lamp gives so much more light than our 
7 arc lamp is that the are itself furnishes considerable 
ight, and so makes a more even distribution of illumination, 
whereas in the present ordinary lamps most of the illumination 
comes from the glowing carbons. I have considerable hopes of 
this lamp, and trust that it will be placed upon the market in a 
practical form in time to be considered when the question of 
the arc lighting of the streets of Sheffield is gone into. The 
street aro lighting in Paris is not very good, because the arcs 
have been surrounded with very small 4 Each lamp has 
its own transformers at the foot of the pole to transform the 
„ from 3,000 volts to 35 volts ; and, on enquiry 
from the lamp-trimmers, I found that two men attended to 
60 lamps per day. I visited the Paris Municipal Buildings, 
which are most lavishly decorated, and there observed that the 
incandescent gas lighting, which had been installed on a very 
elaborate scale, was being replaced by the electric light. 

Strassburg (Population, 150,000).—At Strassburg, the first 
thing I noticed was a polyphase motor working in the pouring 
rain, without a oover of any sort over it. It was down by the 
riverside screening builders’ sand and gravel. Oa enquiry, I 
found it was not unusual to use these motors wherever they 
might be required, either on new buildings for working mortar 
mills, or for lifting the material to practically any height. The 
man in charge of this motor simply knew how to switch it on 
and off at meal times, and otherwise took no notice of it. The 
parks and public gardens at Strassburg are all brilliantly lighted 
by arc lamps. I visited the electric lighting station, and made the 
following notes. The plant installed comprised four 900-h w., 
one 265-kw., and two 280-kw. steam alternators (polyphase), 
3,000 volts; two 600-kw. and two 300-kw. steam dynamos 
for tramways, continuous current, 500 volts ; two 200 and one 
400 ampere polyphase motor-driven exciters, 70 volts; one 
200-ampere steam-engine exciter. A large set of accumulators 
are also installed as a stand-by for the tramways, and also 
for exciting the alternators in case of breakdown of the 
mechanical exciters. Compressed air is laid on through- 
out the station for cleaning the running machinery, and 
the Weatinghouse air-compressor is run by a motor. One 
of the boilers is fitted with a new kind of automatic stoker, 
similar to the Bennis stoker now in use at the Sheffield station, 
except that the shovels are arranged to throw the coal to three 
different distances in the furnace. There are 170 arc lamps in 
the streets, of the alternating type, and many hundreds of 
motors from 4 h. p. to 100 h. p., one factory alone taking 300 h. p. 
from 6 a. m. to 6 p.m. This is in a city of only 150,000 people 
(as stated above). The charge for energy for lighting is between 
6d. and 7d. per unit; for power, 24d. per unit. Coal in 
Strassburg is very expensive, and the cost per unit at the 
works, notwithstanding the advantage of the heavy day motr 
load, came out at 1°434., which leaves a very small margin for 
profit on the price of the power when other costs are taken 
into account. The capital expended in the works came out at 
about £92 per kilowatt installed, as against about £150 per 
kilowatt installed in Sheffeld. There are numerous other 
important points of a technical nature with regard to the laying 
out of the engine-house and the working of the condensers, 
etc., which I carefully noted. 

Nuremburg (Population, 160,000). —At Nuremburg I spent 
several hours in the factory of the Sohuckert Electrical 
Company, where 8,000 men are employed. These works are 
divided into two sections, one for the manufacture of continuous 
and the other of alternating machinery. In the continuous- 
current section the power for all machines, cranes, lifts, etc., is 
supplied from its own continuous-current central station, and 
in the alternating-current section all the power is supplied 
from its own alternating-current station. This gave me an 
excellent opportunity of comparing the two systems side by 
side, and I must confess there was very little to choose between 
the adaptability and working of the two methods, exoept that 
the alternating-current motors could stand very much more 
rough usage and did not require so much looking after as those 
run by continuous current. Portable tools, worked by motors, 
were carried about the shops to all heavy work, instead of 
moving heavy work to the tools. In each power station was 
erected a connecting link between the two systems, in the 
form of & motor-generator and rotary converter, so that if there 
was not sufficient demand for both sections at night to run the, 
two stations, one only was run, and the alternating current 
was converted to continuous for the continuous-current shop or 
vice versá. In these shops I saw much two-phase machinery in 
the course of construction, and one large generator of s 
interest, to work direct with 20,000 volte, for a transmission 
scheme. I thoroughly examined and was.much impressed with 
the satisfactory way in which the work was being executed. 
From the Schuckert Oompany I ed to the Nuremburg 
electricity station, and found there installed four 300-kw. 
steam alternators, 2,000 volts, 125 revolutions per minute, 
and two 650-kw., 2,000 volts, 94 revolutions per minute. This 
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station is single-phase, alternating, 50 periods. More than 
half the total load of this station is motors, there being 
no less than 1,100 h.p. of motors connected to the mains, the 
nor of which run from 6 a.m. to 6 p.m. The motors vary 
from 4 h. p. to 50 h. p., and are said to be most satisfactory and 
to start well. All motors are fitted with properly-designed 
starting switches. From enquiries I made here, the consumers 
seem to be very well satisfied with their single-phase motors, and I 
was further informed that there had been no call for continuous- 
current motors, as it is found that the single-phase alternating- 
current motors wil do all that is required of them. The 
Schuckert Oompany also informed me that they had lately 
taken out a patent for an automatic out-in and cut-out switch 
for all transformers, so as to minimise the light-load losses 
caused by the continual magnetisation of the transformers. 
They promised to send me full particulars about this patent 
switch. I was much struck with the simplicity of the switch- 
boardin the Nuremburg station, and withthe ample space—which 
indeed was a large room behind the switchboard—for bringing 
in the feeders from the street and also for making connections. 
I examined the pressure curves to see to what extent this large 
motor load varied the pressure on the mains, and found that 
the variation from the normal was very slight, except at 
6 a.m., when all the motors were being started up. The 
price for lighting in Nuremburg is 8d. to 9d. per unit; 
for power 24d. per unit, with discounts up to 50 per cent. 
if the bill amounts to £1,750 per annum. I was informed 
that the works’ cost of coal came out at ld. per unit. 
The street-lighting in Nuremburg is excellent, and nearly all 
the main streets are lighted by alternating arc lamps. The 
lamps are only of small power (420 watts) and have each their 
own transformer, as at Strassburg, with a ratio of 2,000 to 110 
and choking coil from 110 to 35 volts. I watched these lamps 
for some time in a great many streets, and did not detect a 
single flicker or any variation whatever in the light. They are 
fitted with a big reflector over the arc, and also a large reflecting 
hood over the globe, which throws down the rays of light which 
are usually projected upwards by the alternating aro lamps. 
Half of these lamps are switched out at 11 o’clock at night, and 
the remaining lamps are ample for illuminating the streets after 
that hour. The lamp-posts are spaced from 50 to 70 yards 
apart, and a number of the lamps were suspended in the centre 
of the street from wires fixed to the houses. This system of 
lighting a street is very effective, but considerable trouble is 
experienced in trimming the lamps, especially where there is 
much traílio, or where there is a trolley wire in existence. 
Mannheim (Population, 150,000).—Here I visited the works 
of Brown, Boveri, and Co., which have lately been erected. 
There is no steam power of any sort or kind at these 
works, hence the absence of coal and its attendant 
dirt. The result is that everything is spotlessly clean. 
All power is obtained from the town’s electricity mains. 
Overhead travelling cranes are driven by polyphase motors, 
also all shaftings on which tools are grouped, and, in addition, 
all isolated machines on which it is advisable to couple a motor 
direct. The 20-h.p. and 30-h.p. motors were just bolted to the 
side columns or roofs of the shops, and from here they were 
belted to the shafting. They therefore took up no floor space, 
and, on account of their requiring so little attention, it was 
possible to put them quite out of reach. These motors started 
up on fall load without any sparking on the collector rings, or 
on the starting resistance. One speciality of this firm’s manu- 
facture is that after starting the motors the collector rings are 
short-circuited, and the brush is lifted. For some years past I 
have been asked by manufacturers who use steam hammers 
when it will be practicable to actuate hammers of this class by 
electric power, and prior to my visit to these works I was 
unable to answer this question, but I am now able to say that I 
have actually seen such hammers working by electricity. The 


hammer itself is worked by compressed air, and on to the com- 


pressor is geared a polyphase motor, which is not started up 
until the man is ready to start using the hammer. When the 
latter is required, he simply walks over and puts on the switch, 
and by the time he gets back to the fire and gets out the metal, 
everything is ready to start hammering. I was told they 
obtained much finer adjustments with this hammer than that 
which is obtained when working by steam. Polyphase motors 
in this workshop were being turned out wholesale (of all sizes), 
and I saw a very large order for small motors being executed 
for spinning machines. At the electric generating station at 

eim I made the following notes: The population is 
about 150,000, and in the first year they expended £100,000 
ou their works. There were installed three 1, 500-h. p. 
Sulzer engines, coupled direct to polyphase generators 
running at 90 revolations per minute; six boilers with 
superheaters similar to the Lancashire type made in this 
country,..water purifiers, and a good workshop. The ash 
arrangements, underneath the boiler-house floor, are most 
complete, and consequently the boiler-house is entirely free 
from dirt. The switchboard and the switchroom, behind the 
board, are of the very latest type, manufactured by the firm of 
Brown, Boveri, and Co. No high-tension connections of any 


sort are brought out to the. face of the board. All the high- 
tension cables and connections are in the commodious switch- 
room, the floor of which is raised on dry wood, and covered 
with heavy rubber mats. Although this generating station is 
only a year old, there are already 200 p of motors in small 
sizes connected to it, besides the works of Brown, Boveri, and 
Oo. There is also at Mannheim a converter station for changing 
the polyphase current intooontinuous current. The total capacity 
of this converter station is over 2,200 h.p., but at present there. 
are only installed three motor-generators of 750 h.p., which 
supply continuous current to the tramways. The charge for 
energy is 7d. for lighting and 24d. for power. At Mannheim 
Ialso took particular notice of one or two different types of 
alternating arc lampe, and find they are now manufacturing them 
on the Continent so as to run practically noiselessly. 

Frankfort (Population, 250,000).—I visited the Frankfort- 
on-the-Maine electricity supply works. 'The system here is 
single-phase alternating current. The capacity of the central 
station is 9,000 h.p., consisting of four units of 750 h.p. and 
four units of 1,500 h.p., all direct-coupled to horizuntal engines. 
Besides lighting there is power distribution of about 4,000 h.p. 
by means of single-phase motors with capacity ranging 1/5 h.p. 
to 150 h. p. The voltage at this station in the primary mains 
is 3,000, and at the city pumping station there are three 130-h.p. 
induction motors, taking their current directly from the mains 
at 5,000 volts. These pumps work night and day, and supply a 
section of the city with water. The pumping motors get their 
current at lid. per unit. These electricity supply works also 
provide power for the Frankfort tramways. It is converted 
from alternating to continuous current by motor-generators at a 
converter station, of ample dimensions, built under a public 
playground. Its capacity is of 4,700 h.p., and there are at 
present installed three 750-h.p. motor-generators, all of which 
are made up of high-tension single-phase alternating-current 
motors, direct-coupled to the continuous-current dynamos which 
supply current for the large tramway system in Frankfort. . 
The efficiency of these motor-generators is 90 per cent. There 
is also installed at this sub-station a large set of accumulators 
of 276 cells, which will discharge 920 amperes for one hour or 
1,800 amperes on emergency for a short time. The charge for 
energy for the tramway purposes is 11d. per unit on the alternat- 
ing side, or 14d. per unit on the continuous-current side. Whilst 
in Frankfort I visited a large warehouse where a single-phase 
motor elevator was in use. This elevator was used only inter- 
mittently, therefore the motor was not kept running con- 
tinuously. Anyone wishing to use the elevator could start the 
motor (which was in the basement) from any floor by a start- 
ing device patented by Brown, Boveri, and Oo. I timed 
the starting-up of this motor twice, and found it was under 
20 seconds before it ran up to speed and automatically 
synchronised. The elevator was then worked in the ordinary 
way, and as soon as it was not required further the current 
was switched off. I was exceedingly impressed with this, aud 
consider that it is practically as good as any continuous-current 
motor I have seen. I then visited the Pariser Hotel in Frank- 
fort. At this hotel they formerly had a hydraulic elevator 
worked by steam power, but this has now been discarded aud a 
10-h.p. single-phase motor put in its place. This motor is used 
for pumping the water used by the lift to a certain pressure. 
When the pressure gets to 12 atmospheres the motor auto- 
matically cuts out. After the elevator has been used for some 
time the pressure naturally falls, and as soon as it falls to 
six atmospheres the motor automatically switches in again, and 
commences pumping water until the pressure again reaches 
12 atmospheres, when the motor again switches itself off. The 
arrangements for this are most ingenious, as all the start 
switches are switched in and out automatically. It is worthy of 
mention that the space occupied by this motor is about 
one-tenth of that formerly en up the engine and boiler. 
At the Frankfort newspaper office I saw working three 
ó0-h. p single-phase motors operating printing machinery, 
one 2-h.p. for a smaller printing machine, and one Jj-h.p. 
for an electric elevator. So satisfied are the proprietors 
with the working of these motors that another 50-h. p. is 
being installed. I then visited the Hotel Fustenhof, where is 
installed a 25-h.p. single-phase motor-generator for converting 
the alternating to continuous current. This is used for charging 
a large set of accumulators during the hours of light load at the 
station. Customers of this class obtain their current for 
lid. per unit if they only use their motor-generators during 
certain hours of the day. If they use them at the time of 
heavy demand, they are oharged the full lighting rates, A 
patent change-over meter is employed at this hotel, which is 
arranged to change over from one dial to another at certain 
hours of the day, so that the accounts can be charged at the 
different rates by the readings of the different dials. A similar 
arrangement for storing electrical energy is in vogue at the 
recreation ground called the Palmengarten, where a very large 
amount of light is used at night. Here are installed three 
25-kw. single-phase motor-generators for converting alternating 
to continuous current, and a large set of accumulators, and the 
rates charged are similar to those charged to the above hotel, 
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In this Palmengarten the whole of the grounds are most 
lavishly lighted with iscandescent lights, and also with aro 
lampe. A band plays in the evenings, and there are 12 lawn- 
tennis courts. These lawn-tennis courts are banked for flood- 
ing in the winter, when they are used for skating purposes. 
Are lamps surround the whole of these, so that the people, who 
here work very long hours, may take their recreation at night 
by artificial light. The large piece of ground in the Endcliffe 
Woods would be an ideal spot for making similar arrangements. 
All the conservatories and museums are brilliantly lighted by 
electric light, and in the ooncert-room in this park there are 
two magnificent electroliers, each containing 20 clusters of nine 
lamps each. The roof of this building, which is elaborately 
decorated, is lighted by means of arc lamps, which are hung in 
four cut-glass wells, and the effect is very beautiful. I was 
informed upon a number of occasions that the alternating arc 
lamps were preferred to the continuous current on acoount of 
the better diffusion of light. In the Kaiserstrasse, in Frankfort, 
the arc lamps are placed on the top of the poles which support 
the span wire for the trolley wire, and the effect of this is that 
every car passing causes the lamps to jump in succession all the 
way down the street. The conclusion I came to, therefore, is 
that it would not be advisable to place arc lamps on any poles 
which will have vibration from the trolley wire. 

Cologne (Population, 290,000).—In Cologne I visited the 
manufactory of the Helios Company. They kindly showed me 
round their works, and there I saw a large number of polyphase 
generators and motors being constructed for all voltages. I 
also had an opportunity of seeing four different 30-h.p. poly- 
phase motors, which were connected to large tools, stopped and 
started up on full load. This most oonelusively proved to me 
that these motors are quite as capable of starting on full load 
as the oontinuous-current motors. In fact, they started up 
without any sign of sparking at all with about twice the normal 
fall load current. Two 25-h.p. polyphase motors were also 
connected to pumps for supplying the boilers with water. I 
also saw some two-phase motors being built here for 5,000 volts. 
All the machinery in these works, Including the travelling 
cranes, is worked by polyphase motors. It is this company’s 
practice to wind the rotors—that is, the revolving part of all 
their motors—whether single, two, or three phase, with three- 
phase windings, thus making them standard. They then wind 
the armatures for any phase that may be ordered. I am 
informed at these works that they still make some 
eontinuous-current machinery for moderate sized towns 
and for repeat orders, but the majority of their new 
work is polyphase. I inspected the Cologne electricity 
stations, which are at present single-phase. The old 
station contains four 600-h. p. steam alternators, and the 
new station, which is close to the other, now centains two 
1,500-h.p. steam alternators. In this new station are also 
Installed separate motor-generators for converting alternating 
to continuous current, for exciting the alternators, and also a 
set of accumulators as a stand-by to these exciters. There are 
about 1,000 h.p. of motors connected to the mains. A very 
fine switchboard, manufactured by the Helios Company, is in 
use in the new station. The new project is to place a large 
polyphase station outside the city, and to oonvey the current 
to sub-stations, to be there transformed to continuous current 
by rotary converters for the tramways, and by static trans- 
formers for helping the present supply stations, which will 
shortly be loaded up. Three hundred alternating aro lamps 
are connected to the mains of the Helios type, and these lampe 
give a most excellent light. They are of very simple construc- 
tion. The railway station at Cologne i ga off private 
plant with continuous-current arc lighting ; and after comparing 
the two lamps at night, I came to the conclusion that the alter- 
nating aro lamps certainly gave a far superior light to those 
lighted by continuous current. The two electricity stations at 
Cologne are unable to run in perallel, on acoount of the different 
wave forms of the alternators. One station is, therefore, held 
as a reserve in case of breakdown in the other. I beg to report 
that throughout Germany I found that a very large number of 
small villages, from ab-ut 300 inhabitants upwards, are supplied 
with electric light. All the goods yards at the railway stations 
are brilliantly lighted by arc lamps. The cattle markets and 
nearly all the principal markets are also similarly lighted, and 
in many towns where gas is used in the streets I found, on 
enquiry, that they are only waiting for the oonoessions to 
expire in order to carry out the street-lighting by means of arc 
lamps. These streets, however, are now well lighted by 
incandescent mantles of large dimensions. 


GENERAL CONCLUSIONS AND REMARKS. 


The employment of high-pressure alternating currents, 
preferably of the polyphase type, have given a tremendous 
impetus to the growth of electrical undertakiags for the 
transmission of power over large areas throughout the 
Continent. Alternating currents are successfully generated 
and transmitted at high voltages without the use of step- up 
transformers, as has been usual in American praotice. ter- 

currents are now employed for work which a short time 


distance transmission. 
already have many miles of mains laid which cannot be suitably 
converted to the uses of three-phase, but which can be converted 


pumping water to a height of 460ft. 
able feature of this combination is that a centrifugal pump 
should be employed for throwing water to so great a height. 
Polyphase traction is now being used on the Continent for a 


that may be required for some 


places a rather heavy burden on the starting of a new under- 


any sort are above ground, ample s 


supply for Sheffield was based on the 
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ago was considered to be totally impossible. Polyphase 
machinery is long lived on account of the simple and solid 
construction of the type of generators and motors. Owing to 
the great development of high-tension alternating current the 
switehing and controlling gear has been completely remodelled 
and greatly improved within the last few years, in order to 
meet the severe demands made upon it, without risk of 
breakdown or danger to attendants. Polyphase motors 
will in particular be used in preference to continuous cur- 
rent in mines and foundries, and other places of similar 
description, on account of the rough treatment and heavy duty 
which they can withstand, and also because no skilled attend- 
ance is required. Polyphase motors are now being used on the 
Continent for driving jib cranes, travelling cranes, traversera, 
rolling-mills, turntables, plunger pumpe, rotary pumps, eentri- 
fugal machines, lifts, and elevators. ey are also adapted to 
all kinds of ventilators, ring spinning frames, weaving looma, 
and, in fact, almost every type of machinery. I made numerous 
enquiries at the different factories I visited with regard to the 
use of two and three phase current, and was informed that they 
were practically the same as regards efficiency, duty, and 
starting torque. The old apparent benefit of three-phase over 
two-phase is in the saving of copper in the mains for long- 
This is not material in Sheffield, as we 


to two-phase. There are a large number of installations on the 
Continent which are most successfully run by two-phase alter- 


nators. The largest two-phase induction motor which, I believe, 


has ever been made is that manufactured by the Brown-Boveri 


Company. It is 1,000 h.p., taking 5,000 volts direct, and is 
connected to a centrifug 


pump running at 455 revolutions 
This set is used at the Geneva Waterworks for 
Not the least remark- 


per minute. 


number of mountain railroads, and I quite expect that within a 


few years it will become general for light railway work. The 


electricity supply works of the later construction are designed 
and built sufficiently capacious for the reception of machinery 
years to come, although this 


taking. They are generally well designed, spacious, lofty, and 
well ventilated. The walls are all faced with enamelled brick, 
and the floors are handsomely tiled. In most cases no pipes of 
being provided under- 
neath the floors for the reception of all steam, exhaust, water, 
and compressed-air pipes, and all the necessary cables. The 


condensers are also placed underground. There is also every 
convenience for the comfort and welfare of the 
with the undertakings. The chief engineer, h 


ple connected 
assistant, and 
the leading hands are usually provided with good house accom- 
modation on the premises, and in most cases superannuation 
funds are in existence to provide for the members of the staffs 


after a number of years of service. I was very much atruck 


with the comprehensive way in which these undertakings are 


generally organised and carried out, and although I am loth to 
say so, I must confess that in the matter of central-statiou 


ractice generally we have many lessons to learn from the 
Continent. The result of this trip on the Continent oon- 
vinoed me that my late report as to the future system of 
ht lines, and I 


have every confidence in proceeding with the work of 


changing over our present monophase system to polyphase. 


Farther, I have every reason to be satisfied that I am conform- 
ing to the latest up-to-date practice in laying down a new poly- 
phase power station and conver the old one, and I trust 
that what I have reported will lead you to share with me the 
confidence I have in these proposals. Finally, I have to express 
my cordial thanks to all the officials of both the public and 
private undertakings I have visited for the very courteous 
attention and consideration shown to me. 


COMPANIES’ MEETINGS AND REPORTS. 


WEST INDIA AND PANAMA TELEGRAPH. 


The ordinary general meeting took place on Wednesday ab 
Winchester House. 

Mr. William Andrews, the chairman, in moving the adoption 
of the report, referred to the line competing with them, which he 
said worked at artificially low rates The object of the aid solicited 
by them from the Colonial Office was really and in practical effect 
aid to the West Indies. The Treasury regarded with diefavour 
applications for aid. The directors were pleased to see of late that 
prospects were held out of a revival of West India trade and 
commerce and they would like to see extended to this Company a 
little of the liberality which had been exhibited in the direction of 
Merers. Elder - Derapste:’s steamers. 

Mr. Henry Holmes seconded the resolution, which was carried. 
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CAPE ELECTRIC TRAMWAYS. 


The ordinary general meeting of this Company was held on 
barre at Winchester House. Sir Charles Euan-Smith 
presided. 


The Chairman referred to the facb that two interim dividends, 
making together 9 per cent., had been paid, as compared with 
64 per cent. in To procer ing year. The sum of £20,000 had been 
carried to the ib of reeerve, againet £8,000 last year, and it 
was now proposed to make a farther payment of 3 cent. on 
the share capital, leaving £12,000 to be carried forward. 

The report was adopted and the bonus approved, and the follow- 
ing resolution was unanimouely agreed to: Thad the capital of 
the Company be increased by the creation of 100,000 additional 
ordinary ehares of £1 each, ranking for dividend and in all other 
respects pari passu with tbe existing ordinary shares of the Com- 
pany, and that the directors be empowered to dispose of such 
ipti such persone and on such terms as the Board may 

ink fit.” 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN, 


Elford.—The Urban District Council invite tenders for the 
supply of lamp columns in quantities of about 50 ab a time. 
Tenders by Nov. 26. 

Kendal.—The Corporation invite tenders for the supply and 
erection of various plant. Tenders by Dec. 1. Details in our 
advertisement columns. 

Bristel —The Electrical Committee invite tenders for electric 
travelling crane and condensing plant. Tenders by Nov. 99. 
Details in our advertisement columns, 

Brighton. —The Council invite tenders for the construction of 
the permanent way of the tramroads, Tenders by Dec. 13. 
De in our advertisement columns. 

Halifax.—The Tramways Committee invite tenders for tram- 
oars, trucks, motors, and electrical equipment for same. Tenders 
by Nov. 27. Deteils in our advertisement columns. 

Neweastle-upon-Tyne.—The New Tramways Committee invite 
tenders for arc anp cables, telephone and pilot wires. Tenders 
by Nov. 21. De in our advertisement columns. | 

Newoastle-upon-Tyne. —The New Tramways Committee of the 
Corporation invite tenders for arc lampe and accessories. Tenders 
by 21st inst. Details in our advertisement columns. 

Cuevas (Spain).—Applicatione are invited by the ey aree d 
for electric lighting of the town for 20 years. Tenders by Nov. 30. 
Specification, etc., may be seen ab the office of this paper. 

Bermondsey.—The Vestry invite tenders for arc lamp columns, 
arc and incandescent lamps, automatic switches, and fittings. 
Tenders by Dec. 3. Details in our advertisement columns. 

Mendon —The Urban District Council invite tenders for the 
supply and erection of various plant for the municipai electricity 
works. Tenders by Dec. 31. Details in our advertisement 
columns. 

Belfast.—The Gas and Electric Committee invite tenders for 
switchboard extensions. Specifications, etc., may be obtained on 
application to Mr. Victor A. H. McCowen, city electrical engineer. 
Tenders by Nov. 23. 

N — Tenders are invited for the installation of an 
electric lighting plant ab the new workhouse. Specifications may 
be obtained from Mr. G. Muncaster Howard, clerk, Poor-Law 
Offices, Nottingham. 

West Bromwich. —The Corporation invite tenders for the supply 
of wiring materials, motors, and labour in wiring for lighting and 
power installations. Tenders by Nov. 17. Details in our 
advertisement columns. 

Oldham —The Electricity Committee invite tenders for the 
supply, delivery, and erection of an exbension switchboard for 
supplying current for the tramways.  Tendere by Nov. 27. 
Details in our advertisement columns. 

Cardift.—The Corporation invite tenders for the following: 
(Section 4) 75-kw. motor-generator aud Tudor sto battery ; 
(5) lead-covered cables; (6) 20-ton travelling crane. Tenders by 
Nov. 28. Details in our advertisement columns, 

Oldham.—The Tramways Committee invite tenders for the 
erection of a tramway car depot at Wallshaw, within the borough. 
Specifications, etc., may be obtained from Mr. B. A. Pickering, 
no re E., borough surveyor, Town Hall, Oldham. Tenders by 


Wolverhampton. —The Tramways Committee invite tenders for 
erection of car depób, paint and repair shops, eto., at Cleveland. 
road. Plans, ebc., may be seen ab the office of Mr. J. W. Bradley, 
Moa E., borough engineer, Wolverhampton. Tenders by 

ov. 19. 

Brighten.—The Council invite tenders for the supply and 
delivery of the following : points, crossings, etc., soleplates, man- 
hole covers with frames, gully grates with frames, tie-bars, fish- 
bolte, and other bolts for fastenings, etc, Tenders by Dec. 6. 
Details in our advertisement columns. 

Greenwich. —The Guardians invite tendere for proposed electric 
lighting installation ab the new workhouse, Grove Park, S. E., now 
in course of erection. 8 cation, eto., may be obtained and 
plans seen at the Greenwich offices of the architect, Mr. Thomas 
Dinwiddy, F. R. I. B. A. Tenders by Nov. 22. 


Leeds.—The Corporation invite tenders for the various works 
required in erection and completion of buildings in extension of 
the present electric ligating worka in Whitehall-road. Plans, etc., 
may be obtained from Mr. H. Dickinson manager, Electric Light- 
ing Works 1, Whitehall-road, Leede. Tendere by Nov. 27. ö 

Oldham. — The Tramways Committee invite tenders for the 
eupply and erection of the iron and steel work required in the 
completion of a car depot at Wallshaw, within the borough. 
Specification, ete., may be obtained from Mr. S. A. Pickering, 
5 E., borough surveyor, Town Hall, Oldham. Tenders by 


Stookport.—The Tramways Committee invite tenders for the 
supply and delivery of about 1,050 tons of grooved steel girder 
tramway rails, fiahplates, tiebars, bolts and nute, pointe, and 
crossings. Plans, etc., may be obtained (£3. 35.) from Mr. John 
Atkinson, A.M.I.C.E.. borough surveyor, Central - buildings, 
Stockport. Tenders by Nov. 24. 

Shoreditch.—The Vestry invite tenders for the supply of various 
lant for the new generating station ab Whiston-street, including 
irect-connected direcb-current generators of an output of about 

800 kw. each set. Specifications, etc., may be obtained ab the 
office of the Veetry’s electrical engineer, Mr. C. Newton Russell, 
3 Light Station, Coronet -street, Hoxton, N. Tenders by 

ov. . 

Stockport. — The Tramways Committee invite tenders for the 
overhead equipment and supply of rail bonde for six sections of 
their electric tramways, having a total length of about 2 miles 
3 furlongs 5 chains double line, and 2 miles 2 furlongs single line. 
Specifications, etc., may be obtained from Mr. A. J. H. i 
electrical engineer, or Mr. John Atkinson, A. M. I. C. E., borough 
surveyor, Central-buildings, Stockport. Tenders by Nov. 24. 

Stockport, —The Tramways Committee invite tenders for the 
laying of the permanent way of their electric tramwaye, including 
concrete foundation, but exclud bonding and paving. in six 
eections, Bring a total length of about 2 miles 3 farlongs 5 chains 
double line, and 2 miles 2 furlongs eingle line. Plane, etc., may 
be obtained on application to Mr. John Atkinson, A.M.I.O.E., 
8 surveyor, Central - buildings, Stockport. Tenders by 

ov. 24. 

Nerway.—The Secretary for Foreign Affairs has received a 
dispatch from her Majeety's Consul General at Christiania stating 
thao. tenders are invited by the Stavanger Corporation for the 
establishment of electrical communication or ission of 
power from the Altesrig Waterfalls to Stavanger, a distance of 
about 39 kilometres, in accordance with the plans of a civil 
engineer named Schoien. Tenders must be received by Jan. 2, 
1901. Further information may be obtained on application to 
Mr. E. Berenteen, British Vice-Consul, Stavanger. 


RESULTS OF TENDERS. 


Worthing.—The Electric Lighting Committee have acoepted the 
tender of Messrs. Oliver and Co. for Contract No. 8 (arc lamps), at 
£850. 178. : 

Avonbank (Bristol).—The Electrical Committee have accepted 
the tender of E. Nattal, Manchester, for the erection of a power 
station 40 Avonbank. 

Walsall.—The Electric Lighting Committee have accepted the 
tender of Mr. A. Lynex for erecting the timber required for a 
temporary awitchboard for £6. 17s. 6d. 

Cardéiff.—_The tender for 1,000 tons of steel rails for the relaying 
of the tramway track for electric traotion in Cardiff has been 
secured by Messers. Dick, Kerr, and Co., of Glasgow. 

Bermondsey.—The following tenders have been accepted : 
Thames Ironworks Company, engines, electric generators, ebo., 
£4,334 ; J. Spencer, Limited, pipes, pumpe, etc., £2 672. 108. 

Ahoffleld.— The Corporation have accepted the tender of the 
Electric Construction Company. Wolverhampton, for bwo bwo- 
phase steam alternators (600 kw.), and for alterations to present 
single-phase plant, ab schedule rates 

Aberdeen. —The Tramway Committee have acoepted the tender 
of the British Westinghouse Company, Limited, Westinghouse- 
buildings, Norfolk-street, Strand, W.C., for the manufacture and 
supply of 12 electrical tramcars, and equipments for six horse cars 
about to be converted. 

Bedford.—The Electric Light and Traction Committee have 
accepted a contract with the Midland Railway Company to carry 
a conduit containing cable over, and erection of lamps upon, the 
Kempston-road bridge. The committee have also accepted the 
tender of Mr. W. Laughton to build two underground sub. 
stations, ab £33. 10a. each. ö 


BUSINESS NOTES. 


LIGHTING AND GENERAL, 


Bedford.—Soveral extensions of cable have been agreed to. 
Lichfiela.—The City Council propose to apply for a provisional 
electric lighting order. 
Finchley.—The School Board are favourable to electric lighting, 
and in all probability will use it. 
Aylesbury.—4A special report of the Lighting Committee has 
been before the Council in committee. 
Acorington.—The electricity works are practically completed. 
Current was turned on for the first time on Friday, 
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East Grinstead.—The Urban District Council have decided bo 
ee to the Board of Trade for a provieional order for electric 
t. 


Mereford —The Town Council have decided to apply for 
sanction to borrow an edditional amount for electric light 
extensions, 


Trewbridge.—Two schemes, estimated to cost £17,000 and 
£28,000 respectively, are recommended to the District Council for 
electric lighting. 

Worksop.—The Council have concluded a loan of £5,000 (part 
of £30,000 proposed to be raised for the purpose of electric light- 
ing) at 34 per cent. 

Nast Ham.—The District Council have agreed to an extension 
of arc lamp lighting at a cost of £557. The annual charge per 
lamp is s ab £18. 

Electrical Power Distribution Co.—Lebters of allotment for 
the recent issue of shares by the Electrical Power Distribution 
Cempany have been posted. 

Petteries.—The Potteries Electric Traction Company propose 
to apply to the Board of Trade for powers to improve and extend 
their system in North Staffordshire. 

Keswick.—The resolution viously passed by the Urban 
District Council refusing to allow the Postmaster-General to fix 
telephone wires and poles in the streets has now been reecinded. 

African Telegraphs.—With the completion of the page a h 
from Brazzaville to Libreville, in the French Congo, the district 
= Stanley Pool is now brought into direct communication with 

urope. 

Gesport.—The Council have assented to the application of the 
Portemouth Town Council for a municipal telephone exchange, 
subject to the Council being consulted as to the breaking up of 
their roads. 

ford. — The charge for electricity has been fixed ab the rate 
of 8d. unit for the firsb hour per diem on the maximum 
demand, and a rate of 2d. per unit per diem for all current 
consumed after. l 

Nerton.—The Rural District Council bave formally consented 
to the obtaining by the Sheffield Corporation of the power to 
conetract an extension of the Woodseats tramway from Woodseate 
to Abbeydale, vid Abbey-lane. 

Oben.-—4At a recent meeting of the ratepayers a resolution was 
pama approving of the resolution of the Town Council to apply 

or a provisional order to supply electrical energy for public an 
private purpoees within the burgh of Oban. 

Arbroath —The Government intend to erect a raph wire 
between Arbroath and the coastguard station near Auchmithie, in 
order to facilitate communication between the coastguard station 
and the town in case of wrecks off the coast. 

Walsall Telephenes.—The Chamber of Commerce recently 
decided to communicate with the chambers of commerce in other 
towns of about the same size as Walsall in order to ascertain 
5 the telephonic system is as bad in those towns as ib is in 

al 


East Barnet.—The Urban District Council have decided to 
oppose the North Metropolitan Electrical Power Distribution Com- 
peny's application for a provisional order to sup iy electrical 
3 aon Council's district under the Electric Lig ting Acte, 
889-1892. 


Saltburn.—At the November meebin 
the question of purchasing the electric lighting station plant, etc., 
from the Assets Company was discussed, and it was decided to 
ask the Assets Company if they were prepared to entertain an 
offer of £8,000. 

Rathmines.—The Urban District Council have agreed, owing 
to the numerous applications for electric lighting, that additional 

enerating plant should be obtained at an estimated cost of £7,500. 

r. Hammond has been inetruoted to prepare specifications and 
invite tenders. 

Seathgate.—The Urban District Council have received from 
Mr. Carpenter a report on the proposed joint scheme for electric 
lighting, and afterwarde sealed the agreement between Edmonton, 

obtenham, Southgate, Enfield, and Wood Green for the pro- 
motion of a joint Bill in Parliament. 

Worcester.—It is proposed to purchase, ab a cost of £3 750, a 
site in the Hylton road whereupon to erect a supplemental elec- 
tricity generating station, in view of the conversion of the city 
tramways for electrical traction and their extension as light 
railways in the surrounding districte. 

Foots Cray.—Application is to be made to the Board of Trade 
for a provisional order for public and private lighting within the 

h of Foote Cray, and within that portion of the parish of 
Chisleburst known as the lower borough, in the district of the 
Urban District Council of Chislehurst. 

Romford.—In reply to a letter from the Board of Trade, with 
an application by Messre. Ind, Coope, and Co., Limited, for 
exemption from the operation of the by-laws proposed to be made 
in reapect of the electric light cable acroas South - street, the Board 
of Trade will be asked that no exceptions be made. 


Taunton.—The Electric Light Committee of the Town Council 
in their last report state that they are in communication with the 
British Electric Traction Company as to the terme agreed upon 
by the Council for the supply of current for the trams, and hope 
to report further upon the matter at the December meeting. 


Stoke Newington.—4A special meeting of the new Council was 
held last night to consider report of special committes re site for 


of the Urban Council 
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electric light works, etc., as to obtaining parliamentary powers 
for the compulsory purchase of a site under Section 5 (2) of the 
London Government Act, 1899, and Section 65 of the Local 
Government Act, 1888. 

Shoreham.—The Harbour Trustees have agreed to the plans for 
the Brighton Corporation’s penerang mation, and have 
that in consideration of the diminu of the Trustees’ water 
rights by the erection of the proposed new electricity works on 
Shoreham Harbour, a claim of £200 be made on tte Brighton 
Corporation in respect of the same. 

Recerding Telegraphs.—In the Companies’ Winding-up Court 
on Wednesday, Mr. Justice Wright had before him a petition for 
the SR, pas winding-up of Recording Telegraphs, Limited, 
presented by Messrs. Segrue and Co., Limited. The matter was 
allowed to stand over for a woek, so that copies of the affidavits 
might be prepared for all the parties concerned. 

telephone 
ab : 


Brighten Te! — With regard to the munici 
scheme which Mr. Bennett is preparing, we learn provision 
is being made in the s cation for the tramways for the 
necessary conduite for laying the underground telephone wires, 
such conduite being stoneware pipes of the same on as 
those to be used in connection with the tramways. 

Walsall —Tbhe total number of consumers supplied on Oct. 31 
lasd was 168. An application has been made by the Hospital 
Bazsar Committee for a gratuitous supply of electric current 
during the holding of the forthcoming baz ar, but as it would be 
creating a precedent which might cause difficulty in the fubure, 
the commibttoe were unable to accede to the request. 

Football.—On Saturday last Glover's Cables met and defeated 
Royce's Dynamos by three volte to two. The scores fairly repre- 
sented the play, and Royce's are to be congratulated on pla 
such a game against the fer Manchester electrical foot- 
ball clab. We have been asked to state that Glover’s still have 
some dates open for matches against similar organisations. 

Whitehavea.—The borough engineer's report states thab more 
satisfactory progress hae been made in the work of extension at 
the electric lighting station. The Town Council have informed 
Messrs. Raybould that they had given the Water and Lighting 
Committee power to cancel their contract, but they bad decided 
to postpone any action to see what progrees was being made. 

Manehester.—Mr. C. H. Wordingham, the chief ab the 
electric light works, has intimated to the Electricity Committee 
of the Corporation that be will not renew his engagement at the 
expiration of his agreement on March 31. He has been with the 
Corporation about seven years, during which time he has had 
charge of the rapid developments of the electricity undertaking. 

Inverness.—Mr, Craven, engineer of the abandoned electric 
ngaua scheme for the town, has accepted the Town Council's 
offer of commission ab the rate of 24 per cent. on £27,000, the 
amount stated in bie account as the total cost of the scheme, 
under deduction of the sum of £300 already paid to account of 
a ie A special meeting of the Council has been called for 

Ov. 

Sale. — The Electric Lighting Committee of the District Couneil 
will at their next meeting decide as to whether the provisional 
order made by the Local Government Board ehould be pat into 
operation, In the meantime, the chairman has been requested to 
interview the chairman of the Stretford District Council, and ask 
as to whether ib was probable that Stretfoid would be supplied by 
Manchester. 

Northfiset.—The District Council have come to a very practical 
resolution—viz : '' That the railway company be invited to con- 
sider the advantage of having the telephone ln the office of their 
goods station, so that on the first arrival of the goods an intimation 
may be gin bo those consignees on the telephone service of the 
arrival of their goods, and requeeting that they may be removed 
in the course of the day.” 

King's Lynn.—Tbe engineer's last report states that there are 
now 226 applications for the eupply of current, representing 7,244 
lamps of 8 c.p., an increase of during the month. new 
feeder maine have been delivered by Messrs. Callender, and are 
now in daily use. The first engine and dynamo and new boiler 
are expected to be delivered ia contract time. "Tho last set of new 
exhaust boxes bas been fixed. 

Canterbury.— Mr. R Hammond has been instructed to prepare 
specifications and obtain tenders (subject to the consent of the 
Local Government Board) for an extension of the lighting plant, 
consisting of extensions of boiler and engine house plant, steam- 
pipe work, accumulators, switchboard, instruments and buildings, 
and foundations for plant. The resident engineer is about to 
prepare a scheme for main extensions. 

Normanton.—4A conference was held on Wedneeday to discuss 
the advisability of sanctioning the carrying out of the electric 
lighting and an electric tramway scheme by the United Kingdom 
Electrical Association. The following Councils were represented : 
Featherstone, Pontefract, Castleford, Whitwood, Warmfield, and 
Syndale. A sub committee, consisting of two from each Council, 
is to be appointed to further investigate the matter. 

Limeriok.—Conseqaent on the refusal of the Local Government 
Board to eanction at present the loan of £20 000 for the carrying 
out of an electric lighting scheme, the Board of Trade bave 
decided to defer consideration of the question of revoking the 
order for 12 months from Nov. 9, 1900. A deputation from tbe 
Corporation will wait on the Local Government Board in Dublin 
this week with a view to the loan in question being granted. 

Sleaford.—At the last meeting of the Urban District Council 
eeveral applications for gas lamps for street-lighting were held 
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over until the Local Government Board had forwarded their 
decision as to the application for a loan of £7,000 to provide an 
installation of electric light for Sleaford, under the control of the 
Council Complaints were received from various sources of a 
nuisance caused by offensive odours emanating from the town 
gasworks, 

London Electrical Cab.—This matter, which had been before 
Mr. Justice Wright in the Companies’ Winding-up Court on 
previous occasions on a petition for a compulsory winding-up, was 
mentioned last week. The petitioners, having consented to his 
Lordehip’s suggestion that a provisional liquidator ehould be 
appointed, an order was made that tbe official receiver should 
be appointed provisional liquidator. The question of coste was 
left over. : 

Bournemouth. —The Guardians have received a letter from the 
Local Government Board enclosing a copy of an extract from a 
report made by their architect, Mr. Gordon Smith, with reference 
to the proposed installation of electric lighting at the workhouse 
and cottage homes. The matter has been referred to the Buildings 
Committee, and Mr. Peers (the engineer who has advised the 
Board with reapect to the scheme) has been asked bo attend the 
meeting of the committee. 

Thornbili—4At the last meeting of the District Council a 
circular was read from Messrs. Bennett and Ward-Thomas, elec- 
trical engineers, drawing the attention of the Council to the fact 
that a syndicate intended to apply to Parliament for an Electric 
Power Bill to supply the district of Thornhill, along with others. 
hey suggested that districts should combine in opposing private 
companies, and to promote an alternative scheme, and propoeed 
to send one of their representatives to mect the Council, It was 
agreed to confer with such representative. 


Ashton. —At Friday s meeting of the Town Council Mr. Vincent 
tendered his resignation, he having obtained an appointment 
under the Bermondsey Vestry. It was resolved that Mr. Vinoent's 
resignation be acoepted with sincere regret. Mr. Bruton, the 
second engineer, is to teke charge of the work between the time 
of Mr. Vincent leaving and the appointment of his successor. Ib 
was also resolved that the whole of the existing disconnectin 
boxes laid under the footpaths be bricked in at once, and that 
additional boxes be laid in the same manner. 


Sheffield. —At Friday's meeting of the Town Council the Town 
eee read a Mica pen ug from the Yorkshire geen Power 
dicate, which, he said, proposed to apply for parliamentary 
st fae to supply electricity in bulk to local authorities, and also 
to supply it to manufacturers who desired it. As the latter pro- 
pen would bea distinct interference with the privilege of the 
rporation, he suggested that the communication be referred to 
committee. It was decided to refer the matter jointly to the 
Parliamentary and Electric Light Committees. 


Middlesbrough. —Applications have jusb been granted for 616 
lights from different consumers short distances from the cables, 
requiring the purchase of a quarter of a mile of cable. The North 
Ormskirk Urban Dietriob Council have been enquiring if the 
Middlesbrough Corporation could supply electric power in bulk. 
A Bill is to be promos next session for powers to supply eleo- 
tricity to the whole of Cleveland, Middlesbrough, and Hartlepool. 
The Council will probably oppose this measure, The worke being 
practically finished, supply will be started some time in December, 


London Ceunty Council.—At the meeting of the Council on 
Tueeday tenders for the supply of arc lamps for the Victoria- 
ombankment and Westminster Bridge were received, and referred 
ab once to the Highways Committee for report. Upon the recom- 
mendation of the Finance Commitee it was agreed to lend tbe 
Hampstead Guardians £2005 for erection and equipment of 
laundry and boiler-houee, and for the ir stallation of electric light 
at their workhouse. The fee for tel phonic communication with 
the fire brigade stations was reduced from £5 to £2. 2s, per annum. 


Whitby.—Two plans have been prepared for a new opening 
bridge at Whitby on a much larger scale than the existing one. 
One plan provides for an ordinary swingbridge with an opening 
span of 60ft. for boats, and two eide spans of 30ft. and 40fb. 
respectively, at a cosb of about £15,000, and a temporary bridge 
for the same £3 500, making a total cost of £18,500. This plan 
would be worked by electricity, and in this case the Council could 
use some of their surplus power ab the electric light work». The 
matter has now been referred to the Highways and S:nitary 

Appointments Vacant.—The Brighton Corporation require a 
junior assistant in their testing department, to assist with meter 
and dynamo indicator testing. —The Gas and Electric Committee 
of Belfaet are prepared to receive applications for junior assistant 
in the maius department and an improver.—The electricity depart- 
ment of West Ham require the services of a first-rate cable jointer. 
Full particulars of these vacancies appear in our advertisement 
columns. —Tbe Whitebaven Electric Lighting Committee will 
advertise shortly for a mains foreman at a commencing salary of 
35s. per week. 

Paignton.—The District Council have had under consideration 
the lighting the town with electricity, bub they have been unable 
to take any active steps owing to the initial cost, and the fact 
thab they already have their bands full of big schemes. Mr. Paris 
Singer has come forward and hae offered to undertake the whole 
cost of lighting the central part of the town with electricity, and 
to give the town the option of purchase within any reasonable 
time for exactly the same sum that the works cost him. The 
Lighting Committee have been instructed to meet Mr. Singer and 
go into the matter with him, 


London Gazette.— Notices of intention to apply for provisional 
orders have appeared in the Gazette as follows: Whitley and 
Monkseaton electric lighting (A. G. Robson and others), Alfreton 
(Urban District Council), Hindley (Urban District Council), 
Roundhay and district (Roundhay and District Electric Lighting 
EDIT Sop is to be mede to the Light Railway Com- 
miesioners by the London and South Western Railway for the 
construction of a light railway be:ween gr by and Shrewton, 
Wilts. The liquidators in the estate of the Chitty Dynamo and 
Motor Company, Limited, 4, Hythe-road, Willeeden, have been 
discharged (Nov. 10). 

"English Illustrated Magazine."—Tbe November number of 
this bright magazine is unusually interesting. This month's 
instalment of the adventures of Mr. Archibald Batts brings sport 
up to date by means of electric 1 ey provided by the thinly- 
dinguised firm of Gaskelyne and Brooke. Mr. Haliwell Sutcliffe 
has a vigorous tale to tell of the time when Mary queened the 
Scots, and Mr. Hamilton Drummond is adding to his reputation 
by showing how Diego Roseas cheated the oublictte. There are 
many other good things provided—in fact, the short are all the 
beet of their kind, and. the more instructive eesays are well worth 
reading, and are beautifully illustrated. 

Morley.—The chairman of the Electric Lighting Committee 
and the engineer have been empowered to advertise and appoint 
a successor to Mr. Ely as eleotrician - in harge. Enquiries are 
being made as to charges made elsewhere for current supplied 
through penny-in-the-slob meters, aud as to wiring of premises 
either by the Corporation or the free wiring companies. The 
engineer is preparing an estimate of the capital expenditure for 
the next five years, and application is to be made bo the Local 
Government rd for sanction to the necessary loan. Sbeps are 
being taken to extend the cables to Bank- street, Rooms-lane, and 
Barfield-terrace, and new meters are required. 

Kensingten.—The Special Electric Lighting Committee recom 
mended at the last meeting of the Guardians that the workhouse, 
infirmary, and offices in the Marloes-road be lighted with elec- 
tricity, to be manufactured on the premises, and that Prof. 
Robinson be instructed to oe the necessary plans and s - 
cations for bbe works requ ab an estimated cosb of £12,500. 
The Clerk read a lengthy report from Prof. Robinson, in which he 
showed that both for economy and convenience the Guardians 
should manufacture their own eupply of weinen f Decision was 
deferred until this report hed been printed and issued to the 
members. It appears, however, that the majority of the committee 
were in favour of having their own plant. 


Walker and Wallsend Unien Gas Oo.—An extraordinary 
general meeting of the shareholders was held in the Company's 
offices, Mitchell.street, Walker, on the 9th inst., at which the 
following resolution was adopted: That the Company create 
and issue the whole of the ordinary shares remaining unissned in 
the electricity capital of the Company, authorised by the Walker 
and Wallsend Union Gas Company's Electric Lighting Act, 1899, 
and raise £25,000, part of the additional capital authorised by the 
Walker and Wallsend Union Gas Company’s Electrical Capital 
Aot, 1900, by the creation and issue of new 5 or preference 
sharea of the nominal amount of £10 each, or of new ordinary 
preference stock as the directors may from time to time determine, 
and that the directors be hereby authorised from time to time to 
dispose of such shares or stock in such manner as the directors 
shall think advantageous to the Company.’ 


“The Practical Engineer Pooket-Book.”—We have received 
from the Technical Publishing Company, of 31, Whitworth-street, 
Manchester, a copy of the edition of the Practical Engineer 
Pockeb-Book" for 1901. In this new edition great care appears to 
have been taken to bring ib up to the usual bigh standard to which 
ib attains. The book is now in its twelfth edition, and is kept 
thoroughly up to date. Amongst the additions to the volume we 
notice the recommendation of the Iostitution of Civil Engineers 
upon the beet standard of efficiency for steam engines. The steam- 
engine has received much attention in the book this year, there 
being extra tables added for the finding of steam pressures, etc, 
We are sorry to see that electrical engineering has but a small 
place in the practical engineer’s estimation, as even if the ordinary 
engineer does not have much to do with electricity there are times 
when a little information on another branch of engineering may 
prove very useful. At the end of the pocket-book is a diary, the 
peges of which are square ruled, which should be very convenient 
to the engineer wishing to make notes to scale. 


Fatal Shecks.—A fatal accident occurred on Monday afternoon 
ab the Corporation electricity works at Newport, Monmouth. Mr. 
T. W. Griffiths, an assistant engineer, while on duty at the switch. 
board, received a ehock which resulted in his death. The inquest 
on the deceased was formally opened on Wedneeday and adjourned 
until to-day (Friday). The result of the post-mortem is, up to 
the time of writing, not known. The accident, which is very 
regrettable, is the first of the kind which has happened at the 
Newport works. Id is suggested that the deceased was engaged 
at the time of the accident in screwing up a nub on a portion of 
the apparatus, and was in a stooping attitude whilst using the 
epanner on the nut. The spanner is then thought to have thrown 
deceased’s left knee against a live portion of the apparatus, there 
being a slight burning mark pn the knee-cap.—Another case of 
fatal ehock is reported from Cheltenham, where a young man named 
Richard Edwards, in the employ of the Corporation, was on 
Tuesday afternoon killed by an electric shock while at work on a 
cable junction. 

Steck Exehange.—The Stock Exehange Committee have 
appointed Nov. 28 as a special settling day for the British Electric 
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Traction Company, Limited, farther issue of 10,000 6 per cent. 
cumulative preference shares of £10 each, fully paid, Nos. 110,001 
to 120 000; and 15,000 ordinary shares of £10 each, fully paid, 
Noe 75,001 to 90,000, and have ordered them to be quoted in the 
official list. The committee havo also ordered the undermentioned 
securities to be quoted in the officlal list: City of Buenos Ayres 
Tramways Company. Limited. further issue of 20 000 shares of 
£5 each, fully paid, Nos. 135,001 to 155,000 ; Willans and Robin- 
son, Limited, further issue of 10000 6 per cent. cumulative 
preference shares of £5 each, fully paid, Nos. 60,001 to 70 000. 
Applications have been made to the committee to appoint a epecial 
settling day in and to grant a quotation to the Blackheath and 
Greenwich District Electric Light Company, Limited, provisional 
certificates for £100,000 44 per cent. first debenture stock, and to 
the Notting Hill Electric Lighting Company, Limited, further 
— an 2,200 ordinary shares of £10 each, fully paid, Nos. 10,001 
to E 


_ Partuership. —Mr. Alfred H. Gibbings writes to inform us that 
he has taken into partnerehip in his consulting practice Mr. C. A. 
Baker, M. I. E. E. The firm will in foture be known as Meeers. 
Gibbings and Baker. As much of Mr. Baker's experience has 
been gained on the Continent, a brief résumé of it will be of 
interest as showing the strength he will add to the new firm. 
After a course at the Hanover-equare School of Electrical Engi. 
neering, and some experience with a contracting firm in this 
eountry, Mr. Baker was appoiuted assistant engineer to the 
electric lighting station in Milan, ab that time tbe largest in 
Europe. is station bas always maintained a foremost place, 
being owned and worked by the Italian Edison Company, 
who generated electricity on the low and high tension systems 
for electric traction, power and lighting purposes. Mr. 
Baker was responsible for tbe erection of a complete central 
station for electric lighting at Pallanzs, on Lake Maggiore, 
and the subsequent working of this station for a considerable 

od. On returning to England, Mesers. Callender’s Cable 

mpany, Limited, appointed Mr. Baker their resident engineer, 
with sole responsibility for carryiog out a large contract in the 
city of London, during which time upwards of 200 men were 
working under his supervision, the difficulties of executing this 
work in crowded thoroughfares with a system of distribution 
requiring the most careful and prompt attention. Oa the com- 
pletion of this contract Mr. Baker was pre by the same firm 
to carry out contracts for them in the Strand district of London, 
in Huddersfield, Sheffield, and Hull. Aftee working for 
about three years in the South Wales district with Messrs. 
J. C. Howell and Co.. where some extensive collieries and 
manufactories were equipped with electrical pumping, haul. 
ing. and lighting plants, Mr. Baker accepted. a position at 
Se. Petersburg. The Tel jue Manufacturing Company, Limited, 
of Heleby, arranged with him to go out to prepare plans and 
specifications for them in connection with a cen electric gene- 
rating station of 10,000 h.p. that it was proposed to equip there 
on the high-teneion alternating system by a Belgian engineering 
firm. A contract for the manufacture, laying, and operation of 
the whole of the distributing system was arranged with the 
English firm, and Mr. Baker was appointed by them to act 
as their engineer sud representative for the North of Ruesia, 
advising generally on all electrical mabtere in connection with 
the equipment of the new generating station. As many aa 700 
men were employed under Mr. Baker’s direct supervision in the 
execution of the work entailed under this contract, which wa« 
satiefactorily completed and handed over ia working order to the 
Russian authorities. Mr. Bakers appointment as representative 
of the Telegraph Manufacturing Company, Limited, necessitated 
his travelling considerably through Russia and Finland, thus 
extending his knowledge of men and things. We wish this new 
firm a euccessful career. 


Brighton. —Application is so be made for a loan of £6 440—cost 
of lighting the tramway routes with 117 arc lamps, the main. 
tenance of which is estimated at £20. 18s. 2d. gach per annum. 
On Friday the Council adopted a report from the resident engi- 
neer as to the advisability of making a special tariff for the supply 
of electricity to churches. The engineer wae of opinion that if 
churches held meetings and used light on weeknights, they could 
not in fairness expect any better terms than any other class of 
consumer, It was different, however, if they more light on 
Sundays than weeknights (which was most probable), as they 
were then in a position to meeb their requiremente without in any 
way clashing their Sunday maximum demand with the ordinary 
weekday maximum load on the station. This also applied to other 
classes of consumers who were willing to use their demand at other 
hours throughout the week than the usual lighting hours. He 


suggested that all churches which agreed to pay an increased 
moter rental at £1 annum might have their demand indicators 
short-circuited on 


iig A and thus have their accounts based ou 
the weekday maximum demand, which in all probability would 
be so much lees than their Sunday maximum as to make a v 
material difference in their annnal accounts. This principle, 
they would accept it, ought also to be extended to all other 
classes of consumer who on weekdays were willing or likely 
to only take a supply at other than tbe ordinary hours of 
lighting. Sach an arrangement would meet perfectly the 
requirements of printing offices of morning dailies and such 
like, and those who agree to this method of obtaining 
their supply would, for an extra rental of £1 per annum, 
be provided with a time switch which would automatically 
vent the demand being registered except during the usual 
lighting hours. The advantage of the above suggestion w 
w 


| was that, 
ile strictly adhering to correct principle of maximum-demand 
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system of cherging, it fully met the requirements of churches, 
midnight and users of electrical energy. In conclusion, 
therefore, he would strongly advise no departure from the present 
system of charging, except on lines similar to those he had indi- 
cated above. The committee approved the recommendation con- 
tained in the report, and that all consumere agreeing to pay an extra 
charge of £1 per annum for an automatic cut-out might have their 
demand indicator cut outall day on Sundays and on weekdays, except 
during the ordinary hours of ligbting —viz., from dusk to 10 p.m. 
A letter was read from Mr. Christie, forwarding a letter from tbe 
Westminster Supply Company requesting the support of the 
committee to the application of the company for an alteration to 
the proviso to Clause 6, Section B, of the Board of Trade regula- 
tione of March 4, 1896. Ib was resolved that the town clek 
should write to the Board of Trade in support of the application, 
80 as to provide for an appeal to the Board in cases in which an 
alteration of tbe stendard ure in a whole district was prevented 
by the refusal of consent by a small proportion of the consamers 
in such district. 


TRACTION. 


Bewness.—'The Urban District Council are in favour of a 
tremway scheme. 

Personal. — Mr. Norman Thompson has been appoluted 
secretary of the Tramways and Light Railways Association. 

Paisiey.— A strong endeavour is being made locally to form a 
company with a view to making application to Parliament for a 
tramways provisional order. 

Pert Glasgow.—The Town Council have received a formal 
undertaking from the tramwaye company binding themselves to 
apply for a provimeont order for power to extend the tramways to 
Blacketone-buildings. 

Dublin Uaited Tramways Co.—The mileage worke 1 by the 
Company is now 44 miles electrically and one mile by horses, as 
against 35 miles electrically and nine miles by horses for corre- 
sponding period lasd year. 

Willingten.—A local syndicate proposes to endeavour to obtain 
a Bill sanctioning the construction of certain electrical tramways 
on the north of the Tyne, including the district) ander the control 
of the Willington Urban Council., 

Belton —The new electric tramways will, it is expected, shew 
a yearly profit of £20 000, and the Corporation have decided to 
promote a Bill ia the next parliamen sessiun extending the 
roads and wideniog the principal thoroughfares of the town. 


Colchester, —Messrs. Massey and Allpress have been engaged 
to carry out tbe preliminary engineering and other works coa- 
nected with the Counocll's application for a provisional order 
rector them to construct and work tramways in the 

rough. 


Bath — The company promoting the electric tramway scheme 
in Bath have ag vo conform to the wishes of the Rural District 
Council provided they pase over their roads, Certain conditions 
as to fares and routes suggested by them have been accepted by 
the Council. 

Sheffield. —Tbe Tramways Committee have instructed the tram- 
waye manager and the city surveyor to report upon tho facilities 
of the Fitzalan Market as a eite for a central station, and io has 
also been decided to obtein parliamentary powere to use tbe site 
of the market for this purpose. 


Newport. —The Corporation discussed ab some length on Friday 
the question of leasing the new electric tramlines or running the 
traffic directly under the control of the Corporation. The Traffic 
Committee's recommendation that at the expiration of Mr. S. 
Andrewe’s lease in July next, the tramway system be worked 
direct by the Corporation, was adopted. 

Searboreugh.—The New General Traction Oompany, Limited, 
have promoted a company, styled the Scarborough Electric 
Tramway Company, with a capital of about £150,000, which, it is 
uaderstool, is practically already assured. The ssheme which 
the company proposes for Scarborough ie a comprehensive one, 
and is estimated to involve an outlay of £120,000. 


Cleater Meor.—A proposal of a syndicate who intend to ask for 
poro for the construction and equipment of a tramway from 
leator Moor to Maryport, and who desire to come to terms with 
the various authorities if possible, sugges:ing that the town clerke 
of Whitehaven, Maryport, and Workington should discuss their 
= is before the Works Committee of the Urban District 

unc i 

Dundee.—AÀ new proposal has been brought forward by the 
burgh engineer with a view to avoid the steep gradient in Con- 
stitution - road. This has been favourably considered by the 
Tramway Committee, and is to be brought before the Council 
with the view of it being substituted for the route by Barrack- 
road, The. proposed new route is both shorter and cheaper than 
the one formerly adopted. 

Bootle.—The consideration of a proposal from the general 
manager of the Liverpool Corporation tramways to construct a 
tramway from Litherland to Kimrose Bridge through Seaforth 
Village, bas again been deferred. A memorial protesting against 
the construction of this tramway along Seaforth road hee been 
referred to the Tramway Committee, it has been pointed out 
thao if a tramway was they must leave sufficient epace, which 
would probably necessitate the pulling down and setting back of 
the houses, so that if the road was widened by that means it would 
dispose of a good many of the objections, 
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Erdington. —The Council have passed the following resolution : 
That in the opinion of this Council the time had arrived when 
id would be to the advantage, convenience, and benefit of the 
inhabitants at large to have a system ot tramwaye properly 
equipped and of an up-to-date character for the district; and 
that accordingly a committee be appointed to consider and report 
upon what in their opinion was the beat system of tramways to be 
constructed, and to the roads along which they should be laid." 

Gosport. —A small committee bas been appointed to settle in a 
final interview with the pesi pant representatives in London the 
various tramway matters under discussion. The two agreements 
submitted by the Electrical Power Distribution Company and the 
British Electric Traction Company have been revised by the 
Council, and their alterations have been considered by the com- 
panies. The tranefer of the existing system to the Corporation 
will take place on the last day of the year, and on the first day of 
the new century it is hoped to make a start with the relaying of 
the lines for the introduction of electric traction. 

Northampton.—Application is to be made to the Board of 
Trade on or before Dec. 22 next for a provisional order under the 
Tramways Act, 1870 (to be confirmed by Parliament in the ensuing 
session), bo authorise the Corporation to construct tramways in 
extension of the existing tramwaye in Kettering-road (as far as 
the Church of St. Matthew in Phippsville), and in Welling- 
borough-road, as far as the gates of Abington Park; to empower 
the Corporation to work any tramwaye for the time being belong- 
ing to them; to double the lines of such tramways where 
expedient; and to employ electrical or other mechanical motive 
power; and to make further and better provision in regard to 
the tramway undertaking for the time being belonging to the 
Corporation. 

Bournemonth.—Mr. A. P. Trotter has held an enquiry into the 
application of the Corporation for eanction to borrow £174,750 for 
the construction and electrical equipment of a tramway authorieed 
by the Corporation Tramways Order. 1900 The Town Clerk 
pointe aut that the Poole and District Electric Traction Company 

ad a lighb railway order to construct a eed from Bourne- 
mouth to Poole, which was now being laid, and the Christchurch 
and Bournemouth Company had powers in their order of last 
session to constract a tramway between the two towns. They had 
runniog powers over the Bournemouth East line from east to 
west. The Town Couneil will now proceed witb the application 
for the Bill for the tramways extensions, street widening, and 
other objects resolved upon. 

Cleckheaton. —The Council have signed an agreement with the 
British Electric Traction Company, based on the arrangement 
made ab the recent enquiry in Leeds, whereby the company under- 
take to pay half the cost of three widenings in Westgate in 
connection with their electric tramway eme—viz., at the 
Square, ab Victoria Mille, and at Moorbottom, near St. Luke's 
Church and Messre. Umpleby’s boiler works. The Council do not 

ledge themselves by the v; eyed to carry out any of the works, 
ub whatever they did tbe Traction Company pledged themselves 
to pay half the cost ab any time during the next three years. The 
expenses would include the cosb of the acquisition of necessary 
roperties, and the Council are entitled to call for payment of the 
alf cost as soon as the works or any of them were completed. 


Burton.—The tramway scheme adopted by the Council consists 
of six lines, and contains the following proviso: ‘‘ That the 
carriages and trucks on the said tramwa moved by animal, 
mechanical, or electrical power, as the Town Council may from 
time to time determine." The promoters of the proposed Wood- 
ville and Burton tramways are to be informed of the tramways 
which the Council are seeking powers to construct, work, and 
maintain, and that the Council wiil consider any proposition as to 
ranniog powers over that portion of the tramways between the 
borough boundary on the Stanton-road and Stapenhill-green 
which the promoters may desire to make, and that the clauses 
necessary for or 3 the carrying out the foregoing objects 
and incidental thereto be forthwith prepared and inserted in the 
draft Bill to be introduced by the Council into Parliament next 


session for the consideration of the Town Council. 


Warrington.— Ab the lasd meeting of the Rurai Districb Council 
a letter was read from the South Lancashire Tramways Company 
to the effect that the company were applying this year to Parlia- 
ment for an extension of their tramway system from Newton, 
through the Warrington rural district, to tbe boundary of the 
borough of Warrington. The company obtained powers last 
session to construct certain tramways through St. Helens, Earles- 
town, Newton, Atherton, Leigh, and Bolton, with branches con. 
necting these places with Haydock, Ashton, Abram, Hindley, 
Westhoughton, Little Hulton, Walkden, Swinton, Atherton, with 
Tyldesley and Woreley. Iv was proposed to make the extension 
to Warrington, in pursuance of the request of one or two local 
authorities last year. 
the company desired them to pass a resolution consenting to it. 
The matter was adjourned pending enquiries by the surveyor. 


Baker. street and Waterloo Rallway.— We refer elsewhere to 
the issue at par of 66 000 4 per cent. preference shares and 179,500 
ordinary ebares of £10 eich which is just. being made in this Com- 
pany. Interest during cónstruction will be paid half yearly at the 
rate of 3 per cent. per annum. The directors are Mr. Theodore 
Julius Hare (chairman), the Marquis of Dafferin and Ava, K.P., 
G C. B., G. C M G., etc., Mr. Quintin Hogg, Major-General C. S. 
Hutchinson, C. B., late R. E., and the Right Hon. Sir Algernon 
West, K. G. B. The Baker - street and Waterloo Railway as autho- 
rised is five miles two furlongs in length, or thereabout, and will 
be formed by the construction of two separate parallel tunnels 


If tbe Council approved of the extension 


throughout ite entire length on the Greathead system. Starting 
ab the Elephant and Castle, on the south, it Waterloo 
Station, thence under the river, up Northumberland avenues, 
Charing Cross, the Haymarket, Regent. street, Portland - place. 
Regent’s Park, Baker-street, Marylebone Station (the terminus of 
the Great Central Railway), and Edgware-road, to Paddington 
Station. The site for the necessary depót and generatin 

station is about a quarter of a mile to the south o 

Waterloo Station. The stations will be placed ab or near 
the following points — viz., Elepbant and Castle, Waterloo, 
Thames Embankment, Charing Cross, Piccadilly-circus, Oxford. 
circus, Baker-street, Marylebone, Edgware-road, and Paddington. 
The line will thus,form a connecting link between the District and 
Metropolitan, the Central London, the City and South London, 
the Waterloo and City, the South. Western Railway, South-Eastern 
Railway, Great Western Railway, London, Chatham, and Dover 
Railway, and the Great Cen Reilway. The worke between 
Waterloo and Baker-streep, which are being constructed by Meesre, 
Perry and Co., the well-known firm of contractors, are in full 
operation, and this section will be completed and opened for 
traffic independently of the reat of the line. From the river atage 
northward the western or down tunnel (towards Baker-atreet) has 
been driven beyond Piccadilly and up Regent street as far as the 
western end of Messrs. Swan and Edgar's premises. The up tunnel 
has been completed between the river stage and the statue of King 
Charlee at Charing Cross, and between Swan and Edgar’s and a 
point in the Haymarket opposite Her Majeaty’s Theatre. The 
tuonels at Baker streed have been driven under the Sb. John's 
Wood Railway, and underneath the Regent’e Park; the down 
tunnel to the north side of the Park- equare-gardens, and 
the up tunnel to the western side of the Outer Circle road, 
Southward of the river stage the down tunnel bas been con- 
structed nearly across the river, and the difficulb operation of 
driving through the water-bearing gravel in the bed of the 
Thames has best successfully accom panes The permanent 
shafta for the reception of the lifte have been sunk at Baker-street 
and Piccadilly, and one of the shafte is in progress at Waterloo. 
The up-station tunnel at Baker streeb has been completed. 
Both station tunnels at Piccadilly-cireus are finished, and ab 
Charing Cross one tunnel is completed and the other is in 
progress. At the Thames Embankment station the up tunnel is 
finished. An ample supply of shields and pan of ail descriptions 
having now been provided, the works will proceed more cer 
than heretofore. and should be completed in two years from th 

date. It is noed lese to say that the motive power will be elec- 
tricity, and it ie Pig “sp that the entire distance will be 
covered in 25 minutes. The engineers are Sir Benjamin Baker, 
K. C. B., Mr. W. R. Galbraith, C. E., and Mr. R. F. Church, C. B. 


LEGAL INTELLIGENCE. 


LONDON COUNTY COUNCIL v. THE NATIONAL TELEPHONE 
COMPANY. 


Iu the Queen's Bench Division on Monday last Mr. Justice Wills 
and a ial jury commenced the hearing of the action by the 
London County Council against the National Telephone Company, 
The action raised an important question as to the right of the 
National Telephone Company to lay wires under the streets. The 
action was brought to restrain the defendante from breaking-up 
streets in the county of London to lay their telephone wires under- 
ground without the consent of the London County Council. The 
case was pub in two ways: firet, that under the Telegraphs Act 
the defendants had no right to do what they had done; and, 
secondly, they were creating obstruction by breaking-up the 
streets. The defendante said they were not acting under the Tele. 
graphs Act at all, and that they had created no obstruction. The 
plaintiffs, in reply, joined issue. 

Mr. Dickens, Q C., and Mr. Daldy appeared for the London 
County Council, and Sir Edward Clarke, Q.C., Mr. Joseph Walton, 
Q C., and Mr. Roskill represented the Telephone Company. 

Sir Edward Clarke asked for permission before the case was 
opened to called his Lordship's attention to eome correspondence 
which bad taken place between the solicitors of the National Tele- 
phone Company and the solicitors of the London County Council. 
This was one of two sete of proceedings which were brought 

ainst the National Telephone Company. One was brought 
the Attorney General at the relation of the Postmaster General, 
and the other by the London County Council, and they sub. 
stantially involved the same questions, as to whether an injunc- 
tion should be granted, whether there had been an interference 
with public right, and eo on, Both matters involved serious 
questions of law, as well as very complicated questions of fact. 
The information of the Crown came on first, and in that proceed- 
ing, which was before one of the Queen's Bench Courte in July, 
the National Telephone Company submitted to terms under which 
they were restrained, as bebwoen the Government and themselves, 
from doing any work for extending the existing system of the 
Telephone Company under the streets of London, and the whole 
object that could hé achieved by going into the litigation which 
was then before his Ligdehip was, he thought, completely falfilled 
by the terms which were arrived at in the former action. Under 
those cireamstances his clients had written an open letter, to be 
used in the Court, to the intifis’ solicitors, and he asked 
that he might be allowed to read it. The letter was as follows: 
* As the trial of this action will shortly be reached, it is worth 
while considering the position as between the parties, As you are 
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nó doubt aware, an information by the Abtorney-General, at the 
instance of the Poetmaster- General, was laid against the company 
with a similar object to that soughd by the County Council in the 
present action. and the Crown action has been disposed of by an 
order which deciarea the law and restrains the company from 
breaking the eurface of any street within the county of London 
for the purpose of extending ite underground pipes without 
obtaining the authority of the Postmaster-General and the 
consent of the London County Council, as required by the 
Telegraphs Act of 1892.” He thought thab put the Telephone 
Company in a position which carried out all that the County 
Council in thie litigation could require. The letter wenb on: It 
sceme to me to be a uselees waste of money to fight out the present 
action, seeing that the order made in the Crown action secures to 
the County Council what ib requires, and I have, therefore, to 
suggest that instead of going to trial ab preeent the County 
Council action should be allowed to etand over sine die.” The 
reply of the representatives of the London County Council was 
that they did nob think 16 desirable that the action should stand 
over. The solicitor of the County Council wrote: ''I have some 
difficulty in understanding why the Telephone Company, after sub 

mitting to judgment in the Post Office information, has nevertheless 
persisted in defending the present action. The order in the Crown 
action does nob appear bo me to secure anything at all to the 
County Council, for ib would be open to the Telephone Company 
to arrange its differences with the Pos: master General to-morrow, 
and, therefore, so far as that judgment is concerned, to continue 
breaking - up the streets. If, however, the Telephone Company 
will consent to a similar judgment in the present action I am 
prepared to advise the Council to accept it, and so put an end to 
the litigation.” Sir Edward Clarke proceeded to say that the 
Telephone Company could not consent to judgment or to 
anything, or to give an undertaking in this action. His 
Lordship would understand there were considerations with 
regard to the position of the parties which would prevent him 
under any circumstances submitting to a judgment. The case 
must involve a very long investigation of facts, and on the 1 
of the jury bis Lordship would be asked to deal with queetione o 

law and to exercise bis discretion in granting an injunction. The 
litigation could nob in any case stop there. He was very much 
impressed with the idea that iù would be a misfortune if they were 
to spend several days of public time there to come only to the 
position of having the material for going into another court when 
all that could be done in this litigation was already secured by the 
terms of the judgment in the other action. 

Mr. Dickens eaid there was a difficulty in the way of accepting 
his friend's suggestion. There were two proceedings, advieedly 
commenced by the Attorney General on the basis of the intereso 
of the Postmaster General, merely representing the Post Office 
service in this country, and by the London County Council ss 
representing the public. The two interests were not identical. 
The defendants submitted to an iojunction in the action of the 
Poetmaster General, and they were bound to obtain the consenb 
of the County Council before breaking open the streete. He did 
not wish to enter into a long litigation in the present case, but be 
had nob seen the members of the Highways Committee, and he 
would not like to consent to the suggestion of Sic Edward Clarke 
without consulting them. 

Mr. Jastice Wills said at the present moment he did nob quite 
appreciate the difficulty of tbe Telephone Company in giving an 
undertaking similar to the one given to the Postmaster General. 
He supposed it wae very likely that the Postmaster-General would 
allow them, after getting that judgment, to break up the streets 
without obtaining the consent of the London County Council. 
On the other hand, the County Council had not got tbe security as 
between themselves and the defendants, 

Sir Edward Clarko said if bis Lordship would look at the 
pleadings he would find there were serious questions, which made 
i6 imposeible for the Telephone Company to come under the 
terms of an injunction or an order. There were important legal 
questions which they wanted to raise. Precieely the eame reeulb 
might be obtained if the action stood over generally, with leave to 
apply to restore it; and if the Telephone Company was to do 
anything in contravention of the injunction, the case might come 
into the paper the next day, If it were a mere technicality, he 
would give way. 

His Lordship did nob think the course proposed by Sir Edward 
Clarke was an unreasonable one. Probably be would give the 
plaintiffs an undertaking nob to attempt to do anything in contra. 
vention of the order obtained by the Postmaster General without 
giving the County Council due notice of it. 

Sir Edward Clarke said he was quite prepared to agree, and to 
undertake, on tbe part of hia cliente, that no action should be 
taken in contravention of the Postmaster-General’s order without 

iving notice to the London County Council, so that they could 

ve an opportunity of applying ab once. 

Mr. Dickens said be was glad that his Lordship had made the 
observation that the course suggested by Sir Edward Clarke was 
reasonable. Having regard to the importance of the matter, he 
would a»k that the action might stand over for a fortnight in order 
that he might put the proposition and bis Lordship's suggestion 
before his clients. If the matter could be arranged, they would 
only have to come formally before the Court: If the case must go 
on, the plaintiffs would not be in a worse pounos than at present. 

Mr, Justice Wills thought the best form of order would be 
that the case should stand over generally to keep its place in the 
list, with leave to either party to restore it. If any terms were 
come to, the case could be mentioned without ite being put in the 


pe e 
| The action was then ordered to stand over generally. 


NEW COMMITTEES. 


The following Standing Committees have been appointed : 


ABERDEEN.—Streets: Bailie Brebner (convener) ; Meears. Smith, 
Anderson, and the Provost. 

ALLOA. Lighting: Bailies Home-Hay, Duff, and Calder; Meere 
Crawford, Duncanson, and Wilson; Mr. Duncanson, convener. 

BaAcur.—Five members of the Lighting Committee and fire 
members of the General Works Committee are to be elected by 
their respective committees to serve on the Electricity Committee 
for the ensuing year. 

Barrow. — Highways and Lighting: Alderman — Bradehaw; 
Councillors Ashburner, Barrow, Charles, Dawson, Hardy, Heath, 
W. Heweteon, Jos. Huarteon, Miller. Neal, Peacock, Stoke, 
Thompson, Townsend, and Young.  Zlectricity: Aldermen Brad 
shaw, Little, and Townson ; Councillors Ashburner, Chapmaa, 
Cox, Fisher, Gradwell, Hardy, W. Heweteon, Miller, Puetle- 
thwaite, Smitb, Peacock, Tootill, and Townsend. 

BIRKENHEAD.—Tramways: Aldermen Cook, Deakin, B. Jones 
Rawcliffe, and Singleton; Councillors Bevis, Eijwards, Gsmlin, 
Grice, H-zlehurst, Liwali, Ostea, H. L Pearson, Saape, and 
Wall. Electricity: Aldermen Bloor and Rawcliffe ; Couneillot: 
Bennett, Dalzell, Dodda, Hozlehuret, Lilwall, McGaul, Moos, 
H. L. Pearson, T, T. Rees, Too:h, Wall, and C. Williams. 


BLACKBURN. — Elecirici/y and Tramways : The Mayor; Aldermen 
Thompeon, Baynes, Oddie, Dugdale Heyworth, Law, Billington, 
and Hoyle; Councillors Lewis, Gregson, Meadowcroft, Croeeley, 
W. H. Law, Hamer, Worswick, and Critchley. 


BoLToN.— Electricity: The Mayor; Councillors W. Cooper, 
Young, Preston, J. Edge, J. W. Taylor, Raesell Panton, Berry, 
Rothwell, Rideout, Golding, J. D. Taylor, and Fielding. Tram- 
ways: Tbe Mayor; Aldermen Nicholson, Miles, and T. Scow. 
crofv ; Councillors Battle, Preston, Panton, Howarth, J. Eige, 
Flitcrofo, Smith, Bailey, Wild (Deane), P. Higeon, and Harwood. 


BRADFORD.—Zlectricity : Aldermen W. E Aykroyd, J. Hus:le:, 
and R. Pratt; Meesrs J. Akam, T. L. Atkinson, T. Clark, F. L 
Crofo, C. E Dowson, J. Freeman, T. H. Shaw, and T. A. William 
eon. Tramways: Aldermen Cowgill Holdeworth, and Milner; 
Mesers. Akam, Atkineon, Croft, Crossland, Firth, Hartley, Hil, 
Horefall, Land, J Moorhouse, North, Pickles, E. Priestley, 
W. E. B. Priestley, Sowell, P. Smith, Stringer, Wateon, Whiteley, 
Wickham, T. Wilkineon, and Williameon. 


BRIGHTON. — Telephone : Councillors Allen, Buckwell, Burberry, 
Carden, Galliers, Halliwell, Holder, Hollis, Jarvie, Kidd, Neale, 
and Wilson. Tramways: Aldermen Reeves and Sendall ; Coun- 
cillors Blaker, Buckweil, Carden, Galliers, Grinstead, Halliweil, 
Hullowsy, Swift, Wallis, and Wilaon. Light: Aldermen Botting 
and Lowther; Councillors Blaker, Briant, Broad bridge, Buck 
rel Butt- Thompson, Carden, Galliers, Halliwell, Holloway, sud 

wif. 

BRISTOL — Electrical : The Lord Mayor; Aldermen Pethick and 
Pearson; Mesais, Tryon, Uu Lioyd, E.kins, Billing, Harris, 
Chandler, Lowe, and Dr. Cook. 

CaNnTERBURY.—Liyhting : The Mayor; Aldermen Croes, Collard, 
and Mason ; Councilors Geatry, Godden, Horsley, Hund, Stone, 
Pope, and Russell. 

Dewspury.— Gas, Electricity, and Water: The Mayor; Alder: 
man Haley ; Councillors Machell, McCann, Neweome, Oldroyd, 
Peareoo, Rhodes, and Yates. 

DuNpEx.— Tra»cajs: Mr. Brownlee, convener. 

EASTBOURNE.— Electric Light: The Mayor: Aldermen Skionet, 
Strange, Pocock. Wenham, and Eden; Councillors Hillmas, 
Martin, Maude, Rowe, Simmons, and Wright. 

EooLEs.— Public Lighting and Electrical Supply: Aldermen 
Kendal and Mellor; Councillors Broughton, Hindley, Mori 
Nuttall, Oldfield, and Pearson. 

FALKIRK.— Lighting: Bailie Bogle (convener) ; Messrs. Weir, 
Sherburn, Hendry, Mitchell, H. Wilkie, H. Russell, J. G. Russell, 


and Stevenson. 

GLascow, — Electricity: Bailie Maclay, convener ; Bailie 
M'Cutcheon, sub-convener. Telephone: James Alexander, 000- 
vener; Bailie Stevenson, sub-convener. Tramways: Walter 
Paton, convener ; Hugh Alexander, sub- convener. Oa telephone 
wire attachments to Corporation property—James Alexander, 
convener. 

GLOUCESTER. — Electricity Supply: The Mayor (c officio); Alder. 
men Estcourt. Matthews, Braine. Mousell, and Woodward: 
Councillors Karn, Clutterbuck, J. Clarke, Bland, Goddard, 
Hatton, Gurney, Poole, and Brown. Strect : The Mayor (er oficio); 
Aldermen Estcourt, Matthews, Braine, Mousell, Ward, aad 
King; Councillors Clutterbuck, Peters, J. Clarke, Goddard, 
Gurney, Poole, Brown, Estcourt, and Gream. 


Hovk.— Lighting: Aldermen Clark and Washington; Councillor 
A. B. S. Fraser, Hollamby, Jupp, Nye, aud Singer. 


Irswich.—Electric Lighting: The Mayor; Alderman 8. R, 
Anness ; Councillors F. Bennett, E. Catchpole, R. D Fraser,“ 
Pratt, W. T. Pretty, E. P. Ridley, F. Turner, and O «en Turner. 

KEIGHLEY.—Gasworks and Electricity: The Mayor; Aldeme 
Paget and Brigg; Messrs. Pollard, Newton, Snowden, Summe 
scales, and Walsh. | 

Lxkps.— Lighting: Alderman Lawson's name deleted; Mr. 
James in place of Mr. F. J. Pickeregill Tramways: 
Gordon in place of Alderman Lawson. ' 


“ARE? 
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Leren —Hiyhways and Works: Aldermen Dennis, Howard, 
Ingram, and Tolhursb: Councillors Allen, Berry, Browne, Roberta, 
and Walker. Lig Railways : Aldermen Brightwell, Burrows, 
and Dennis; Councillors Allen, Berry, Doody, Hadeon, Jones, 
Martin, Millican, Roberte, and Wilkinson. 

MANCHESTER —Electricity : The Lord Mayor; Aldermen Bax, 
Griffio, and Richards ; Messrs, Arrandale, Batty, Beastow, Bishop, 
Bowes, Boyle, Hesketh, Jennison, Johnston, Maben, Phythian, J. 
Sin on, Smitb, Vaudrey, and Wainwright. Tramways: The 

Mayor; Aldermen Bax, Mainwaring, and Tunstall; Messrs. 
Bar Bishop, Bowes, Boyle, Brocklehurst, Dearden, Dixon, 
Fildes, Edwyn Holt, Hodge, Hornby, Johnston, M' Cabe, Ogden. 
Scott, Sutton, Thompson, Trevor, Wainwright, Whyman, and 
Wileon. 

MoRLEY.— Electric Lighting: The Mayor; Aldermen Foster 
Horsfall, Binks, and Ingham ; Councillors Wa: son, Glover, Oakes, 
Smith, Scholes, Hirst, Tetley, Craven, Rhodes, and Jowett. Light 
Railways : The Mayor ; Alderman Glover ; Conncillors Buttery, 
Rhodes, Marsden, Sratcherd, Jowett, Tetley, and Smith. 

NEWPORT.—Zighting and Traffic and age Ae The Mayor ; 
Aldermen Moses, Parnall, Jones, and Euer Councillors 
W. J. Lloyd, Dann, Liscombe, F. Phillips, G. W. White, Gower, 
M. A. Baker, G. H. Llewellyn, Abrahamson, and Blackburn. 

NORTHAMPTON. — Tramways and Electri: Light: Councillor 
Wooding (chairman); Aldermen Judge and Wetherell; Coun- 
cillors Brown, Jackeon, Lewie, Martio, J. Perkins, and Toneley. 


RAWTENSTALL, — Electric Light and Tramways: Aldermen 
Compston, Woodcock, Sharples, and Worswick; Councillors 
Coupe and Schofield. 

RorHERHAM — Electric Lighting and Tramways: Aldermen 


Woodhouse and Hickmott; Councillors Cox, Gichard, Winter, 
Crank, Hirst, Copley, Jenkinson, and Fieldeend. 

SHEFFIELD.— Electric Light: Aldermen W. E. Clegg, Styring, 
and Sir Charlea Skelton; Councillors Bennett, Colver, Nowill 
Senior, Castle, Harrison, John Maxfield, G. Clark, end Tandy. 
Tramways: Aldermen W. E. Clegg and Sbyring ; ; Councillors 
Chambers, Furness, G. Jackson Smith, Bennett, Fenton, A. M. 
Wilscn. Wing, Knowles, Carr, Hobson, John Smith, Tandy, and 
J. R. Wheetley. 

SotTHAMPTON.— Tramways : Messrs. Duneford, Bencrafb, Pearce, 
Sanders, Tilling, Walton, Willey, Bone, Andrews, Hollis, Burbage, 
and Gal cia. Electricity: Messers. Blakeway, Cawte, Dunsford, 
M. Emanuel, C. Emanuel, Tilling, Willey, Bone, Le Feuvre, 
Button, García, and Rowland. 

TonQUAY.— Electric Light : 
Councillors Beavis, Harrison, Taylor, Pickard, R. 
Greenslade, Bowden, and Pearson. 

WAISALL.—Electric Lighting: Aldermen Brownhill, Lindop, 
Marshall, and Newman; Councillors Brownbill, Burt. Cope, 
Millerchip, Noake, Shore, W. Smith, and Walker, Tram ia; y3: 
Aldermen Baker, Clare, and Newman ; Councillors Brownhill, 
Cope, Cotterell, Hughes, Millerchip, "Noake, Pearman. Smith, 
Powell, and Turner. 

WoRTHING, — Electric Lighting: The Mayor (Councillor Ovenden); 
Aldermen Linfield and Piper; Councillors Butcher, Gravett, 
Raffety, Tate, and Walter. 


Aldermen Kerswill and Bovey ; 
Smerdon, 


PROVISIONAL PATENTS, 1900. 


NOVEMBER 5. 

19788, Improvements in metal or composition sheathed 
insulated electricity conducters. David Roberts, 3, 
Whiaton-atreet, Derby. 

19609, An improvement in or in connection with trolley arm 
standards for electric railways or tramways. Stainer 
Hutchins and Charles Edmund Fry, Hawthorn Bank, 
Stamford-road, Altrincham, 

19822. An improved conduit for electric cables and the like. 
Oliver Charles Summers, 82, Malmesbury-road, Bow, 
London. 

19824. Improvements in and relating to printing by tele- 
graphy. John Burry, 1, Broad-street-buildings, Liver- 
pool-atreet, London. (Complete specification.) 

19829. An improvement in electrical looking apparatus for 
railway signals. George Henry Jelfs, Birkbeck Bank- 
chambers, Southampton-buildings, Chancery- lane, London. 

19836. Improvements relating to electric oall apparatus. Max 
Joseph Buxbaum, 45, Southampton-buildings, Chancery- 
lane, London. 

19847. Improvements in electric fuses. Oliver Leopold Peard, 
244, Southampton-buildings, Chancery-lane, London. 
19852, Improvements relating to electric lamps. Willibald 

Felech, 27, Chancery-lane, London. 
19858 Improvements in electrical switches. William Sumner, 
6, Lord: street, Liverpool. 
| ' NOVEMBER 6. 
19857. prevent. in pa telograph machines. Alfred 
Lyster Shepard, 8, West Kensington gardens, Kensing- 
ton, London. 
19900. Improvements in and cennected with electric punkah 
motors. Heinrich Spühl, 4, 5 Man- 
chester. (Complete specification.) 


19002. Improvements in joint-boxes for distribution of elec- ` 
tric current from concentric or other cables. Francis 
Ernest Hammond, 115, St. Vincent-sbreet, Glasgow. 

19910. Improvements in or relating to overhead trolley wires 
or conductors for eleetrio traction overhead elects io 
.eables or the like. Augustus Wyvill Hancock, John 
Leighton, and Roberb Hacking, 111, Hatton-garden, 
London. : 

19929. Improvements in overhead eleotric fittings. Paul 
Traugott Julius Estler, and Franz Kleinateuber, 52, 
Chancery- lane, London. 

19931. Improvements. relating to the mounti.g of olectrio 

is Dells. Charles Woittequand, 45, Southampton-buildings, | 
| Chancery-lane, London. (Complete epecification.) 

19945. Improvements in incandescent electric lamps. William 
Phillips Thompson, 322, High Holborn, London. (Alf 
Sinding- Larsen, Norway. ) (Complete specification.) 

19948. Improvements in and relating to automatic switch 
systems for telephone lines. Johan Peter Pehreon, 
322, High Holborn, London. (Date applied for under 
Patents, etc., Act, 1883, Sec. 103, April 10, 1900, being 
date of application in Sweden.) 

19951. Improvements in or relating to dry-core cables and 

' the like electric conductors, George Edward Heyl. Dia, 
6, Lord-street, Liverpool. E 
'" NOVEMBER 7. 

19987. Au improved electrical connection or bond for appli- 
cation to railway or tramway rails. William Robert 
Sykes, Arthur Henry Johnson, and Charles Joseph Cooke, 
Winfrith, The Avenue, Bickley, Kent. 

errs An improved insulating rail joint for railways or 
tramways whioh offers considerable resistance to 
currents of electricity. William Robert Sykes, Arthur 
Henry Johnson, and Charles Joseph Cooke, Winfrith, 
The Avenue, Bickley, Kent. 

19989. Telephone transmitter of the sounds of rifle fi'e, 
Maxim fire pom pom fire, and Long Tom fire with 
the noiso of its shell in progress and its ultimate 
bursting. Arthur James Cleland Jackeon, Rathmore, 
Greenisland, co. Antrim. | | 

20016 Improvements in and oonnectod with switches or kcys 
in electric lampholders. Hermann Oppenheimer, 55, 
Redcrosa-street, Barbican, London. (Actiengesellsch; fo 
Mix und Genest, Germany ) 

20049. Improvements in the manufacture ef elements or 
plates for electrical storage batteries. Jasper Mye:sg 
Richardson and Harry Ramsbottom, 427, Strand, Londen. 

NOVEMBER 8, | 

20110. A safety awinging arm for carrying overhead elect: 10 

' wires. Herbert George Thomas, 36, Greenwood road, 
Hackney, London. 

20112 Induotion electric telephony and telegraphy. Jobn 
Robert Quain, Royal Colonial Institute, Northumberland - 
avenue, London. 

20135. Improvements in the oentrol of electrically-propelled 
vehicles or trains. Edward Henry Tyler and Arnold 
Greaves Hansard, 15, Kirkstall.road, Streatham-hill, 
London. 

20139. Improvements in automatic telephone switches. Johan 
Peter Pehrson and Gottbilf Ansgarius Betulander, 322, 
High Holborn, London. (Date applied for under 
Patente, etc., Aot, 1883, Sec. 103, April 12, 1900, being 
date of application in Sweden.) 

20146. A sound -atrengthening appliance for telephone 
stations. Franz Oprendek and Louis Róder, 4, South- 
street, Finsbury, London. 

| . NOVEMBER 9. 

20159. Improvements in or relating to magneto electric ard 
other ignition devices. John Ridley and George Gibson, 
18, Cavendish-street, Birkenhead. 


20177. Commutator or colleetor for electrical purposes. Emile 


Batault, 21, Ely-place, Holborn-circus, London. 

20179. Improved construction of electrie aro lamp. Erio 
Rivers Smith, John James Rathbone, and Charles Bean 
King, jun., 166, Fleet street, London. 

20186. An improvement in air-brakes controlled electrically 
and by air pressuze. Charic+ Denton Abel, Birkbeck 
Bavk-chambers, Southampton- buildings, Chancer -lane, 
London. (Siemens und Haleke Aktiengesellschaft, Ger- 
many.) (Complete specification. ) 

20197. Improvements in the construction ef metal troughs 
for laying electric mains. Maurice Lachman, 6, 
Bream’s-buildings, Chancery-lane, London. 

20200. Improvements in or relating to electrolytic cells. 
John Hall Noble and Alfred Merry, 6, Lord.street, 
Liverpool. 

20201. Improvements in or connected with apparatus for 


covering electric conductors with insulation. Gcorge 
Edward Heyl.Dia, 6, Lord-street, Liverpool. 
NOovEMBER 10. 
20231. Improvements in olectrical oonnections. Robert 


Frederick Hall, 24, Temple-row, Birmingham. 

20255. A new or improved fitting or accessory for elcetrie 
cclling roses and the hre. William Grimshaw siones, 
55, Market-etreet, Manchester. JD C 
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$0256, Improvements in or relating te swinging brackets for 
electric lights and the like. Alfred Julius Boult, 111, 
Hatton-garden, London. (K. M. Seifert und Co., 
Germany.) 

20904. Improvements 
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NOTES. 


Institution of Electrical Engineers.—We are 
informed that the Dublin section of the Institution of 
Electrical Engineers will hold a conversazione on the 
29th inst. at the rooms of the Royal Dublin Society. 
This conversazione is to take the place of the meeting 
which was announced for the 22nd instant, and which has 
been postponed. 

Society of Model Engineers.—The eighth monthly 
meeting of the Liverpool branch of the Society of Model 
Engineers was held on the 7th inst, when a general 
discussion on compound engines, etc., took place. The 
next meeting is to take place at the Balfour Institute, 
Liverpool, on Dec. 5, when a lecture will be given on 
model boilers. The hon. secretary of the Liverpool branch 
is Mr. F. T. Stewart, of 14, Adelaide-road, Kensington, 
Liverpool, from whom all necessary particulars may be 
obtained. 


The Philippine Oable.—We notice that it is stated 
by Reuter’s correspondent at Washington that President 
McKinley will recommend to the Congress that justice be 
done to the British Cable Corporation’s claim for indemnifi- 
cation and substantial recompense for damage suffered 
through the occupation of the Philippines, and to the 
claims of the Manila and Dagupan Railroad Company. 
The United States Attorney-General has held that both 
companies have equitable claims. There has been a good 
deal of correspondence on the subject, the British authori- 
ties earnestly supporting the claims of the British subjects 
interested. 


An Electric Log.—An interesting application of th 
use of electricity in navigation is the electric indicatin 
log of a new type, which was recently given a trial ogthe 
United States torpedo boat Porter.“ It is the invention 
of Captain A. N. McGray, of Boston, Massachusetts, and 
consists of a small propeller trailed after the ship by a long 


cable containing two insulated conductors. The propeller 


operates a train of mechanism which periodically closes an 
electric circuit. An electromagnet on board the vessel 
advances the indicating mechanism step by step with the 
closing of the circuit. The instrument tested registered to 
twentieths of a mile, and is said to have given resulte 
correct to one-half of 1 per cent. on a trial run of 44 
miles. 

Waterford Lighting.—The Corporation of this old 
and important town in Ireland have decided to apply 
for an electric lighting provisional order, and are considering 
the advisability of the introduction of water power. We 
gather from a report in one of the local papers that the River 
Clodagh at Portlaw used formerly to work mills, and 
that the Waterford Corporation hope to be able to get 
rights for this water power. Without a knowledge of 
the district it is, of course, impossible to discuss the 
feasibility of the scheme, but the Corporation will not 
find it economical to lay down large works for the use 
of water power unless there is a regular flow and a 
considerable head. We wish the undertaking every 
success. 

The Late Mr. G. J. Symons, F.R.S.—At a meeting 
held in May last to consider the question of a memorial to 
the late Mr. G. J. Symons, the distinguished meteorologist, 
and founder of the British rainfall organisation, it was 
resolved unanimously that the memorial should take the 
form of a gold medal to be awarded from time to time by 
the council of the Royal Meteorological Society for 
distinguished work in connection with meteorological 
science. An executive committee was appointed to take the 
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necessary steps to raise a fund for that purpose, and their 
appeal has, we understand, been very heartily responded 
to. The committee have decided to keep the list open 
until the end of January, 1901, in order to allow all who 
wish to contribute to the memorial fund. 

Hooligans.— We hear a considerable amount just now as 
to the doings of what Londoners have been pleased to term 
Hooligans.“ It appears, however, that London is not the 
only place in which trouble is experienced from persons 
who use violence in order to attain their ends. Thus, in 
Paris, on the electric tramway, one recent evening, some 
six or eight men are stated to have jumped on a car on 
its arrival, and commenced to attack the conductor in 
order to take away his money satchel. He, however, used 
a crowbar to some purpose, and the thieves left him alone. 
Instead, however, of clearing off, they then entered the 
tramway office and attacked the man in charge, who was 
alone. This man would have been killed but for the 
arrival of the police, who captured three of the band after 
a severo struggle. 

An American Patent.— Another case of the curious 
awards given by the American Patent Office is brought to 
our notice in the Electrical World in connection with a 
patent recently granted to Mr. E. W. Rice, jun., for a means 
of transforming polyphase currents into direct. The object 
of the so-called invention is to permit the current being 
used for feeding three-wire or kindred systems. When one 
looks into the arrangement patented, one finds that it con- 
sists in using each single phase of the three-phase system 
independently. The energy is transformed down by inde- 
pendent transformers, and then converted into direct current 
by independent rotary convertere. For this combination Mr. 
Rice has been granted a patent. We should much like to 
see the expert opinion of the United States Patent Office 
on the novelty of the combination. It seems to us to be 
new neither in detail nor in combination. 

“The Street Railway Review."—Following on 
the same lines as on a previous occasion, tho Street Railway 
Review during the recent meeting of the American Street 
Railway Association at Kansas City published a daily 
edition, there being a number for each of the four days. 
These daily editions contained the programme of the pro- 
ceedings to be followed during the day, and a practically 
verbatim report of the proceedings and discussions of the 
previous day. Chatty descriptions of visits to works and 
small numerous paragraphs dealing in more or less remote 
ways with street railways were also given. The idea is in 
our opinion a very good one, and supplies a want which is 
always felt to a certain extent in connection with long 
meetings lasting for a week or so. The daily editions 
do not take the place of an ordinary number, but form a 
very useful supplement to the whole volume. 


Tramway Shares.—Wo have received a circular from 
a syndicate who, by its title, professes to deal chiefly 
with rail and tram shares. The circular states that the 
syndicate wishes to purchase certain electrical tram shares 
in small amounts. Amongst the companies mentioned, 
there are some old-established ones whose shares are easily 
obtained on the Stock Exchange, provided that the would 
be purchasers are prepared to pay the usual market rates. 
It would be no advantage to the shareholders to sell these 
shares to the syndicate in question, as it offers for them 
a lower price than can be obtained in the open market. 
One is inclined to question whether the shares demanded 
are actually required or whether the syndicate wishes it to 
be known that it is prepared to deal in them. In any 
case it is difficult to see why it pays to circularise the whole 
profession and others in order to get hold of some £400 
or £500 worth of stock. The conclusion would appear to 
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be that it pays in such matters to deal through recognised 
channels. 

The Electric Testing of Meters.—At last an 
arrangement has been come to as far as the City of London 
is concerned with respect to the testing of electric meters. 
A new outfit is to be obtained, and placed under the care 
of Mr. A. A. Voysey, the City electrical engineer. The 
expenses of the department will be contributed to by both 
the electric lighting companies having works in the City, 
each having agreed to provide £200 per annum for the 
purpose. It is not proposed at present that all the meters 
to be used on the City circuits are to be tested by Mr. 
Voysey before they are installed, but rather that he should 
act as electrical inspector when any consumer has doubts 
as to the accuracy of the reading of his meter. We believe 
that, subject to the approval of the Board of Trade, he may 
also have a voice in the type of meters to be installed by 
the companies, insomuch that he will be able to condemn 
all those which, after a few months’ trial do not give 
satisfactory results. 

Electric Lighting in St. Marylebone.—The new 
Borough Council of St. Marylebone propose to hold a 
special meeting on Dec. 20 in order to approve of a proposal 
that an application should be made for an electric lighting 
provisional order. We presume that, in order to comply 
with the provisione of the Electric Lighting Act, the Council 
will have to advertise now their intention to apply, as it 
will be too late after the meeting to glve the necessary 
notices to the Metropolitan Electric Supply Company. We 
fail to see in what respect the new Council is entitled to an 
order which was not granted to the old St. Marylebone 
Vestry, unless they are quite prepared to buy out the 
present company, and only come before Parliament in 
order to draw attention to the high price asked for the 
purchase of the works within their area. In any case we 
hope that the electric lighting policy of the new Council 
will be decided in December next, and that it will be 
carried out with a firmer hend than was displayed by the 
Electric Lighting Committee of the old Vestry. 


Japanese Railway Bnilding.—The Electrical Friend, 
in one of its recent issues, contained an illustrated descrip- 
tlon of various plant which is being uted in connection 
with the constraction by the Government of the new 
central steam railway. In constructing this line a mountain 
called the Sasso Toge is to be bored through, and special 
power piant has been ordered for carrying away the rocks 
which will be excavated in the making of the tunnel. The 
tunnel is to be some three miles in length. The power 
plant consists of a 463-h.p. Leffel horizontal turbine with 
an 80ft. head, and which is provided with Replogle’s 
mechanical governor. The dynamo is a 45-kw. 500-volt 
Westinghouse machine, running at 850 revolutions, the 
locomotive being also of Westinghouse construction. It 
consists of & double-motor truck provided with two 15-h.p. 
motors. The draw-bar pull is 1,500]b, and the gauge of 
the road about 30in. Some 6,5491b. can be carried in one 
train, and the line is said to be doing excellent service. 
The lighting also of the tuunel is effected by electricity, 
and for this purpose there is installed a 16-h.p. turbine, 
driving a 15-kw. dynamo. 

The Alternating-Current Arc.—Mr. C. Wiley 
recently read before the Chicago Electrical Association 
an interesting résumé on the action which goes on in 
the alternate-current arc lamp. The main object of the 
paper was to explain the reason why the enclosed alternate- 
current arc is not so satisfactory as the direct-current 
enclosed arc. That this is so everyone knows who has 
tried to obtain from electrical manufacturers a really 
reliable enclosed alternate-current arc lamp. The reason 


for the instability of these lamps is considered by Mr. 
Wiley to be the great resistance of the carbon vapour 
between the two extremities of the carbons. The current, 
of course, is reversed twice In every alternation, and with 
this great resistance it falls to zero almost as soon as the 
current begins to fall Hence during the larger part of 
the cycle the current is zero, or has a very small value, and 
the arc tends to extinguish. The author then goes into 
the question of the influence of a core in the carbons used 
for the alternating arc, and shows that if the core consists 
of a mixture of certain chemical salts the resistance of the 
arc is decreased, and a much more steady resalt is obtained. 
Another point of interest is that the author shows that it 
is much more advantageous to have a small inductive 
resistance in series with the arc than an ohmic resistance, 
This is so because the E.M.F. of the former will help the 
lagging current over the zero or dead centre of the are. 


The Caledonian Electric Power Company.— The 
above is the name of a new company which is to be incor- 
porated under the Private Legislation Proceedings of Scot- 
land Act of 1899. The object of the company is—as its 
namo discloses—to do with the distribution of electrical 
energy. The area which the company proposes to work 
includes the large manufacturing district on the West of 
Scotland, comprising the whole of the county of Renfrew, 
a portion of the county of Lanark, and portions of the 
counties of Dumbarton, Stirling, and Ayr. In fact, the 
company proposes to act on much the same lines as thoee 
companies which obtained powers last year for the pro- 
duction and distribution of power in bulk in Lancashire, 
Darham, and South Wales. In order to avoid undue 
complication, the city of Glasgow is excluded from the 
operation of the scheme. In this, the most important area 
of Scotland from an industrial point of view, there should 
be a great opening for cheap electrical energy. It will be 
interesting to seo when the Bill comes before the House of 
Commons as to whether the promoters have succeeded 
in obtaining any water-power rights, or if they will be 
obliged to depend wholly on the energy produced by the 
burning of coal We are informed that Messrs. Maclay, 
Murray, and Spens, of Glasgow, are the solicitors, and 
Mr. A. A. Campbell Swinton, M. I. C. E., of 66, Victoria- 
street, Weatminater, the engineer to the scheme, which is 
said to have the support of leading manufacturers of the 
district. 


Rubber.—The imports of raw rubber into Liverpool, 
we gather from the Liverpool Journal of Commerce, reached 
during the 12 months ended June 30 last a total of some 
£6,000,000. Raw rubber being, however, a rather dear 
commodity, the £6,000,000 represents a comparatively 
small tonnage, the value per ton ranging between £280 and 
£500. The tonnage actually delivered during the year 
amounted to 10,437 tons of Para rubber and 6,977 tons 
of mediums, totalling altogether 17,414 tons. This total, 
although it appears to be small, is more than half of the 
total arrivals in Europe during the season, these European 
arrivals amounting to 30,194 tons, and it was also but 
little short of the total arrivals in the United States ports, 
these being 20,883 tons. The world’s approximate total 
production of rubber for the whole season of 1899-1900 
was 55,548 tons, so that the deliveries in Liverpool were 
nearly one-third of the world’s estimated production. The 
landings of rubber in London do not approach to anything 
like the tonnage of the Liverpool imports. The importa- 
tion of the year’s tonnage into Liverpool, the warehousing, 
handling, etc., provides work for a large number of persons, 
there being at present some 14 firms in Liverpool in the 
rubber trade acting either as importers or consignees. This 
growth of tonnage shows a healthy state of the trade, and 
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an increasing valae of the trade to Liverpool, as most of 
the Para rubber shipped eastwards comes to this port, and 
it will be gratifying to those interested in the port to 
note these facts of the oxtent and growth of the indiarubber 
trade. 


The London Streets.—With the outcry one sees in 
the daily papers about the state of the London streete, one 
usually finds at the end of the editorial comments that in 
a few months’ time the work as far as the City is concerned 
will be completed. It hae, however, begun to dawn on the 
minds of a few persons that even when the telephone con- 
duits are laid, there still remain to be placed in the public 
streets the mains of the Charing Cross and Strand Cor- 
poration. We notice that the engineer of the Post Office 
has been interviewed on the question of interference 
with the streets, aud ho excuses a certain amount of 
the inconvenience on the ground that this electric 
lighting company is partly responsible. For instance, in 
Fleet-street up to the present practicaly no telephone 
ducts have been laid, but there has been a considerable 
interference with the traffic for the past three months. 
Now that the street surface is down again, the Post 
Office are commencing at the upper end to open it up for 
the telephone conduite. it would surely be much prefer- 
able to have the two obstructions at the same time, and to 
close the street to through traffic.. As it is at present, the 
average speed of the vehicles passing through the street is 
so small that it is practically useless to all but the heaviest 
goods traffic. It is not pleasing to contemplate that this 
interference is likely to go on for another year at the very 
least, and we shall be surprised if the electric lighting 
company in question will have completed the work by that 
time. As we pointed out when the order was granted, we 
very much doubt if the gain from competition in electric 
lighting is worth the great waste of time and money 
entailed in laying a completo new system of electric lighting 
conduits throughout the length and breadth of the City. 


Electrical Towing.— We have mentioned before that 
on certain of the canals of Germany towing by electricity 
is being brought into use We now notice that the New 
York untechnical Press are commenting on the fact, 
owing to their consul at Frankfort having sent in a report 
on the matter. Thus it is stated that a number of experi- 
ments have been tried on a short section of the Finow 
Canal, on the route between Berlin and Stettin. This 
canal is traversed by 25,000 boats in each direction 
annually, or 100 boats a day for eight months out of 
the year. The portion of the Finow Canal selected for 
the recent tests included several sharp curves, and at least 
one railway bridge, so that it might present most of the 
serious difficulties likely to be encountered in this class of 
work. A small electric locomotive like those used in 
America for switching purposes was employed, and a track 
was laid for it on the towpath. The motor weighed about 
two tons, was 6ft. 10in. long and lft. 10in. wide, and 
derived its current from an overhead wire, like a trolley 
car. The machine was capable of developing 15 h. p., 
which was more than was required. The track had a 
gauge of 5:28ft. One rail was much heavier than the 
other, one weighing 18lb. to the yard and the other 9lb. 
The heavier rail was the outermost, or furthest from the 
canal, and on it rested four-fifths of the weight of the 
motor. The same rail served also to convey the return 
current. Most of the track was laid at the level of the 
towpath, part of it on sleepers and partly on blocks of 
concrete. But at one point for a few rods the track was 
carried on a wooden structure, 91ft. above the towpath. 
Posts 12in. square and 18jft. apart were connected by 
longitudinal cap pieces, on which the heavy rail was laid. 


The other rall was carried by a stringer supported on 
brackets. The conductor was an 8mm. copper wire, the 
poles for which were from 100ft. to 132ft. apart. The 
boats on the Finow Canal are barges capable of carrying 
from 150 to 175 tons. A few have a length of 132ft. and 
a beam of 154ft. The consul reports that “these experi- 
ments showed the system to be capable of meeting all 
needs, working, as it did, with safety and economy.” 


The Nernst Lamp.—A great deal has been written 
from time to time concerning the structural evolution of 
the Nernst lamp, but reliable data as to the commercial 
efficiency of the most recent form of the lamp—i.c., that 
exhibited by the Allgemeine Elektricitàte Gesellschaft at 
the Paris Exhibition—are very slow to leak out, whence it 
may be adduced that its practical success is not yet. 
We had occasion to refer in a recent issue to a 
beautiful souvenir issued by the company in question 
of their extensive oxhibits at the Exhibition. This 
souvenir contains some interesting general information 
about the lamp, but we were disappointed in finding no 
mention of its prospects of commercial success, though it 
affords some consolation to know that our German contem- 
poraries are little better informed in this respect, and, 
indeed, join in giving expression to the above complaint. 
For the time being, then, it seems we shall have to content 
ourselves with general information, and even of this little 
fresh has transpired. Considerable importance is, how- 
ever, attached to the invention, especially by the Allge- 
meine Elektricitats-Gesellechaft, who have devoted a 
large floor space at their Berlin works to ite evolu- 
tion and manufacture; and if ultimate success from a 
commercial point of view is at all within the bounds of 
possibility, we may rely upon this firm to obtain that 
success. Lamps suitable for pressures of 110 and 220 volts, 
and of 25 c.p., 50 c. p., and 100 c.p. are being made, we 
understand, while experiments with lamps of greater power 
are in progress. Since the Nernst lamp consumes 1j to 
1j watts per candle-power, it follows that the consump- 
tion of energy for a given intensity of light will be 
only about half as great as would be the case with 
the ordinary type of incandescent lamp. This advan- 
tage is, however, partially eliminated by the relatively 
short life of the Nernst lamp, which has hitherto attained 
to but some 300 working hours. No authentic data as to 
the molecular change of the incandesced material and the 
decreased illuminating power thereby involved is yet 
available, but in this respect an advantage is undoubtedly 
obtained, in that the Nernst lamp retains two-thirds of its 
original value after it has become unserviceable. Further 
developments of the lamp are awaited with interest. 


The Telephone Service in Chicago.—We gather 
that great interest has recently been aroused in 
Chicago by the Chicago Bell Telephone Company 
undertaking to instal public and private telephones on 
a call system at a uniform rate of 24d. per call. These 
installations will be on what are known as party lines, 
or, in other words, 10 subscribers will have the use of a 
common line wire, and it will hence not be convenient at 
certain times of the day owing to the fact that a number 
of subscribers on these line wires will be wanting to use 
their instruments at the same time. The guarantee which 
is to be required before these instraments will be installed 
will be two calls per day for offices and one call per day 
for residences. If these numbers of calls are not made, 
the subscriber will have to pay the difference at the end 
of the month. While knowing that the value of money is 
rather more here than in the States, the price does not 
seem to us to be remarkably cheap. Of course, with it a 
subscriber might be able to get his telephone in a private 
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house for £3. 16s. per annum, but the service would be by 
no means the best possible, and we hope in this country to 
get an individual line for very little more per annum. The 
instrument being used in Chicago provides for the insertion 
of the toll in a alot in the subscriber's machine, and in the 
event of a call not being possible, the money is returned 
by the closing of a circuit by the operator at the exchange. 
A very large number of new subscribers is expected in 
consequence of this new service. We notice in connection 
with this service, as described in the Electrical World, that 
there is in the same issue a résumé of the various improve- 
ments which have been tried with varying success for 
recording the number of messages sent by a given 
subscriber. In the firat class of these instruments the 
counter is placed on the subscriber’s premises, and is 
controlled by the operator at the exchange. When a call 
which moves the counter through one division is given, 
the subscriber hears a signal, and knows that a record of 
the call has been made against him. In the next class the 
meter is placed in the exchange and is operated either by 
hand by the switchboard operator or automatically by 
means of relays in connection with the circuit. In the 
third system duplicate registers are made on the subscriber's 
premises and at the exchange. The fourth system is also 
described as only on the subscriber's premises, and is worked 
by the subscriber, who presses a button. This gives tho 
operator at the central exchange tho signal and also 
registers the call, the connection being made in the usual 
way. 


The Telegraphone.—The wonderful inventor who 
has under various names found his way of late into the 
daily Press has reappeared again under the guise of the 
inventor of the telegraphone.“ This instrument, as 
might be expected from its name, is going to be an auto- 
matic recorder of messages spoken into the telephone. To 
Herr Poulsen belongs the glory of the invention, in which 
be employs, we gather from the Daily News, a microphone 
transmitter connected to a battery of two or three dry 
colle and an electromagnet of a peculiar shape, which takes 
the place of the ordinary telephone. The electromagnet, 
in fact, is said to be a telephone without the vibrating 
plate. Instead of an iron plate vibrating over the pole of 
the electromagnet, a steel wire travels past the pole in such 
a way that the magnetism excited in the pole of the electro- 
magnet by the varying current induces a corresponding 
magaetism in the wire. To this end the electro- 
magnet is made very small no bigger than a nutshell, 
and it has two poles inclined to each other, so that 
the wire passes between them, and is magnetised 
on two sides. The wire is about jin. thick, and it is 
remarkable that the magnetism produced in it is localised 
ina very definite manner. The wire is wound spirally on 
a drum or cylinder which revolves, and the electromagnet 
travels along the cylinder from one end to the other as it 
revolves, thus bringing the whole length of the wire past 
the pole of the electromagnet, to receive ite charge of 
magnetism. In this way the varying electrical current of 
speech from the microphone makes its magnetic record on 
the wire. So much for the record, but in order to get the 
record to reproduce the original sounds the process must 
be reversed. The magnetism of the wire as it moves past 
the pole is then to induce magnetism in the pole, and in 
doing so excites an electric current in the bobbin of the 
electromagnet. This induced current varies in strength 
with the magnetism in the wire, and consequently repro- 
. duces the original sounds in the receiving telephone, 
which, of course, is held to the ear. The inventor says 
the magnetic record will persist for a year, and give over a 
thousand repetitions of the message. It can also be 
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“ rubbed out,” and the same wire used over again for other 
messages, this being done by sending a constant current 
through the electromagnet and passing the wire before it 
pole. Herr Poulsen proposes by a similar instrument to 
deliver news to a number of clubs or exchanges. It is 
further stated that Herr Pedersen, a collaborator of Herr 
Poulsen, has devised a duplex method of recording two 
messages on the same band or wire, but it is kept a secret 
for the present. It is a pity that Herr Poulsen cannot 
invent another machine which wil do away with tbe 
necessity of going to the telephone at all, but which would 
answer any queries which might come automatically. 
Such an instrument would appear to us to have more 
chance of success than the present, arrangement. 


Cathode Rays.—In the current issue of the Physical 
Review ia a long article contributed by Messrs. E. Merritt 
and O. M. Stewart on “The Development of Cathode Rays 
by Ultra-Violet Light." The authors made several experi- 
ments with an apparatus consisting of a vacuum tube with 
the cathode at the bottom and three electrodes at the top. 
The cathode was connected with the negative terminal of 
& dry battery. Immediately above the cathode was the 
anode, consisting of a ring of aluminium wire. In order 
to admit the ultra-violet rays into the interior of the 
tube, a quartz plate was mounted on a side tube. The 
ultra-violet light which fell on the polished zinc cathode 
came through the quartz from a spark between zine 
terminals. From experiments with this apparatus the 
authors state that it is clear that the effect of & magnetic 
field is to produce a deflection of the photo-electric rays. 
The path followed by the escaping charge is altered, while 
its amount remains practically unchanged. "Three tables 
are given, showing the effects with a magnetic field direct, 
with the magnetic field reversed, and with a very strong 
field direct. In the first case the maximum effect was 
obtained, but with the field reversed the charge rate 
diminished instead of increasing as at first. In the third 
case with a strong field the charge rate was reduced nearly 
to zero, instead of being increased. The experiments prove 
to the authors’ satisfaction that photo-electric rays are 
magnetically deflected. As to the source of the formation 
of the photo-electric rays, this can still only be regarded as 
unknown. It is the same, with certain important differences, 
with ordinary cathode rays. The following way of looking at 
the matter, however, is thought to be sufficiently plausible 
to deserve consideration. Thus, assuming first that the 
primary effect of illamination is to cause the develop- 
ment of cathode rays, and that these rays are produced 
not only at low pressures, where it has been possible to 
detect them directly, but also under ordinary atmospheric 
conditions, remembering that the rays make the air a 
conductor, it is seen that the photo-electric current will, in 
general, consist of two parts—viz, the current carried by 
the photo-electric rays themselves, and the current carried 
by the ionised air. At high vacua practically the whole 
current will be carried by the photo-electric rays. But as 
the pressure of the surrounding air increases, the rays will 
be more and more completely absorbed, and since this 
absorption results in ionisation, the conduction current 
through the air will become more important. At atmo- 
spheric pressures the rays are probably absorbed in the 
immediate neighbourhood of the charged surface. In this 
case the discharge is almost wholly carried by electrolytic 
conduction, but since the ions are developed very close to 
the surface, the case differs essentially from that of the 
ionisation produced in gases by other causes. In moet 
cases both positive and negative ions are present through- 
out the gas. But in the photo-electric discharge the positive 
ions pass at once to the cathode and are destroyed. 
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The American Autemobile Olub.— The first annual 

exhibit of the Automobile Club of America was opened on 
the 3rd inst. at Madison-square Garden, New York. In 
spite of the counter-attraction of the election parades, 
there was a very fair attendance at the show. The 
grounds were very carefully laid out, and had a track 
constructed round the arena upon which the automobiles 
could be run. In order to show the climbing powers of 
the automobiles a track was erected which had a very steep 
grade. This runway was 200ft. long, and at tho highest 
point S3ft. above the floor. It was 8ft. wide and laid on 
scantling. It was built in four sections, these being stated 
to be running from 20 per cent. grade up to 434 per cent. 
Amongst the exhibits we notice a novel arrangement 
shown by the General Electric Company. This was an 
electrical hydrant, designed to be used by electric vehicles 
that are in need of replenishing their batteries. The 
hydrants are to be placed at convenient points, and are 
operated on the “ penny-in-the-slot ” principle. When a 
vehicle needs a charge, all the operator has to do is to run 
up to the hydrant, put a suitable charging plug in one of 
the four receptacles designed to receive it, and then drop 
a quarter-dollar piece in the slot and wait. There are 
four receptacles, each of which is numbered. No. 1 
represents a charging current of 20 amperes, No. 2 a 
charging current of 30 amperes, No. 3 a charging current 
of 40 amperes, and No. 4 a charging current of 80 
amperes. Provision is made by means of a push button 
by whicb the charging plug can be taken out of any one 
receptacle and placed in any other without cutting off 
the current supply paid for. The supply is about 
2:5 kilowatt-hours, and when this has been furnished 
the current is automatically cut off, and no more can be 
obtained until another 25-cont piece has been put in 
the slot. In connection with this charging hydrant, or 
“ electrant," as it is called, an interesting point is that of 
the eight makes of vehicles exhibiting but three used 
charging plugs and receptacles that were similar, The 
other five used specially-constructed plugs, each of a 
different design, and none of which could be used in the 
receptacles provided in the hydrant. It would, therefore, 
seem as though there were need of standardisation in this 
matter, and that all electric vehicles should have a standard 
charging-plag receptacle fastened somewhere in circuit. 
This would eliminate the necessity of providing several 
different styles of charging plugs at the different charging 
stations. In connection with this exhibition the Electrical 
World comments unfavourably on the practice which some 
manufacturers indulge in of claiming a much greater 
mileage capacity for their vehicles on one charge than they 
can accomplish under ordinary everyday conditions. In this 
way the would-be purchaser is misled, and if he buys he 
is disappointed with his purchase. The dissatisfaction 
which he feels with his vehicle will probably become com- 
municated to his friend, who will be very careful as to 
baying electrical vehicles manufactured either by that 
particular maker or by any other. Many instances of this 
kind might have a very bad effect on the development of 
the automobile industry in any particular district. 


Electric Traction in Italy.— We notice in the 
Electrical Review of New York a description of the 
electrical equipment of the Lecco, Sondio, and Chiavenna 
line in North Italy. We have referred to this line in 
previous issues, but a few additional details may be of 
interest. The length of the line upon which electric 
traction is used is about 66 miles, with a maximum 
gradient of 22 per cent. In summer the line has very 
considerable passenger traffic, but at other times also there 
is a steady freight traffic. In order to serve both interests 


the service has been organised along the following general 
lines: the complete separation of passengers and freight 
traffic; & complete distinction in make-up and schedule 
between express trains running over the line from end 
to end and trains for local service ; designing the trains 
with a capacity sufficient for expected needs by increasing 
in advance both the number and weight of trains in 
service. The passenger trains are drawn by an electric 
locomotive of about 300 h. p., and weighing about 50 tons. 
This vehicle can carry 60 passengers and two tons of 
baggage and draw four ordinary cars behind it at about 
37 miles per hour on grades up to 10 per cent. Freight 
trains are drawn by locomotives of 700 h.p., capable of 
drawing 250 tons up a 10 per cent. grade at a speed of 19 
miles per hour. The system difficulties of the long-distance 
electrical transmission have led to the adoption of the 
three-phase high-tension current, both for general trans- 
mission and for distribution to the motors on the trains. 
The current for operating the plant will be generated 
directly at 20,000 volts at the water-power station at 
Morbegno, 10 miles from Colico, from which it is led 
by a three-conductor overhead line, using copper wire 
7mm. in diameter, to 12 sub-stations situated along the 
line at distances of just over six miles apart. These 
sub-stations reduce the tension to 3,000 volts, and the 
current is distributed at this pressure to the motors by 
means of two trolley wires 8mm. in diameter, the track 
being used for the third conductor of the three-phase 
system. The two trolley wires are suspended 18}ft. above 
the track, except in the tunnels, where the height is 14ft. 
In the power station at Morbegno are four units, consisting 
of a turbine and alternator, direct coupled together, of 
2,000 hp. The water-wheels are of the usual type, 
and are provided with auxiliary power governors. The 
alternators have rotating fields and generate at 20,000 
volts in each phase, and bave a frequency of 15 cycles 
per second. Current is taken from the line by two 
aluminium rollers, these having a diameter of 3in. By 
means of a collecting brush running on a graphite collar, 
current is taken from each roller, and passes, by means of 
a highly insulated cable, directly to the primary windings 
of the principal motors. Short-circuits between the con- 
ductors of different phases at switches or junction points 
are avoided by arranging the contact rollers on a slant. 
By this arrangement much complexity is avoided, the 
overhead structure in no case weighing more than 180lb. 
complete. The 3,000-volt current connection to the motors 
is protected by metallic tubing surrounding the cables 
carrying it, these being connected with the ground. The 
primary winding of two of the four induction motors on 
the car are directly connected with the contact roller, and 
their two secondaries or rotor circuits may be connected 
either to a liquid resistance or to the primary circuits of 
the other two motors with which the car is furnished. In 
the secondary circuits of the latter are inserted variable 
resistances. If the four motors are coupled two by two 
in series the velocity of rotation of the two rotors will be 
practically half that of the primary rotating field, and also 
half that which the two primary motors would attain if 
fed directly from the line. This arrangement gives two 
running speeds of 271 and 183 miles per hour, but in 
order to avoid abrupt passage from one to the other, a 
liquid rheostat is inserted into the secondaries, giving an 
adjustable resistance. Line switches have been arranged 
so that shunting may be done with the electric locomotives 
at stations, The first of these vehicles has recently been 
tried, and the tests made at a speed of 53 miles per hour 
were successful. It is hoped that the line will be in 
working order by the spring of 1901, 
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he should not break it unless under very exceptional circum 
stances, and then only after pointing out these circumstances 
to the person in whose favour the rule has been broken. 
Smoking and drinking should at all times during regular 
working hours be definitely vetoed. Smoking, however, 


PRACTICAL NOTES ON ELECTRIC MAINS. 
BY A MAINS ENGINEER, 
1, General, and the Management of Men. 


In the following notes it is not proposed to discuss at all 
the various methods of distribution as to their respective 
merits or as related to generation, the question of method 
being generally settled beforehand either by the consulting 
engineer or the resident engineer, and one in which the 
mains engineer is not asked for his advice, but has practically 
to do as he is told. But there are many points on which the 
chief engineer consults the mains engineer during the running 
of an installation, or on extensions. It is with a view to 
assist the mains engineer in such consultations and in his 
routine work that these notes have been compiled. The 
text will include cable laying and jointing, cable testing, 
sub-stations and sub-station gear, house connections and 
installations, and street-lighting. Attention will in many 
cases be paid to detail, and mains engineers will find that it 
is only by such attention on their part that they can hope 
to lay down a system of mains which will give them the least 
amount of trouble after completion, and which will insure 
them against night calls, things not at all to be desired after 
& worrying day's work. 

There is no doubt that electric mains have not had their 
fair share of attention hitherto. There has always seemed to 
be a tendency on the part of consulting and chief engineers 
to relegate the mains to a secondary place, and to give their 
best efforts to the generating plant. But surely it is neces- 
sary for good results that the mains should be as perfect as 
the generators. A most important point for the mains 
engineer is that he should as far as possible aim at making 
a permanent job at the start, so that the work has not to be 
done over two or three times. He is very often hampered 
in this way through promises which are often given by 
committeemen and sometimes by chief engineers to intending 
and worrying consumers, but a little forethought during 
previous work and to the general area of proposed supply 
will save much of the temporary and rushed work which so 
often obtains. In addition to this view of temporary work 
there is the question of expense, which is an important one, 
if only to the chief engineer. 

A most important item in this question of temporary work 
is the reopening of streets for the laying of extra cables or 
larger cables. To cut down initial capital cables are not 
estimated for which everyone knows will have to be laid, 
probably before the expiration of a year, with the result that 
the poor, unoffending mains engineer has to bear the burden 
of the outraged shopkeeper’s maledictions. The mains engi- 
neer should therefore, at any opportunity, suggest as to the 
size and number of cables. Of course, he will probably be 
met with a remark to the effect that the money is better in 
the bank than lying underground in the form of copper. 
But in municipal districts it is no bad tip to keep the mind 
of the shopkeeper quite calm, as, from experience, he will 
cheerfully pay his lighting bill, if only the corporation do 
not block his shop-front. Also, in an alternating system, the 
initial size of transformers is another matter worthy of notice, 
as often the transformers first put down are overloaded before 
the second winter, entailing much labour to lift out of the 
ground and to replace with larger, including the alteration 
of many connections and the scrapping of much cable, intro- 
ducing also, to however small an extent, a certain amount 
of unnecessary risk to life on the part of the jointer, and, 
m the selling of the small transformers at a considerable 

088. i 

Turning again to the question of attention to detail, 
personally, on the part of the mains engineer, it is a good 
plan on the smaller undertakings for. the mains engineer to 
act somewhat as foreman, thus keeping himself thoroughly in 
touch with all that is done. This plan, however, cannot be 
carried so far on a large system ; much has then to be left to 
the foremen, and even tothe workmen. Seeing that this is the 
case, how necessary is 1t then that the mains engineer should 
thoroughly understand the management of his men. This 
is so both in the case of the small and the large under. 
takings, but much more vital in the latter. The mains 
engineer must, above all, be firm in his dealings with the 
men—that is to say, when he gives an order he must see 
that it is carried out, and in his way. If he makes n rule 


which do not bear looking into. 
had his career nearly spoilt by some unreasonable dislike 


dislike. 


should be allowed during the working of overtime. 


The one great thing in the management of men is to 


beget confidence; show them that you trust to them, and 
also let them see that they can confide in you. Although 
the engineer is firm, he can still, to a large extent, sympathise 
with his men. 
good advice, which is most thankfully received, as a rule, by 
them. And in any case of supposed wrong-doing which 
arises the engineer must not give way to rash judgments, 
but must try to look at the case from the man's point of 
view, and remember that the lives of his men are not always 
the rosiest, and give his judgment accordingly, always trying 
to smooth over obstacles, and, however little, to elevate the 
mental position of the men. 
stingy with wages, as an extra halfpenny per hour means 
very little at the end of a year, and on well-managed jobs 
most of it goes down to capital account, so that at all timee 
a good man should rapidly be advanced to the top rate of pay. 


He can hear fheir troubles and often give 


It is also a great mistake to be 


During the working on repairs to breakdowns, the men 


often have to work many hours at a stretch. In cases of 
this sort, it is imperative that they should be allowed time 
to get full meals, as nearly as possible at their regular hours. 
It is this attention to the men and their personal comfort 
that will go far to procuring good work, as they then feel 
themselves to be necessary units to the good working of the 
thing, and the details before mentioned will so be properly 
attended to by the men themselves. It will also be found 
thut if the men do make a mistake or have an accident with 
their work, they will immediately inform their engineer, 
knowing that they will get justice from him; and they will 
never attempt to hide anything. The engineer will find 
that if he follows in these lines his management of his men, 
on his leaving one berth for another his men will nearly 
always want to follow him—a certainly good state of affairs 
for the departing assistant, but not usually liked by the 
chief. | 


The judicious selection of men and their training so as to 


be quickly useful is another point which requires careful 


attention on the part of the engineer. 
discharging of men cannot be left to a foreman if harmonious 
working is desired, as in nearly all cases the foreman makes 


The taking on and 


favourites and is down on other men, for various reasons 
Many an excellent man has 


which the foreman has taken to him, and has only been 
saved through the fact that the engineer has had his eye on 
the man, and has enquired into the reason of the foreman's 
À new job is usually started, as far as mechanics 
are concerned, by borrowing from the cable makers, and 
some of these men prefer to stay in the town to which they 
have been sent. It then becomes necessary to provide them 
with mates. It is in providing these mates that a little care 
is required. Asa rule, boys have been found to be almost 
useless—they certainly are useless as jointer's mates, as they 
are not strong enough to open ground—thus a third person 
is required to do this. It is obvious, then, that a jointer's 
mate should be, at any rate, nearly a man. In selecting a 
man for & jointer's mate, he should be selected for strength, 
and if he has been à navvy so much the better. He should 
also look fairly bright, but he should certainly have no pre- 
conceived ideas as to his own fitness because he has been 
used to tinkering in some other line. Such & man will not 
care about using pick and shovel, and will be & perpetual 
worry. It is far best to train a man from perfectly raw 
material: he will then always do as he is told. It will then be 
best not to employ youths under 18 years of age if it is expected 
that they should earn their money, and even so young they 
would be better sent with, say, a meter fixer. Apprentices 
are a side issue of the question, and they should be left 
severely alone on municipal jobs, leaving them to the cable 
firms, to whom they are useful in many ways. A good mate 
so selected should make a fairly good jeinter for low-tension 
work in from two to three years, and can afterwards be 


slowly advanced to the position of high-tension jointer. 


One of the hardest tasks & mains engineer has to perform 
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is that of selecting a foreman. In the training of their 
young men, it might be as well that the employers— 
corporations or supply companies—should insist on the men 
going to a night school for technical training at least for 
two evenings a week, the employers paying the fees. A 
small well-selected library of elementary text-books might 
also be advantageously kept for the use of the men. 
Amongst other subjects which the men should be induced to 
take up is the subject of building construction. Scarcely one 
electrical man in a hundred knows anything about it, and yet it 
is of the utmost importance. As soon, then, as it is possible 
to notice a man taking a more than usual intelligent interest 
in his work he should be carefully watched, and assisted and 
raised in position as much as possible. Such a man, if 
trained from absolutely raw material, will make a good 
foreman and be a blessing ; for good foremen are rare, and 
bad ones, legion. Probably the very best way to work the 
foreman question is to import a stranger as foreman—i e., a 
man who does not know the men whom he has to super- 
intend. This method does away with a lot of trouble 
arising from favouritism. 

As to the hours of work, the best hours undoubtedly are 
from 7 am. to 5 p.m., except on Saturdays, when knocking 
off time should be 1 p.m. If the men start at 7 a m. they 
have their breakfasts before they come, and so get five hours’ 
good work in before knocking off for dinner, for which 
they take one hour. If work is started at 6 a. m., as is some- 
times the case, the men take from this time till breakfast 
time preparing their breakfasts Breakfast time being sup- 

to finish at 8.30, at least 24 hours are completely 
wasted. Another point about the start at 6 a.m. is that 
foremen do not turn up punctually, unless the engineer 
makes it a rule to be there too. Overtime should be paid 
for at the rate of time and a quarter for the first two hours 
after the normal time, and then time and a half up till the 
next starting time. Double time should be paid from mid- 
night on Saturday for any time worked between then and 
midnight on Sunday. As a general rule, however, overtime 
should be discouraged, as the same amount of work is never 
done in the same amount of time. 

On the whole, it may be taken as certain that the best 
men, as far as best work goes, are to be found with electrical 
contractors, as these people will not have any men who are 
not well up to the mark, while on municipal undertakings 
many men are pushed into the work through the influence of 
residents, often to the chagrin of the engineer, who, although 
he is expected to make things pay, has to put up with these, 
very often most worthless men. 


THE FACTORS WHICH DETERMINE THE DESIGN 
OF MONOPHASE AND POLYPHASE GENERATORS.* 
| BY B. A. BEHREND. 
(Concluded from page 706. ) 


III. THe SHort-Crrcurr CHARACTERISTIC, 


In the preceding article the manner of determining the 
dynamic characteristic from the static and short-circuit 
characteristics has been set forth. If n is the number of 
conductors per pole and phase, I the current flowing 
through each conductor, and z the number of ampere-turns 
in the field for one closed magnetic circuit, then we have 
for a short-circuited armature the equation: 


Anl-z (2) 


In this equation A is a coefficient varying with the 
dimensions of the armature and the field. 

The theoretical determination of A is extraordinarily 
difficult ; indeed, it might be doubted whether any 
weight sbould be attached to such a calculation which 
must needs contain a great number of other coefficients, 
about the value of which we are equally as uncertain 
as we are about A itself. It has been assumed as though 
it were a matter of fact that A could easily be calculated 
from the ampere-turns of fiold and armature. If there 
were no primary and secondary leakage, this could, indeed, 
easily be done. The calculation yields a value for À, 
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according to the assumptions made, varying between 
2:8 and 2'8 for three-phase currents. Ae there are 
a great many people who believe that A, even if 
we neglected leakage, which is ontirely unallowable, 
can be calculated by' merely figuring out the maximum 
value (as some do) or the mean value (as others prefer) of 
the ampere-turns on the armature, it may be desirable to 
point out that A depends very much, not only upon the 
arrangement of the armature winding, but also on the 
ratio of the width of the pole to the pitch of the poles. If 
the dimensions of the armature and field are properly taken 
into consideration, the lowest values of A—that 1s, without 
leakage—can be calculated, and this is of some interest, as 
it will increase our surprise when, instead of A= 2 7, for 
instance, A rises to 5'4—in other words, our generator 
gives us only one-half the short-circuit current that wo 
expected it to give. 

All of us who have been desi ning alternators for high 
frequencies or low speeds have to go through such 
experiences. A great many speculations and wild guesses 
have been advanced to account for these apparent dis- 
crepancies between theory and observation. About three. 
years I began to suspect that the absolute value of the 
pole-pitch might offer a clue to the explanation of these 
discrepancies. Almost all of the machines that I measured 
were of the inductor type, and in them the influence of the 
air-gap on A greatly complicates the problem. But with 
the accumulation of experimental material, the problem 
grew more and more perspicuous, and the influence of the 
alr-gap on A could be separated from that of the pole-pitch. 


Pole-pitch.in cm, 
Fia. 7.— Values of ^ 


Aer the preceding it is hardly necessary to speak of 
the importance of A as determining the design of the 
alternator. The output of single and polypbase generators 


working on power circuits, and, to a certain extent also, 


the output of generatore working on light, is determined 
by the maximum drop permissible. This drop is directly 
proportional to the value of A; hence I am jastified in 
saying that A is the factor on which hangs, in large measure, 
the success of the design. " nu ud 

The curves in Fig. 7 show the value of A as a function of 
the pole-pitch and of the air-gap in three-phase inductor 
generators. The ordinates 6f:}he chrves represent the 
values of A, the abscistw the pole pitcb. Curve I. is drawn 
for an airgap A=Olcm.; Curve II. for A= O Sem.; 
Curve III. for A=O5cm. The magnetic and electric 
arrangement of the machines measured is shown by 
Fig. 8. The pitch of the armature coils was equal to 
the pole-pitch; the armature coils were lying in slots, 
one per pole and phase. The width of the pole-horns was 
equal to or slightly smaller than the pole-pitch. The most 
striking feature of tbese curves is their tendency to rise 
rapidly if the pole-pitch is smaller than 25cm. For small 
pole-pitches the air-gap is of intrinsic importance; with 
increasing pole-piteh the curves tend to converge. Let us 


P 
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try to account for these observations. If we diminish the 
pole-pitch, the magnetic flux emitted by each pole is 
diminished in the same ratio as the pole-pitch. If we assume 
that the magnetic resistance of the main field remains con- 
stant, then the ratio leakage field: main field, has increased 
in the same proportion as the pole-pitch has been diminished, 
since the magnetic resistance of the leakage field decreases 
in proportion to the pole-pitch. This holds good of the 


Fie, 8.—Details of Machine from which Values of ^ were Derived. 


leakage of the field as well as that of the armature, as can 
easily be seen. A glance at Fig. 9 shows that the leakage 
lines of the armature run in loops around the slots: The 
leakage remains, therefore, constant, whether we change 
the pitch of the coil or not. But the field which produces 
the E.M.F. in the coils varies in proportion to the 
piteh of the coil, hence the ratio, armature leakage: main 
field, varies inversely as the main field—that is, as the 
width of the pole, or as the pitch of tbe poles, since the 
ratio width ok pola : pitch of pole nay assumed as 
constant. By means of the curves of Fig. 7, it is easy to 
find the value of A for any pole-pitch and sir-gap for three- 
phase current generators of the inductor type. My expe- 
rience with generators with alternating poles is not sufficient 
to enable me to plot their X curves for pole-pitches smaller 
than 20cm. For pole-pitches larger than 20cm. the values 
of X agree well with Curves I. and II. For these large 
pole-pitches A is practically independent of the air- gap; for 
small pole-pitches A increases with increasing air-gap. 
Frequency.— We are now in the position to study the 
bearing of the frequency on the dimensions of the gene- 
rator. The question which the practical designer is called 
npon to answer is whether a generator wound for, say, 
50 ~~ ean be more advantageously used for a higher 
or lower frequency. This question ean immediately be 
answered with the help of our curves. A glance at ther 
teaches us that the problem cannot be solved in a general 
way, but that each case has to be treated individually. As 
for the same voltage and the same magnetic frame the total 
number of conductors in the armature is the same for all 
frequencies—increased field leakage for small pole-pitches 
being negleeted—the number of conductors per pole and 


IId. 9.—Illustrating Leakage. 


phase is inversely proportional to the frequency, hence the 
sbort-circuit current for the same excitation, z, in the field 
can be given by tbe formula : 

| 7 oa + (3) 


À — 

In this equation 1 and I’ denote the short-circuit 

current, A and A", the values of A pertaining respectively 
to the frequencies and ~~". 

RC a higher frequency is to be advantageous the quotient 

y must be larger than the quotient 


/ B 77 
— 


An example DW pole-pitch cannot 


for 50 ~~. For 80 periods it would be 15:6cm. The 
value of A for 25cm. pole-pitch is for an air-gap of 0 Sem. 
equal to 2 75, while it is for a pole-pitch of 15 % m. equal to 
4-15. Hence the short-circuit current for 80 ~~ is equal to 


In other words, the short-circuit current I,, is practically 
equal to the short-circuit current I,,. For the same drop 
the output of the 80 ~~ machine 1s therefore equal to the 
output of the 50 ~~ machine, with „ the same 
amount of iron and copper. Of course, it is obvious that 
the 80 —— machine is more expensive than the 50 ~~ 
machine, on account of the greater number of slots and 
los, needing more insulating material and involving more 
bour. For 40 ~~ we should have 


Hence for 40 ~~ the machine would give a smaller 
output than for 50 ~~. For 60 periods we have 


Teo = ly XX — = - 
In other words, the generator gives 10 per cent. more 


power for 60 ~~ than for 50 ~~. Table IV. contains 
the output of the generator for different Írequencies. 


Frequency 
FIG. 10.— Frequency Curves. 


Fig. 10 represents these relations graphically. The 
curve illustrates that between 45 ~~ and 90 —.— the 
output of the generator is practically constant. If the 
increased field leakage at higher frequencies were taken 
into account, the curve would have the form of the broken 
line curve, and the output would, at no frequency, be 
greater than at 50 —. If the frequency is increased 
above 80 —~, the machine is worked at a part of the 
curve where the slope is so steep that we can no more rely 
on any predetermination, as a very alight inaccuracy of 
the A curve reduces the output tremendously. It would, 
therefore, not be advisable to work with a frequency bigher 
than 80 ~~. This, of course, holds good only in the case 
under consideration. 


TABLE IV 
-— Pole-pitch. À Output. 
S0 LO eundi 2 60. «ise: 
400 3l. svn „ 86 
FFC S 1:00 
80- Soie D METUS SUE. ous ses 1:09 
TO ericeti S8 302 aeniea 095 
S S E £14 uus 1:06 
e 139 1890 103 
S 132 554 . 095 
0 Pd 8 0:65 


Tbe way of n bere followed out supposes that 
e increased ut higher frequencies 
his is the case when the circumferential speed limits the 


will bring this into clearer light. The pole-pitch will be 25cm, | diameter of the field. If circumferential speed does not 
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limit the diameter, as in slow-speed generators, mechanical 
and economical conditions restrict the diameter. The way 
chosen for the determination of the best frequency is there- 
fore applicable in general. | 

In our calculation we have tacitly assumed that the 
induction in the air-gap is the same for all frequencies. 
This assumption involves a far greater loss through eddy 
currents and hysteresis with higher than with lower 
frequencies. For induction motors a low frequency of 
40 or 50 is always desirable, as in them a large gad ha 
is of even greater importance than in alternators. How 
tbe curvas of Fig. 7 can be used for the calculation of 
three-phase current generators will now be clear without 
further comment. e total sectional area of all the wires 
of the armature coils for which can be found room in the 
3 can approximately beset proportional to the circum- 
erence of the armature. Per lcm. circumference of the 
armature we may reckon about 4 equare centimetre of copper 
in the armature coils. Having thus found the amount. of 
copper that we can place on the armature, the diameter 
of which being aiready determined, we find the number of 
convolutions of the armature coils by choosing a value for 
the current density, a good mean value being 500 amperes 
per square centimetre. Thus, the number of turns bein 
found, we proceed to calculate by means of equation (1 
the flux per pole. As the B gite is known, A ean be 
taken from the curves of Fig. 7, the short-cirouit charac- 
teristic can be drawn, and the dynamic characteristic be 
determined. It is not very long ago that the coupling in 
parallel of alternators was constantly under discussion I 
fully agree with Mr. W. M. Mordey that “tbere is no 
evidence whatever that lowering the frequency is an 
advantage in connection with parallel working, except in 
some inferior types of machines.” Those who failed in 
coupling alternators for high frequencies in parallel, failed 
not on account of the frequency having been too high, but 
because the pole-pitch in their alternators was chosen too 
small, on account of the high frequency. They thus mistook 
a coincidence for a cause—a symptom for the evil. 


Two-Phase Alternators.—Take a three-phase generator, 
separate the three phases, and connect two phases in series. 
The E.M.F.s in the two phases, though unequal, are in 
quadrature with each other. The E.M.F. of the one phase 
being called E, tbe E.M.F. of the two phases connected jn 


series is, then E ,/3. If we short-circuit these two phases, 
each in itself, tho sum of the short-circuit currents is equal 
to the sum of the short-circuit currents in three phases 
when in star connection. The only difference between the 
two-phase machine in our case and an ordinary two-phase 
machine is that in the former one phase has one slot per 
pole, the other two; while in the latter the number of slots 
is equal in both phases. This will cause tho short-circuit 
current to be slightly smaller in the latter case than in the 
former. From the foregoing we gather that A for two- 


phase currente is eqnal to two-thirds of A" for three-phase 
currents. 


(5) 


Single-Phase  Alternators.—The value of A' for single- 
phase alternators is about one-half of A“, sometimes a little 
more, sometimes a little less. This shows that for equal 
inductive drop an alternator wound for single-phase currents 
gives one-half more output if wound as a three-pbase current 
generator. But as the load of single-phase alternators 
consists, in general, mainly of light, the power factor of 
the external circuit being as a rule near unity at full load, 
single-phase alternators may safely be wound for the same 
output as ine wre current generators. 

e value of A ia, of course, influenced by the number of 
slots per pole. The following experiment will elucidate 
thie point. Of two generators of the same type and size 
one was wound as a single-phase alternator, the other as a 
three-phase generator. The alternator had one slot per 
pole, the three-phase generator one slot per pole and phase, 
three slots per pole. The resuits were the following : 


(1). Single-phase alternator, one slot per pole, À = 1:56. 
(2). Single-phase alternator, two slots per pole, À = 1:29. 
(3). Three-phase generator, three slots per pole, A = 2:90. 


Eschenbarg’s 


leakage, as caus 
drop, and, therefore, upon the output of alternators—theae 
are the main points to the clearing up of which I have 


The output in these cases for equal inductive drop is as 
follows : 


(1). E 0 64 E. 
156 
(2). V. E 0-622 E. 
139 
3. E 
Dad: 
(3) 559 7103 E. 


The figures speak for themselves, and need no further 
explanation. 

e have seen that Dr. Behn-Eschenburg's method of 
determining the “synchronous reactance” in alternators 
gives results accurate enough for practical parposes ; but 
we have also seen that the theoretical value of this method 
is a doubtful one. The investigator who attacks the problem 
of the determination of the inductive drop without foregone 
conclusions will, I feel convinced, arrive at similar results 
as those which are set forth in this article. The problem 
is not yet solved, but I doubt whether it will be possible to 
find a way of predetermining the synchronous reactance ” 
which is as simple and as accurate within certain limite as 
the way here taken. 

To give experimental corroborations of Dr. Behn- 
method of determining the “synchronous 
reactance " ; to dispel the doubt that naturally hangs about 


a deductive method as long as experimental data do not 


underpin it; to point to the paramount influence of the 


by a small pole-pitch, upon the inductive 


endeavoured to contribute in this article. 


TELEGRAPHS AND TELEPHONES AT THE 


PARIS 
EXHIBITION. | 


The following is an abstract of a paper read by Mr. J. 
Gavey, M. I. C. E., M. I. E. E., at the meeting of the Institu- 
tion of Electrical Engineers last night. In the introductory 
portion of the paper Mr. Gavey pointed out that the 
various universal exhibitions that have been held in Paris 
since the year 1878, may not improperly be regarded as 
milestones along the road of progress in the telegraphic 
and telephonlc industries. Such exhibitions afford unrivalled 
opportunities for the collective exhibition of new inven- 
tions in these industries, and by inspecting the State's 
telegraph exhibits one could tell how far the inventions of 
1878 were employed in actual practice in the present day, 
The author then proceeded to treat his subject under three 
heads: telegraphs, telephones, and phonographs. Under 
the first heading there were three exhibits deserving of 
es mention, as they were designed either with the 
object of increasing the number of messages which can be 
carrled by a telegraph circuit, or in order to avoid the 
labour of transcription at the receiving ends of circuits 
working with the Morse alphabet. 

The first of these three now systems was that exhibited 
by the Rowlands Telegraph Company, of Baltimore. This 
consists of an apparatus for multiplex working, which will 
admit of eight messages being sent at the same time on 
one circuit —i.e, four in either direction. Satisfactory 
results are said to have been obtained in America over 600 
miles of actual line. Mr. Gavey explained that this was 
more than can be done with the present Delaney system at 
use in this country. This system depends for its accuracy 
on the synchronism between two commutators at either 
end of the line. If the retardation of the signals, due to 
the induction and capacity of the line, is then approxi- 
mately as great as the commutating interval, confusiori 
arises in the signals. Mr. Gavey explains that a modifica- 
tion of the Delaney system, designed by Mr. Pollak, of the 
General Post Office, is intended to obviate to some extent 
this defect. This was done by an improvement in the 
method of synchronising the commutators, which abolish 
hunting. e commutators were also divided into two 
concentric rings, the one for sending and the other for 
receiving. These can be shifted round relatively to each 
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other by an amount which could be made pog ura 
equal to the retardation in the signalling. In the Rowland's 
apparatus the bad effects of retardation in the line were 
avoided by making the apparatus synchronous with the 
received signals and not with the sending period. In this 
x iiy alternating currents were used to transmit the 

, and the commutator at the receiving end was made 
to run synehronously with the current ved. This was 
done by a little alternator, which was driven by means of & 
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continuous-current motor until its speed of alternation was 
exactly the same as that of the received current. The signals 
are sont by 11 keys, two of which depressed at the same time 
correspond to a given typewritten letter. The signals are 
transmitted by hand, but are printed off automatically at 
the receiving end in such a form as to be ready for 
dispatch, Thus the exhibitors stated that each of the 
four operators at either end can send 30 words per minute, 
which corresponded to a speed of 240 words per minute 
over the same circuit. Arrangements were provided by 


B, 


qagan- 


n 
NOC HUG 


Fia. 


which the sending operator moves tbe paper at the 
receiving end. 

The next system described by Mr. Gavey was that of 
Mr. E. Mercardier, of Paris. By this multiple telegraph 
systom it was claimed that 24 messages can be sent 
simultaneously over one circuit, 12 in each direction. 
This system was based on the harmonic system. A number 
of vibrating reeds were used, each differing from the rest 
by a (certain defined period of vibration. These, when 


used to send signals to the line, caused a complicated system 
of vibrations to be set up in the currents transmitted. The 
line current was then analysed at the receiving end of the 
line by the series of 5 or telephones only 
responding to the notes to which they had been tuned. 
With the WMercardier system Morse characters alone could 
be transmitted up to the present. It was stated that the 
inventor has been so successfal with the tuning of the 
various parts that satisfactory results had been obtained 
on a circuit between Paris and Bordeaux. A complete 
metallic surface was, however, required for satisfactory 
working. 

The third system of telegraphy referred to by the autho” 
was that of Messrs. Mi: and Pollak. This system of 
paoro oe and telephonic apparatus has been 
requently described before. In the earlier forms Morse 
signals were transmitted at a high rate of speed, and these 
had to be transcribed at the receiving end. In the month 
of August, however, & paper was read before the Electrical 
Congress, describing an ingenious modification of the 
signi by which are received in ordinary written 
characters: In this modified system a metallic loop is 
employed, but it is joined up so as to form two circuits 
(Fig. 5), one being the ordinary metallic circuit, and the 
second a bridged and superimposed earth circuit of the type 
well known in telephony. To each of these separate elec- 
trical circuits is connected a telephone with a mounted 
mirror, which is vibrated by the movement of the 
diap These mirrors are so placed in relation 
to one another that & spot of light is reflected, first on 
one, then on the other, and lastly on the photographic 
record. The function of one of tbe mirrors is to 
receive impulses representing the vertical component ol 
ordinary written Latin characters whilst the second 
mirror receives the horizontal componente. The trans- 
mitting is arranged by means of a punched slip with 
fire series of perforations; the first three transmi 
currents to the vertical component mirror, and the 
two to the horizontal one. The line of perforations marked 
1 (Fig. 1) transmits a negative current of a defined voltage ; 
row 2, a positive current of the same voltage; and row 3, 
a positive current of double the voltage. Rows 4 and 5 
transmit through the horizontal component telephone 
simple reversals. Two sizes of holes may be perforated 
along either of the rows, thus admitting of long or short 
contacta, and by means of a specially designed combination 
of perforations tbe vertical and horizontal components are 
so co-ordinated as to admit of the reproduction of written 
characters at the receiving end. In the diagram, Fig. 1 
illustrates the perforations necessary for the transmission 
of the word ‘Telegraph’; Fig. 2 shows the vertical com- 
ponents; Fig. 3 the horizontal; and Fig. 4 the resultant.” 


L, 


Earth 
5. 


Since the last great exhibition in Paris the advance in 
telephonic practice has been, in Mr. Gavey's opinion, greater 
than that in the telegraphic departments The most 
important advance mentioned in connection with the tele- 

hones has been the invention and perfection of the manu- 
acture of dry-core paper-insuluted cables. The use of 
metallic returns for overhead wires involved great expense, 
but this difficulty can be got over by using one of these 
cables, by which the wires to 200 subscribers can be drawn 
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into a 3in. pipe. Mr. Gavey predicted that in a few years 
the earth return for a telephone will be a thing of the 
past. The advantage of the complete metallic circuit 
included freedom from disturbance, the ability to use 
greater power microphones, and automatic signals. This 
automatic signalling, first insisted on by Sir W. H. 


Preece, bas been greatly extended, as Mr. Gavey showed, 


in modern installations. Amongst the individual exhibits 
at the Paris Exhibition in the telephonic department, 
special mention is made of the central battery telephone 
switches exhibited by the Western Electric Company. 

Mr. Gavey explained, this system of the central battery 
was being rapidly extended throughout the whole of the 
United States, and has been adopted by the British Post 
Office in London, by the National Telephone Company in 
some of its centres, and by the Belgian Administration in 
Brussels. He alluded to the advantages of this system in 
the economy of maintenance, the advantage of automatic 
signalling, the use of small incandescent lamps as indicators, 
and, above all, the uniformity in the character and volume 
of articulate speech. The other details particularly referred 
to were the Postel.Vinay switches, which consist of an 
automatic indicator placed immediately over the jack. The 
Siemens and Halske combined local subscribers’ jack indi- 
cator. Besides these, several systems of party-line and 
. telephones were alluded to as worthy of 
notice. 

As regards the manufacture of carbon granules for 
microphones, Mr. Gavey referred to the irregular granule 
which, 20 far, has been mostly used in this country, and to 
the regular small spheres of carbon about „$in. in diameter. 
His conclusion is that there is little to choose between the 
two for microphone purposes. 
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The wireless telegraph systems on exhibit were four, the 
first being that devised by Sir William Preece, which 
appears in the Post Office exhibit. The next system was 
the Hertzian system, as developed by Messrs. Ducretet and 
Popoff. Mr. Gavey stated that this was very similar to 
the Marconi system. The third system was that designed 
by Messrs. Slaby and D'Arco, and exhibited by the 
Allgemeine Elektricitáts Gesellschaft. In this the inventors 
have replaced the usual vertical insulated wire, so well 
known in connection with wireless systems in this country, 
by a vertical cage, the upper end of which is con- 
nected to earth. This is illustrated in Fig. 6. At first sight 
it would appear as if the effect of the cage would to some 
extent be neutralised by the waves emanating from the 
return wire to earth, but probably the self-induction of the 
earth wire practically confines the oscillations to the eage. 
This, however, Mr. Gavey considers to be an interesting 
subject for speculation and investigation... The fourth 
exhibit was by‘the American Wireless Telegraph Company, 
who use a pneumatic arrangement for desohering. The 
author afterwards referred to the Poulsen microphono- 
graph, which has already been described in our columns. 

readers will remember that the principle consists 
in deua, A by means of the transverse permanent 
magnetism in a continuous steel ribbon the vibrations 
caused in & diaphragm by the human voice. When the 
speech requires to be reproduced, this permanent magnetism 
seta up vibrations in a telephone diaphragm due to the 
current which it generates in the coils of a small magnet 
having its poles at either side of the wire. Mr. Gavey 


suggested that this invention may play an important part 
in the development of telephone repeaters as a means of 
increasing the range of telephonic speech, and also in 
decreasing the cost of long lines. Amongst the miscellaneous 
exhibits was one by the Telephone Hirmondo, which pro- 
vides for the transmission of news in the city of Budapest. 
There were no less than 7,560 subscribers to this system 
on Jan. 1 last year. In practice, items of news are spoken 
into the main transmitting telephone every quarter of an 
hour, and these items are repeated until more iaterestin 
news takes their place—in fact, the system is an electrical 
substitute for an evening paper combined with a theatre- 
phone installation. Mr. Gavey also refers to the novel state 
of the telephone systems in the city of Mexico. There any- 
one is allowed to start an exchange, the sole condition being 
that they must provide intercommunication with all other 
systems. The result is that eight separate companies are 
at work with an aggregate of 4,000 subscribers, the average 
rent for a telephone being half a sovereign per month. In 
conclusion, the author hopes that the paper may call the 
attention of the members of the Institution to a few of the 
most striking developments in the various departments of 
the Paris Exhibition treated on. 


THE GLASGOW LOCAL SECTION OF THE 
INSTITUTION OF ELECTRICAL ENGINEERS. 


A meeting of this section was held in the hall of the 
Institution of Engineers and Shipbuilders on the 14th 
inst. Lord Kelvin, G. C. V. O., president of the section, 
occupied the chair, supported by Prof. Magnus Maclean 
(vice-president) and Bailie Maclay (convener of the Glasgow 
Electricity Committee). A paper by Mr. W. A. Chamen, 
the city electrical engineer, on '' Electricity Supply,” was 
read and discussed. After a short speech from Lord 
Kelvin, in which he expreseed his pleasure at presiding 
over such a crowded audience, he called upon Mr. Chamen 
to read his paper : 


Electricity Supply. 
BY W. A. CHAMEN, MEMBER. 


This subject has been dealt with so often and by such able 
hands that the author feels some diffidence in venturing to 
write a paper upon it. The brief remarks which are now 
offered, however, will bear only upon two points in conneetion 
with the subject, and will catueally: take some colour from the 
particular aspect of the question as applied to the city of 
Glasgow. 

SYSTEM AND PRESSURE OF SUPPLY. 


The fact that several undertakings which have commenoed 
with an alternating single-phase high-tension supply have 
recently been actively engaged in changing their central or 
nearer areas to low-tension continuous current, supplied direot 
from dynamos fixed in the generating station without trans- 
formation of any kind, must surely be taken as a clear indica- 
tion that low-tension continuous current is found to be more 
suitable and more economical for all purposes, where the 
distance is not so great as to make it too costly in copper. This 
change has, of course, been brought about by the alteration in 
the Board of Trade regulations allowing the use of a pressure in 
consumers’ premises not exceeding 250 volta, and consequently 
of a three-wire system with a pressure not exceeding 500 volta 
across the outers. Mr. Addenbrooke, in a very able paper 
read before this Institution in London a few years ago, fore- 
told this result, and showed that with a favourably selected 
position of generating station an area measuring five miles 
in diameter could be economically dealt with by means of 
low-tension continuous current under these altered con- 
ditions. Experience has proved this to be so, and in Glasgow 
the supply is at present carried on over a radius of 24 miles 
each way from the new station at Port Dundas. It does not 
follow, of course, that it will always be economical to work in 
this way, as the load may grow to such an extent as to warrant 
putting down other generating stations at the more distant 
points rather than transmitting many thousands of horse-power 
through cables from a generating station already fully taxed by 
a demand of some 20,000 h.p. to 50,000 h.p. within a radius of 
much less than 24 miles around it. Onthe other hand, there may be 
cases where s amounts of current require to be transmitted to 
exceptional distances, and in such cases small auxiliary high- 
tendon plants, either continuous or alternating, would seem 
quite justifiable. The fact, however, that these may be noces- 
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lant 


is no reason whatever why the whole anions 
own 


sary 
should be made high-tension and current transform 
even in central areas close around the genera station. 

The obvious common-sense principle on which to proceed is 
surely to use simple low-tension direct supply at as high a 
pressure as possible, and when this fails to meet the case, 
to pg tape with high-tension transmission for the remainder. 
A well-known consulting engineer, in a discussion on this 
subject some three or four years ago, went so far as to admit 
that this was the right line to go upon, but said that he found 
the public wanted an alternating-current supply and not a con- 
tinuous one, and in co uence recommended that low-tension 
alternators be used for direct supply to the home areas and 
that step-up transformers be used in connection with this same 
supply for reaching the outlying districts, thus avoiding the 
necessity for any kind of separate generating plant for this 
purpose. The idea was ingenious, but the author is not aware 
that any use has been made of it, possibly because it has been 
found that the public do not, after all, want alternating 
current. For supplying motors or arc lighting who would 

refer single-phase alternating current to continuous? And for 

candescent lighting, what is to be gained by using alternating 
current? It may seem to be wasting your time to ask these 
questions or to put these arguments before you, but no less a 
genius than Mr. Ferranti only recently publicly stated his opinion 
that single-phase alternating current would yet come to be the 
universally accepted system of supply. There are, of course, 
those who say that two-phase or three-phase alternating current 
of low periodicity will shortly supersede everything else, but in 
their case the public are not found to want alternating current 
but continuous, and this is managed by means of rotary 
converters. The object of this system is said to be to 
allow the generating station (which for some reason, never 
yet satisfactorily explained, is bound to contain the whole 
generating plant of any one undertaking or more if 
possible) to be situated at a considerable distance from 
the area of supply, where land is cheap and coal readily 
obtainable. In a place like London, where the cost of land 
within the lighting area is practically prohibitive, where railway 
accommodation is impossible, and the conditions and restric- 
tions arising through the interests of surrounding proprietors 
most onerous, there is no doubt some reason for adopting such 
a system ; but it is somewhat remarkable that in the case of the 
Glasgow tramway power supply, in which this system is being 
introduced, there was much anxiety to get a site, not as near 
the coal-pits as possible, but as near the centre of the city as 
might be. The site ultimately purchased is about the same 
distance radially from the centre of the city as the Purt Dundas 
electricity supply works, and figures were given to show both 
the extra capital which would be involved in going further 
afield and the annual extra cost through loss in distribution. 
Again, it is argued that the weak spot in a oontinuous- current 
system is the commutator of the dynamo, but experience has 
proved that this is an absolutely erroneous idea. Nothin 
could be more satisfactory than the running of the brushes an 
commutators of most of the dynamos as now constructed, and, 
in fact, two and three phase alternating systems rely entirely 
upon commutators in the rotary converters. 

The conclusions to which these considerations seem to point 
are: (1) that there is no more economical or satisfactory 
method of supply than low-tension continuous current gene- 
rated upon a site or sites within the area of supply if possible, 
and supplemented by a small amount of high-tension plant, if 
necessary, in order to supply remote corners of the area which 
may be beyond the reach of low-tension supply; (2) that if it 
be impossible to find sites withiu the area at any reasonable 
price, and with rallway accommodation, and freedom from 
onerous restrictions due to surrounding proprietors, then a 
high-tension generating station or stations without the area 
will be the next best arrangement, though the cost of supply 
will be increased to some extent. And 1t therefore follows 
that in order to ensure supply at the maximum economy in 
years to come, sites should be retained in suitable positions 
within or as close as possible to the area of supply, and with 
proper railway accommodation and freedom from hampering 
restrictions, even at some sacrifice in the interval until they are 
required. 

As regards the exact pressure of supply to consumers, it is 
obvious that the higher the pressure the more economical will 
be the distribution, and it must also be clear that where lighting 
and tramways are supplied from the same generating station, it 
is an advantage to have the pressure for both purposes alike. 
The pressure allowed by the Board of Trade for tramway supply 
is 500 volts, and the dynamos are usually constructed to run 
from 500 to 550 volts for that purpose. These same dynamos 
will therefore be most suitable, if they are to be used alternatively 
on lighting mains, for supply on a 500-volt three-wire system, 
using 250-volt lamps in consumers' premises, with balancers 
or equalisers to compensate for out-of-balance middle-wire 
currents. They will allow up to 50 volta drop in feeders at 
times of heavy load. 'The Board of Trade regulations for 
lighting place the limit for low-tension supply at 250 volts, but 


although the city of Glasgow has some 1,500 consumers, with a 
maximum load of about 3,000 kw. already supplied at this 
pressure, and the municipalities of Govan and Greenock have 
also considerable numbers of consumers supplied at the same 

ressure with complete satisfaction, the Board of Trade are 

eolining to sanction more than 240 volts declared pressure in 
the London distrlet and elsewhere. The argument appears to 
be that the 250-volt limit is one beyond which the pressure 
must on no account go, and that consequently it cannot be a 
declared pressure with the margin of variation allowed in 
another part of their regulations. Whatever may be the aetual 
construction to be put upon the words from a legal point of 
view, surely it is unreasonable and inconsistent to take this 
line. The Board of Trade is appointed to look after the 
interests of the public, but in what way do the publie 
suffer through being supplied at 250 volta? The thing is done, 
and is an admitted success. It has been in operation in Glasgow 
for about 18 months, and no trouble of any kind has arisen in 
connection with it. There can, therefore, be no scientific or 
practical reason why it should not be allowed. The proposal 
to establish 240 volts means yet another voltage to worry manu 
facturers and contractors, and through them the public. If 
the Board of Trade had taken the line of establishing a standard 


voltage for the benefit of everybody concerned, there would 
have been some clear object in it, but the result of this decision 


will be to make at least five different standard voltages—vir., 
200, 220, 230, 240, and 250 volts—in use in various places in 
the kingdom. On the other hand, to agree upon 250 volta as 
the maximum declared preesure in consumers’ premises would 
have tended to settle all new werk down to this standard, and 
would have avoided the addition of another voltage to the already 
too numerous standards in use. 

At a time like the present, when standardisation is so much 
taked about, electrical engineers wil do well to give this 
matter special attention, and if necessary approach the Board 
of Trade in a body with a view to getting 250 volts sanctioned. 
It is hard, however, to see what necessity there can really be 
for taking so much trouble about so small a matter, as all that 
is required is for the Board of Trade to agree to that reading of 
Clause 1 in the Regulations for Securing the Safety of the 
Public,” which shall allow 250 voltsto bea declared pressure, 
subject to the variation of 4 per cent. from qusc iiid as 
laid down in Clause 7 of the ** Regulations for Ens a Pro 
and Sufficient Supply of Electrical Energy." Probably the real 
reason why electrical engineers have not taken any decisive action 
about this matter is that all the older undertakings are already 
committed to some other voltage, and will naturally not feel 
called upon to press for 250 volts when they themselves use 
220 or 250, and would not find it worth while to exchange to 250. 
This, however, is short-sighted policy, and it seems to have 
resulted in the meantime in the standardisation, not of any of 
the existing voltages, but of another one—viz., 240 for all new 
work. In the case of Glasgow, the author of this paper was 
faced with the problem of converting an existing 200-volt three- 
wire system into one of a higher pressure, and the question 
immediately arose as to whether it would be right to be con- 
tented with a 400-vol& system, using 200-volt lamps in con- 
sumers premises, or to adopt any higher voltage. While 
making an alteration, it was clear that if any departure were 
made from the simple multiple of the existing state of things, 
additional complications would arise in consumers' premises, 
The next consideration was whether the advantage to bo gained 
was worth the complication and the cost thereof, aud it then 
became necessary, in order to ascertain what the advantage 
would be, to settle upon some definite pressure as a basis for 
calculation. Graating that 250 volts could be used, it meant the 
difference between a 400 and a 500 volt supply—.e., an increase 
of 25 per cent. on the voltage. The value of this increase need not 
be enlarged upon in a paper addressed to electrical engineers, 
The advantages to be gained in the way of the saving of copper 
in the mains and ease of regulation of voltage over considerable 
distances seemed so great as to make it well worth while to take 
the step. Glasgow always wishes to be in the front line, 
and it certainly would not have been so had it settled 
down contentedly to a 400-volt three-wire system at the 
point when it was starting to lay a distribution syatem, 
designed rapidly to extend over an area of some 28 square 
miles. There is no doubt whatever in the author's mind 
that this alteration to 250 volts was the right step to take* 
and if the Board of Trade do not think so now, there cannot be 
the slightest doubt but that they will come to that opinion 
shortly. It is, however, much to be regretted that in the mean- 
time other new undertakings should be started in various places 
at 240 volts instead of 250. There can be no cause for alarm or 
for the statement that it is a stretching of the regulations which 
will never end, for it must be quite clear to anyone that 250 volts 
is the absolute limit of declared pressure at customers’ terminals 
(apart altogether from motive power supplies, which are granted 
at 500 volts by the special permission of the Board of Trade), 
and no one could possibly go beyond this figure without 
deliberately defying the regulations. The author holds, of 
course, that the regulations as they now stand are perfeotly 
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5 and he doubts very much whether any judge, after 
earing arguments, would not decide that the real meaning of 
the rules is that 250 volts may be used. The words of the two 
clauses upon which the whole argument depends are as follows : 


4.— Pressure of Supply to Consumers. —(1) ** The pressure of 
a supply delivered to any consumer shall not exceed 250 volts 
at any pair of terminals except with the express approval of the 
Board of Trade." 


B.—Variation of Pressure at Consumers! Terminals.—** The 
variation of pressure at any consumer's terminals shall not 
under any conditions of the supply which the consumer is 
entitled to receive, exceed 4 per cent. from the declared 
constant pressure.” 


For a time a great deal was made of the argument that 
250-volt incandescent lamps could not be made satisfactorily. 
Before deciding upon the matter, therefore, the leading lamp 
manufacturers were consulted, and they all stated that there 
would be no difficulty, and that they would be very pleased to 
take orders for such lamps. For the most part they had been 
as good as their word, and although some se ae had not been 
qu te successful as yet, they will no doubt shortly be able to 

all into line with their competitors. Lamps of even 5 c.p. and 

6 o. p. have been in use in Glasgow for over 15 months past at 
250 volts without failure. The efficiencies of the good lamps 
now in use are: 5 0. p. and 60.p., 5 watts per candle; 8 o.p., 
4 watts; 16 0. p., 4 watts; 52 c. p., 34 watts, and 50 c. p., 54 watts 
per candle. There seems to but little in the old idea that 
thin filaments could not be made to last. The leading manu- 
facturers seem to have so far conquered their original 
difficulties in this respect that even 250 volts does not seem 
to be the limit to which they can go. Indeed, it seems 
doubtful whether in attempting higher pressures the proximity 
of the terminals in the present design of lamp would not cause 
greater trouble than the thinness of the filaments. Up to 
250 volts, however, no trouble has occurred in this respect. 
There is another possibility to be borne in mind in connection 
with this matter, and that is the introduction in the near future 
of the Nernst incandescent lamp. The construction of the 
filament in this lamp lends itself most readily to the use of 
250 or even 500 volts. The bilities which lie before us 
with the Nernst incandescent lamp, giving the necessary light 
with about half the amount of energy consumed in the present 
form of lamp, combined with the advantages of the 250-volt 
supply, are great. A word may not be out of place on the vexed 
question of interfering with existing arrangements in some 
consumers’ premises, such as two ordinary open-type arc 
lamps in series on 100 volts, special small motors for dentists’ 
use, low-voltage heaters and cauteries, and such-like com- 
plications. 

One frequently meets the argument that the increase in 
pressure is all for the benefit of the Corporation, and not for 
the benefit of the consumer. This argument is, of course, used 
by those who think that they will suffer by the change; but 
they are a very small minority, and do not realise that the 
object of the is the cheapening of the supply all round. 
It is absurd to about the benefit of the Corporation." 
Who are the Corporation but the representatives of the people, 
and whose is the 5 but the people's? The objeot of 
the Corporation is to give that form of supply which is most 
economical, and consequently most convenient, for the majority. 
Electric light has been in the past too much the exclusive light of 
the rich man, whocan well afford to paya high price and toindulge 
in every kind of low-voltage complication which suits his own 

fancy or convenience ; but to maintain low voltage to suit 
ese consumers means to keep up the price and to prevent 
the t British public from using electric light at all. The 
benefit of the majority, while at the same time dealing justly 
with existing consumers in making the change, is what the 
Corporation aims at. There are no dividends to make, and 
all profits are used, after providing for the lasting financial 
soundness of the undertaking, in reducing the price. The 
Corporation might have been content to leave things as they 
were and let the price remain high, but this would have pre- 
vented the growth and spread of the undertaking, leaving the 
supply to those who could afford to pay for it, and whose special 
and exceptional circumstances it happened to suit. Most 
people want light, and they want it iu 8-c.p., 16-c.p., or 
82-0. p. lamps. These therefore demand the first and most 
careful consideration. The question is how to supply these 
at the lowest cost. Having settled that, the other: con- 
sumers must be made to accommodate themselves to the 
altered condition of things, and it is surprising, after all, 
how very little difficulty is experienced in modifying exist - 
ing appliances to suit the new conditions.  Voltmeters 
are met with in several houses supplied at 100 volts. They 
are not readily altered to suit 250 volts, but why should 
they be allowed to interfere with progress ? They are at best 
most ‘unnecessary and objectionable things for consumers to 
have, Itisa ificant fact that it is only in 100-volt supplies, 
as a rule, that these voltmeters are found, 
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capable of being read so as to allow this 250 volts as a declared | 


In conoluding, attention should be drawn to the anomalous 
position in which the Board of Trade have put the owners of 
undertakings by allowing them to increase the pressure of supply. 
to all consumers, but only with the consent of such consumers 
in the case ef those supplied previously to the date of the 
revised regulations. In gow common-sense has always so 
far prevailed, but in London it does not seem to have done 
so, and a mere handful of consumers have in some cases 
held out against the change for no apparent reason whatever, 
except the unpleasant peculiarities of certain kinds of human 
nature. <A deputation representing some of the London 
supply companies waited upon the President of the Board 
of Trade about the matter. While admitting that it seemed 
unfair for a few consumers to have the power of practically. 
1 the whole undertaking, the President is reported to 
have said that the companies should have done more to con- 
ciliate the consumers. One cannot help feeling that the com- 
panies in London are hardly dealt with. Every improvement 
they try to make seems to be obstructed by County Council, 
Board of Trade, or some other body. They are supposed to be 
doing everything purely for their own selfish gain, and never 
with the object of improving the conditions for the consumer. 
Would not the case be very different if the local autho- 
rities of London all held the electrical undertakings in their 
own hands? Would the President of the Board of Trade 
have made the same remarks if the local authorities had 
been making the representation before him? Yet the 
necessity for the change is the same with the companies 
as with the undertakings in the hands of local authorities 
It is to be hoped that the Board of Trade will give com- 
pulsory powers in this matter of change of voltage, subject 
to arrangement or compensation to be settled by an inde- 
pendent arbitrator. The local authorities of London may quite 
p be the right parties to own the electricity undertakings, 
and it is their own fault that they are not so. Glasgow has 
realised the importance of the matter and purchased the 
original unde g from Messrs. Muir, Mavor, and Coulson, 
and more recently the Kelvinside Company’s undertaking. The 
whole of this latter company’s consumers have now, with one 
exception, been changed to the 250-volt supply, and great pro- 

ress has been made with the change of the old cen 
van, which is not at present part of Glasgow, has started ite 
own supply at 250 volta, so that if ever it is annexed it will join 
up with Glasgow without further change. In this way the whole 
of Glasgow and the adjoining communities are in a fair way to 
p e universal supply at 250 volts, with the exception of 
artick, which is said, under the decision of the Board of 
Trade, to be laying down a supply at 240 volts. "This is not 
good, but Glasgow may nevertheless congratulate itself that it 
is not like London. 


During the discussion which followed, Mr. W. B. SAYERS, 
after referring to the once keen s le between alter- 
nating and direct current, expressed his almost entire 
agreement with what Mr. Chamen had said. Direct 
current would, he thought, always be preferred in cities, 

rticularly where there was a motor load, the chief reason 

ing that speed control was so very easy. Well-designed 
direct current should and could give a wide and economical 
speed variation. A variation as wide as 1 to 3 was 
possible with good motors; certainly the ratio of 2 to 3 
should be easily attained. With alternate currents no such 
variation was possible. Synchronous motors were abso- 
lutely constant in their speed, and with induction motors 
the speed at full load was dependent on the periodicity of 
the supply circuit, which was generally constant, and could 
not be varied with convenience. He also thought that 
there was no reasonable objection to 250 volts as a declared 
pressure. 

Mr. MoNTAGUE T. PICKSTONE spoke of some experi- 
ments which he had made with a view to obtaining wide 
and economical speed regulation, The plan was to intro- 
duce a counter E.M.F. into the circuit by mean of a motor- 
generator. It was possible by this means to vary the 
B from the maximum to zero, and start up slowly in 
the opposite direction, all the speeds being obtained with 
the greatest possible economy. 

r. JOHN M. M. Munro, referring to the battle between 
alternate and direct currents, pointed out that when the 
battle was fought in the abstract, and the conditions were 
the product of the imagination, no difficulty was experienced 
in proving the superiority of one or other system ; the 
victory lay generally with the most eloquent advocate. 
Now, when there were numerous examples of both systems 
of supply scattered over the country, some comparison 
could be made, and it was obvious that in many cases the 
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advantages of one or other ayatem were most pronounced. 
Hence it was easy to see that each had its own sphere of 
usefulness. He agreed that the recognition of 250 volta as 
a declared pressure was desirable In the interests of all. 

Lord KELVIN said that many years ago he had a corre- 
"agnis with Mr. Addenbrooke, who said that at that 
time lampmakers were ready to meet any demand for 
high-voltage lamps, and that no time should bo lost in 
making the change to higher pressure in central-station 
work. He also remembered Swan's first lamps at 45 volts 
and Edison’s at 100 volts, since which time the progress 
towards higher voltages had been gradual, but nevertheless 
sure. Some 18 years ago he suggested 300 volta as the 
safe limit at which current should supplied to houses, 
and it was extremely satisfactory to seo the gradual 
approach to that limit. 

Mr. IoNIDES spoke of the merits of polyphase motors, 
and of the possibility of varying their speed. 

Mr. SAMUEL MAvoOR, referring to the pioneer high-tension 
alternating-current system of Messrs. Muir, Mavor, and 
Coulson in Glasgow, said that prior to starting they had 
obtained the opinion of Lord Kelvin as to the most suitable 
system. His Lordship advised them to use a high-tension 

ternate-current aystem, in order to supply the scattered 
consumers. After a sufficient number of customers had 
been brought together, a low-tension direct-current system 
would prove the most economical The purchase of tbe 
undertaking by the municipality prevented the firm follow- 
ing out the advice of their adviser, but the municipality 
had done so to its great advantage. Oa looking over the 
returns of some 100 supply stations, about 50 being alternate 
and 50 direct current, he noticed that there was only a 
small difference in the costs per unit—about ‘3d —which 
showed that each aystem met the requirements of the town 
in which it was located. 

Prof. MAGNUS MACLEAN made some observations on the 
number of stations which now supplied current at 200 volts 
or over. 

Mr. W. A. CHAMEN, in reply, said that direct current 
had proved the most suitable system of supply to meet the 
requirements of a large variety of customers. Speaking of 
the suitability of wiring which had been done long ago to 
suit 100 volts, he said that on changing over no great 
trouble was experienced ; generally all the work which had 
been connected to the mains within the last few years was 
suitable for the higher pressure. Switches on 100 volt 
circuits gave no trouble on 200 volts if the number of lamps 
were not increased—i.e., switches which could safely carry 
five amperes at 100 volts could be used on 200-volt 
circuits if they were not required to carry more than 
21 amperes. 

On the motion of Lord KELVIN, a hearty vote of thanks 
was awarded to Mr. Chamen for his paper. 


THE PHILOSOPHY OF DYNAMO DESIGN. 
(Specially contributed.) 
(Continued from page 657.) 


We have so far assumed that there is no internal resist- 
ance in either z or y, and that the only external resistances 
are those grouped at R and R’, but the student can readily 
demonstrate for himself that the results will bo oxactly tbe 
samo if the resistances R aud R“, in place of being collected 
together, are spread as internal and external resistances 
over the whole path. "This is the case which obtains when 
we consider the process of commutation, while in addition, 
except when carbon brushes are employed, the path B C, 
which represents that which the brush makes by joining 
together two commutator sections, may be considered as to 
have only a perfectly negligible resistance. The process and 
reactions of commutation are exactly the same in both 
drum and Gramme wound armatures, but as it is simpler 
to show the various connections diagrammatically with a 
Gramme-wound armature, it is advisable to select this typo 
for illustration. In all armatures wound with the ordinary 
two-circuit winding, the brushes are usually arranged to 
cover one and a-half sections of the commutator—i e, they 
first short-circuit one coil of the armature, and then two, 
and so on continuously. Fig. 20 diagrammatically repre- 


asents a Gramme armature with the positive brush at th 
top, the current flows in a right-handed whorl up the righ 
hand or a series of coils, and in a left-handed whorl up ths 
left hand or b series of coils Let us assume that the 
dynamos has to deliver 200 amperes to the outer circuit, 
then each series of coils muet carry half, so that a coil d 
the a series prior to reaching the positive brush will carry 
a current of 100 amperes ina right-handed whorl. Daring 
the small period of time which it is under the brush thi 
current must be delivered to the outer circuit, must ceas 
in the individual coil, and as was previously stated, to 
comply with the conditions necessary for sparkless running 
a current of 100 amperes, neither more or less, must b 
generated in it in the opposite direction before it leave 
the brush finally to pass into the b series of coils; and 
during this time the whole of the operations are further 
complicated by the self-induction of the coil, which tends 
as we have seen, to prevent the stopping of a current 
already in existence, and also tends to prevent the forms 
tion of a new current. The average speed for a 200- ampere 
machine may be taken as 750 revolutions per minute, and 
there will probably be at least 50 sections, so that the 
actual time that the section is under the brush for all these 
operations to take place is 60 +750 x 50 = 0:0016 second. 
Fig. 20 shows the brush making contact with thre 
sections, 1, 2, 3, and the two coile, d and /, are short 
circuited, as the brush joins their otherwise open ends. A 
current is flowing in both the coils c and g towards the 
brush; that from 9 has three paths open to it—viz, gy3, 
92 2, 9fdwi—and that from c has also the same three 
paths, except that it would flow through the ooils d 
and f in the opposite direction to that which the 


current due to the a series would; in addition, the coll 
d is just about to pass from under the brush and 
into the ö series, and so, in order to fulfil the condition of 
aparkless commutation, it must be carrying a current in b 
left-handed whorl of 100 amperes, The vertical line in 
Fig. 20 represents the neutral plane, and it will be noted 
that the brush is shown with a forward lead, the short- 
circuited coils being all in advance of this neutral plane; 
if, however, we assume for a time that all the coils are not 
only in a neutral field, but that the armature is held 
stationary, and that a current of 200 amperes is made to 
flow through it from the bottom to the top brush, and, 
further, that the resistance of each coil without its lug is 
0:001 obm, and the resistance of each lag and commutator 
section is 0 001 ohm, then considering g and c to be the 
source of tho E.M F. forcing the current to flow to the 
brush, the resistances of the various paths would be 
g y 3=0001 ohm, g f z 2=0 002 ohm, g f d w 1=0008 
ohm, so that were the b series of coils neglected 50 amperes 
would flow through lug y, 33°35 amperes through lug s, 
and 1665 amperes through lug w, but as the resistance 
of the three paths for the current from the 5 series are 
also 0001 obm, 0002 ohm, and 0003 ohm, 50 amperes 
will flow through w due to this current, 33 35 through 2 
and 1665 through y Hence at the junction of the coils 
d and f there will ba 16 65 amperes due to a series oppor 
ing, 16 65 due to b series, and the two currente will be 
assimilated and check each other's flow. This will result 
in only two paths boing open for the flow of the a current 
viz, 9 y 5 and g f 2 and for the b series, d w 1 and 
d Fæ 2; so that the a current will divide between thes 
two paths, 66°6 amperes flowing through lug y and 85 3 
amperes through lug z, and the final adjustment of the 


currents through the lugs would be 666 amperes due t 
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b through w, 333 amperes due to b, and 33% amperes 


due to a—total, 66 6 amperes through z and 66:6 amperes 
due to a through y. Now, such an adjustment of the 
current has the benefit of being symmetrical, but would not 
be satisfactory in practice, for the condition for non-sparking 
is that at the moment when coil d passes from under the 
brush there shall be à current flowing in it equal to that 
flowing in the serlos to which is added—viz , 100 amperes— 


whereas we have seen that only 66:6 amperes are actually 
flowing ; hence when it leaves the brush it will immediately 


have to be increased by an extra 33:3 amperes, and the 
self-induction will glas this instantaneously being taken 
up by the coil, and hence when the armature has revolved 
into the tion shown in Fig. 21 there will be a spark 
from section 1, which has just left the brusb, to the brush 


due to this additional 33-3 am res, and as the commutator 
will be positive to the brush, there will be a wearing away 
of the commutator. This result is similar to that which 
obtains when the brush has not a sufficient forward lead. 
By moving the brushes forward, as shown in Fig. 20, the 
coils d and fare brought out of a neutral field into the 
fringe due to the leading horn, and will be cutting lines of 
force in a direction which will tend to produce a current 
flowing in a left-handed whorl in these coils. Coil d being 
further advanced than coil ¢ a higher E.M.F. will be 
generated in this coil than in f, and as the resistances of 
the two coils are the same, it will follow that if each coil 
were short-circuited on itself, a heavier current would flow 
round d than round f. 


HZ 
Fia. 21. 


If the brushes be given too great a lead, very large 
short-circuited currents will be generated. We will suppose 
that, owing to excessive lead, a current of 200 amperes is 
generated in d and of 150 amperes in f. ‘The condition of 
things is now greatly altered. There are the main a and b 
currents tending to flow as before described, while, in addi- 
tion, there is the d short-circuited current of 200 amperes 
flowing in the same direction as the ö current and having 
two paths—viz, dzw and d f y w—and the f short- 
circuited current of 150 amperes tending to flow along 
f y x and fy wd, the main current from g will be forced 
to all travel down the lug g, as the portion which bofore 
took the alternative path to the brush through coil f, lug z, 
and section 2 will now be met by the f short-circuited 
current and blocked. The currente in the three lugs will 
then be as follows: through lug y to the commutator will 
flow 250 amperes—viz, 100 amperes due to the main 
current from the a series plus 150 amperes due to 
the f short-circuited coll; through lug z will flow to the 
commutator 200 amperes due to the d short circuited coil, 
but this will be opposed by 150 amperes flowing from the 
commutator to the negative end of coil f, hence 150 amperes 
will be assimilated, leaving 50 amperes to flow to the com- 
mutator through this lug; through lug w will flow the 
100 uc p due to the main current from the 5 series, but 
this will be opposed by the 200 amperes tending to flow to 
the negative end of coil d, and the main current will be 
assimilated, and 100 amperes only will flow from the com- 
mutator to the coil through this lug, so that we have a net 
result of lug y + 250, lug z + 50, lug w — 100, brush to 
external circuit — 200 = 0, which fully accounts for all the 
currents generated. Ia this case there will also be spark- 
ing, for when the segment 1 leaves the brush, as in 
Fig. 21, the current of 100 amperes flowing from the brush to 
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the section will be broken, and as the brush is positive to the 
commutator, the brush will be worn away more than the 
commutator. If now the lead of the brashes be so 
adjusted that the E.M.F. induced in d is just 100, we shall 
get sparkless commutation whatever may be the short- 
circuited current in f, for this must be less with a well- 
designed armature than 100, say 75, then we should get 
175 amperes through lug y to the commutator 100 — 75 = 25 
through lug z, while through lug w there would be 100 
amperes main b current to the commutator, which would be 
opposed by the 100 amperes tending to flow from the 
commutator to the negative end of coil d, and the currents 
would assimilate, and being equal in value there would be 
no flow at all through this lug; hence, when the position 
shown in Fig. 21 was being attained there would be no 
current in either direction to be broken, and consequently 
no sparking, whilst, moreover, the current in the coil 
newly added to the b series would undergo no violent 
change in volume upon passing from under the brush, and 
there could be no induction effects. It will be noted 
that the object to be attained in rightly fixing the 
proper angle of lead is not to feed the brush equally, but 
to divert the current from the nose to the heel ; and if this 
be done, sparkless commutation will be obtained, but if the 
lead be too great or too little, sparking will ensue from the 
breaking of either the short-circuited or main currente. 

If, as is very often the case, the theory of commutation 
were left here, the student might justly say, You are con- 
tinually talking generally about the self-induction of the 
coils tending to prevent the stopping of an existing current 
or the starting of a new one, yet in all diagrams you show 
currents flowing in the various short-circuited coils, and 
only mention the induction effect specifically in the one 
case of the current, in the d coil, being suddenly increased 


from 66:6 amperes to 100 amperes; how and when is the 
current reversed in the d and f coils?” The answer to this 
question is that the current must be stopped and reversed 
during the time it passes from g to d, and it is this time which 
has been previously given in a typical case as 0:0016 second. 
Considering for à moment our last illustration, where a short- 
circuited current of 100 amperes has been induced in d, we 
atated that in this case we should get sparkless commutation 
whatever may be the short-circuited current in f, and for an 
example 75 was taken, but if a value of 0 had been taken, 
the result would be the same. We should have had a flow 
through y of 100 amperes due to the main a coils; a current 
of 100 amperes through s due to the d short-circuited 
coil; and no current through w, with sparkless commuta 
tion. Hence at the instant when the coil d is thrown into 
the ö series, there can be no current in f, and during the 
time it has already been under the brush the self-induction 
may bave been gradually reducing the current ia 
through it in a right-handed whorl, and during the perio 

it bas still to remaia under the brush there is time for a short- 
circuited current of 100 amperes to be generated in it; 
for it must be thoroughly understood that it must not 
carry a short-circuited current of 100 amperes when 
in the position shown in Fig. 20, but this must be 
the value of the current just previous to the position 
shown in Fig. 21. If it were carrying 100 amperes at the 
instant depicted in Fig. 20, the current would be greater 
than 100 when the coil passed from under the i: fluence of 
the brush, so that during the time the coil passes from 
g to f (Fig. 20) the self-induction may be opposing the 
stopping of the current flowing ina right-handed whorl, 
while during the period the coil passes from f to the time 
when it leaves the brush the self-induction will be retard- 
ing the growth of a current in a left-handed whorl, It 


will be readily seen that since O = K 
be the same for any coil in postion d, /, or g, providing the 
dynamo output is constant, that the short-circuited currents 
will only be the same for all coils if the resistances of the 
various coils are equal. Hence it is most important in 
designing and building a dynamo to have perfect symmetry 
in the coils, not only in their positions on the core, but 
also in their length and resistance; dirty joints must be 
rigorously tabooed, for the resistance of any one coil is 30 
very low that the increase or decrease in the resistance of 
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any one coil of tbe tJ. sth part of an ohm will «o far alter 
the induced current that we may get one coll when it 
leaves the brush carrying a current of 100 amperes, while 
the next coil may when it attains this position be carrying 
200 amperes or 50 amperes. In either case intermittent 
aparking will ensue when the machine js ruo. 

With smooth-core armatures some means have to be 
adopted in order to drive the inductors, a common device 
being to insert three or four driving horns. These may 
be made in two ways. A channel is milled across the core 
and an iron or wooden horn is driven in. This method has 
two objections: if iron is employed, the magnetic reluctance 
of the path from pole to nels is periodically decreased 
owing to the iron being brought nearer to the polar face ; 
if a wooden or fibre driving horn be used, the magnetic 
reluctance is increased owing to the iron of the core 
being cut away at these points. In both cases there 
results unwarrantable fluctuations in the magnetic field. 
These driving horns, although a necessary evil, also 
destroy the symmetry of the armature coils, for whereas 
the majority of the coils lie evenly spaced round the 
armature (as in Fig. 20), at stated intervals a driving 
horn is inserted, ind occupies the place of a coil, which is 
similar to leaving out coil f, or rather bending it back to 
occupy the position of coil g, so that when a horn comes 
between two coils which are under the action of the brush, 
they cannot both be in the proper position for sparkless 
commutation, and it is possible that intermittent sparking 
may ensue, especially as, owing to the horn itself, there is a 


Fic, 22, 


disturbance in the magnetic field. It will be readily appre- 
ciated that if, in place of inserting a driving horn, the full 
length of the core pegs are inserted in holes drilled in the 
core, the magnetic disturbance may be lessened, but is not 
obliterated. The cutting away of core for these horne is 
also to be deprecated on account of the burring together of 
the plates, which, as has been already seen, are carefully 
insulated from each other in order to prevent the formation 
of Foucault currents. 

With slotted drum armatares the disturbing element of 
the driving borns is obviated, a more positive drive of each 
inductor is obtained, and solid copper inductors may be 
employed without fear of any beating from Foucault 
currente. Fig. 22 shows the arrangement of a slotted core ; 
the lines of force, which are here represented as flowing 
from the ps to the core, are seen to be dragged in the 
direction of rotation of the armature. This dragging move- 
ment will be continued until finally the lines snap across 
the alot in which the inductors are laid. When speaking 
of the Foucault currents which would be generated in wide 
solid inductors on a smooth-core armature, it was shown 
that these currents were due to the difference of potential 
which obtained between the two sides of the inductor, 
owing to the namber of lines of force cut per unit of time 
not being the same for the two sides. With inductors laid 
in a slotted core, and the lines snapping suddenly across 
the slot, it will be readily seen that the lines cut per 
element of time will be the samo for the two sides, and 
that hence there will be nothing gained by the use of 
anti-Foucault stranded inductors, the cutting of the lines 
being performed as it were by a series of jerks. Other 
effecta which will be produced by the employment of a 
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slotted core are that, owing to the lines being dragged to 
their utmost extent and then snapping away, there will be 
a series of small closed magnetic rings formed on the polar 
face, and the magnetic field will be constantly and periodi- 
cally distarbed ; aleo the air space between the iron of the 
core (or rather teeth) and that of the pole-shoe will be 
greatly reduced, and consequently, not only will the 
reluctance of the path of the forward induction be con- 
siderably reduced, but also that in the paths of both the 
cross induction and back induction will also be reduced. 
While the reduced reluctance in the path of the forward 
induction may be said to compensate for the diminution of 
that in the path of the back induction, the diminution of 
the reluctance in the path of the cross induction is a very 
serious matter, as the effects of the cross induction will 
thereby be intensified. Various methods have been 
adopted to prevent any large amount of cross induction, 
some of which will be dealt with later. 


(To be continued.) 


THE CONVERSION OF THE METROPOLITAN 
DISTRICT RAILWAY. 


According to one of the halfpenny daily papers, Sir 
William Preece has atated that there is to be an inter- 
national battle of brains over five million sterling connected 
with the conversion of the Metropolitan District line to 
electric traction. We think a more correct statement of 
Sir W. Preece’s views, after reading the article in question, 
will be that there is an international battle of brains 
for the most sensational news concerning this conversion. 
Another halfpenny daily, which is also noted for its 
advanced knowledge, claims to have discovered that 
the interview with Sir W. Preece emanated from an 
American yellow journal, in which it was printed on 
Nov. 9. he internal truth of the interview, in which 
it is claimed that Sir W. Preece has freely expressed 
his views, does not impress us. For instance, wa can 
hardly conceive that Sir W. Preece would class the promi 
nent English firm of Siemens Bros. amongst the German 
tenderers. It is well known that this firm constructed the 
experimental section of line between Earl’s Court and 
High-street, Kensington, and that all the materials 
required and the technical skill also, were provided 
from English sources. The order in which the firms 
are] mentioned would also lead us to suppose that an 
American reporter took a prominent part in the com- 

ilation of the article. tt will have been remarked 

y our readers that the American firms are first 
mentioned in connection with the work, in spite of the 
fact that there are said to be more English firms sending 
in tenders. As a last evidence of the unreliability of the 
supposed interview, we would refer to the five million 
aterling which the conversion is said to cost. We should 
not be surprised to learn that the magnitude of this figure 
was intimately connected with the conversion of dollars 
into pounds. It will be seen from the advertisements 
inserted in the papers this week by the Metropolitan 
District Railwa mpany that they propose to intro- 
duce the Bill before the next session of Parliament 
to enable the company to convert their system to 
electric working. Powers are sought to this eud, and to 
enforce on all of the companies having running powers 
over the system the use of electric locomotives. It will 
only be necessary in this case that the trains should be 
adapted for hauling by electric locomotives, as we presume 
that the locomotives themselves will be supplied by the 
Metropolitan authorities, as in any case these locomotives 
would draw their energy from the same gonerating 
atation as the Metropolitan District trains. Ui.der the 
proposed Act the capital of the company will be 
reorganised, and powers are sought to raise £500,000 
in debentures, which would either rank in priority with 
the present debenture stock or on an equality with it. 
If this were granted, under the terms of their Act they 
would be able to borrow a farther £166,000 in consequence. 
The company also seek powers to use for the conversion to 
electricity the whole or part of the £1,200,000 authorised 
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to be raised by the Metropolitan District Railway Act of 
1897 and the additional £400,000 which could be borrowed 
in connection with the same under the same Act. It will 
be seen from these figures that the directors, if the Bill is 
passed, will have approximately 2} millions at their dis- 
ary We do not think that all of this will be required. 

e believe that the last-mentioned sums wereto be expended 
in improving the condition of the atmosphere in the tunnels 
by providing additioual openings and forced circulation of 
air. If we are correct in our surmise, there is no reason 
whatever why the money should not be used for installing 
electric traction, which will give the same improvement in 
tbe condition of the air in the tunnels. The last rumour 
of the newsmongers is that the: British Westinghouse Com- 
pany are the real promoters of the above Bill, and that 
the sàme company will find the new capital as well. 


— á— 


SIMPLIFIED CALCULATION. 


In a short contribution to the Elektrotechnische Zeitschrift 
Mr. Arthur Lówit points out that many trial calculations 
are necessary in the majority of cases in order to determine 
that diameter of wire which will give the requisite number 
of ampere-turns in a coil of given dimensions and with a 
given terminal potential. e then evolves à formula 
whereby the correct diameter may be at once found. From 
the calculated current density in the wire of the determined 
sectlonal area, it may then be decided whether the winding 
room at disposal is sufficient. 


Let E — potential per coil ; 
i = current strength 
R — resistance per coll; 
n = number of turns; 
J. - total length of wire in the coil; 
d — diameter of wire, in millimetres ; 
s — resistance of 1m. of wire of one square millimetre 
sectional area ; 
Z = number of ampere-turns per coll; 
u = mean length of one turn. 


Then Zn. i (1) 
nal 
u 
pas 
4 s 
By inserting the latter values in (1) we obtain: 
Z R r ad? ° E r d? 
. t= ——. 
4. 8. u as u 
Whence „ o os. dr d) 
TE E 


By introducing for the round coil u= D into formula 
(2), which serves equally well for any form of coil, we got : 


ee a . (8) 
For copper wire in a cold condition, s =0:0166, and for a 


round coil o 
d=0258, in ims (4) 


It yet remains to decide whether the current density 
which would obtain for a wire of the determined diameter 
under tbe given conditions falls within the permissible 
limits. This may be calculated by means of a formula 
suggested by Uppenborn : 


8 
wherein ô= double thickness of cotton insulation; 
a= density per one square millimetre ; 
l = length of the winding space in millimetres ; 
h= depth of the winding space in millimetres. 


According to the formula, for copper wire and round 


coils 
(d -- 9) E 


62192 DZI 


(5) 
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Should the current density be found too great, the winding 
space must be increased accordingly. 

As is apparent from formula (ð; the number of ampere- 
turns remains unchanged so long as the mean circum- 
ference of a winding is the same. 


THE GRAND. 


A brand-new variety theatre to be called The Grand,” and 
mean? to replace a popular music hall of the same name, is to 
be opened on the 26th inst. ab Wandsworth, near Clapham Junc- 
tion Station, under the managership of Mr. Arthur Yates, well 
known in a eimilar capacity ab the Oxford, and at the Alhambra, 
Blackpool. The new building, which has an enormous seating 
capacity of the moet comfortable description, is remarkable for 
having a very compact and well-arranged electric lighting plant 
ofits own. The architect, Mr. Ernest H. I. Woodross, A. R. I. B. A., 
has provided three rooms on the ground floor, directly opening 
into the yard, for the reception of the machinery, which is just 
being placed in situ by Messrs. Geipel and Lange, of Victoria- 
streed, Westminster. The centre room holds the dynamo, engine, 
and condenser ; the others contain the boiler and the accumulators 
5 When one has got used to crawling about in dark 
and musty basements or other nob easily accessible odd corners of 
theatres in search of the eee plant, ib comes as a pleasant 
surprise to eee the engineers provided with plenty of fresh air and day - 
light. In the winter aleo the arrangement of having to work in a 
moderate-sized room will be found an advantage. The dynamo 
is a 120. ampere 160. volt continuous -currend machine, made by 
Meesre. Laurence and Scott. Isis directly coupled to a 20. h. p. 
high speed enclosed Reavell engine. Messrs. G. H. Hudson and 
Co., of Sheffield, furnished the economiser, and the boiler is of 
the Economic type, supplied by Messrs. Davey, Paxman, and Co., 
of Colchester. There will be 57 Tudor accumulators. The plant 
will provide for about 500 16 c. p. incandescent and 10 arc lamps, 
eight of which are ab present erected. The wiring and lighting 
contract is in the hands of Messrs. Marryat and Place, of Habbon- 
garden, who also supplied the switchboard. Liquid resistances 
are used for dimming the incandeecent lampe, which are on a 
100.volt circuit. There are some very artistic brass chandeliers in 
the vestibule. We also noticed a plentiful supply of gas lampe 
all over the house, The whole work does much credit both to 
the architect and to Mr. C. Gray Hill, the contractor; and there 
appears to be every reason that the nightly rush for seats now 
teking place ab the old hall will be transferred to the. new 

uilding. 


FORTHCOMING EVENTS. 


Monpay, Nov. 26. 


Seciety of Arta. —At 8 p. m., Cantor lecture on Electric Oscilla- 
tions and Electric Waves" (lecture I.) by Prof. J. A. 
Fleming, F. R. S. 

Institution of Electrical Engineers (Newcastle Seotion).— 
Ordinary meeting. 


Tuerspay, Nov. 27. 


Institution of Electrical Engineers (Manchester Section). — 
At 7.30 p.m., at Owens College, ordinary meeting. Paper 
on '' Relative Advantages of Direct Current and Three-Phase 
Distribution for Small Installations," by Mr. H. A. Earle. 

Institution of Civil Engineers.—At 8 p. m., ordinary meeting. 
Further discussion on paper on The Metropolitan Terminus 
of the Great Central Railway," by Messrs. G. A. Hobson 
and E. Wragge ; and, time permitting, paper on Machinery 
for the Manufacture of Smokeless Pow er, by Mr. Oscar 
Gutmann. 

WEDNESDAY, Nov. 28. 


Institution of Electrical Engineers.—At 7.30 
meeting. Papers on ''Bingle-Phase Generators av the Paris 
Exhibition,” by Mr. J. T. Irwin,“ and ‘‘ Polyphase Gene- 
rators at the Paris Exhibition," by Mr. C. N. Nettley. 

Institution of Civil Engineers.—At 2.30 p.m., studente’ visit to 
the L. aud S. W. Railway Locomotive Works, Nine Elms. 


THurspay, Nov. 29. 

Institution of Electrical Engineers.—Abt 8 p. m., extra meeting 
at Institution of Mechanical Engineers. Paper on The 
Supersession of the Steam by the Electric Locomotive,” by 
Mr. W. E. Langdon. 


Fripay, Nov. 30. 

Institution of Junior Engineers.—At8 p.m., ab Westmioster 
Palace Hotel, inaugural meeting of twentieth session. 
Presidential addreas by Sir Lowthian Bell, Barb., F. R. S. 

SATURDAY, Dec. 1. 

Institution of Electrical Engineers.—At 2 p.m. and 3 p.m., 
students' visite to the generating station of the Waterloo and 
City Railway. 

Glasgew and West of Scotland Technical College Solentifie 
Society.—Ab 7.30 p. m., ordinary meeting. Paper on The 
Overstraining of Iron,” by Mr. Jae. Muir. 


p m., students 
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COMMON-SENSE PRINCIPLES. 


As might have been expected, Mr. Chamen, in 
his exceedingly practical paper before the Glasgow 
section of the Institution, puts aside all fads and 


| fancies and plumps for common-sense principles in 


electric central stations. Naturally, during the 
early years of any rapidly-growing industry there 
is a continued shifting of ballast; and the opinions 
of the “ man in the street vary with the shifting 
It is hardly to be expected that 
the majority of engineers will give allegiance 
to the view that ''the obvious common-sense 
principle on which to proceed is surely to use 
simple low-tension direct supply at as high a 
pressure as possible, and when this fails to meet the 
case to supplement with high-tension transmission 
for the remainder." The battle of the pressures 4s 
regards electrical work is following the course of the 
battle of the gauges in railway work. By-and-by 
pressure will be more or less standardised, and so 
conduce towards the standardisation of machinery, 
which some manufacturers so much desire. Mr. 
Chamen brings us back to the consideration of direct 
as against all other methods of distribution. Within 
certain limits he concludes it is the very best, but 
that is just what many who had really thought out 
the question conceded from the commencement, and 
yet each fashionable craze has run its day. Recently 
the value of polyphase working has been urged. The fun 
is that no one doubts its value, but what a good many 
of us have often said is that no system is universally 
applicable ; each must be considered on its merits, 
and the conditions surrounding each central station 
must be carefully examined before any system is 
adopted for the particular position. The most 
Important question, however, raised by Mr. Chamen 
is not about direct or alternate current working, 
but is that of pressure and interference with 
previously declared pressure and the customers 
installations. Here, as in other mundane matters, 
common-sense might with advantage be used. 
The world is a world of change, and if the 
change can be proved to be advantageous to both 
buyer and seller, the supineness or ignorance of the 
former ought not to be allowed to stop an improve- 
ment. It is needless for us to dilate upon the 
advantages to the generating station of a five 
hundred-volt pressure between the outers of a three- 
wire system as against a two hundred-volt pressure; 
they are well known. The more important 
question is how to reap those advantages. At 
the present time half a dozen, or even a single 
consumer stands master of the situation. The 
voltage has been declared at one hundred volts 
at the customers’ terminals. The sellers desire 
to change over to five hundred volts between the 
outers, or two hundred and fifty at the customers 
terminals, and practically all but these few of 
their customers agree. As the law stands, the 
change over cannot be made in face of this opposi- 
tion. The seller may be perfectly willing to change 
the lamps, to make such alterations in the installa- 
tions as are necessary at their own cost, to subse- 
quently supply current at a lower cost per unit to 
the customer. Yet if the customer won't agree, 


— 
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there is no help for it. Of course, we are 
assuming that the lower price of current will 
effectually compensate for decreased efficiency of 
lamps, if any, and that there is no doubt but that 
the consumer does get his share of the benefit 
through the change over. Mr. Chamen charges 
the Board of Trade with having caused some of 
the troubles to manufacturers, in that it has a 
varying policy as regards pressure. In Glasgow 
two hundred and fifty volts is the maximum, in 
London two hundred and forty volts—why? As 
Mr. Chamen says: There can, therefore, be no 
scientific or practical reason why it (two hundred 
and fifty volts) should not be allowed” anywhere 
and everywhere. It may be doubted if the 
Board of Trade is the culprit in this instance, 
the varying pressures allowed being deter- 
mined by the requests of the various engineers 
responsible for the supply at the different places. 
In Glasgow the engineer asked for and got per- 
mission to supply at two hundred and fifty volts at 
the terminals. In London the request was for two 
hundred and forty volts at the terminals, and other 
pressures at other places. The Board of Trade, 
however, is responsible for its own regulations, and 
the last part of paragraph 6 of Section B reads: 
“Provided that no change shall be made in the 
pressure of the supply to any premises which at 
the date of these regulations are supplied with 


energy by the undertakers, except with the 
consent of the consumer." The italics are ours. 
All responsible authorities, whether connected 


with municipalities or companies, are in accord 
as to the necessity to alter this clause. Change 
for the better can be stopped by any consumer 
refusing consent, provided that customer was 
supplied at the date of these regulations. In this 
particular, then, the profession stands united, and 
we trust concerted action may be taken to bring 
the matter formally before the Board of Trade and 
to obtain a satisfactory remedy. 


REVIEWS. 


The Lead Storage Battery. By DEs MOND G. Fitz GERALD., 
Biggs and Co., 139-140, Salisbury court, E. C. Price 7s. 6d. 

This is a book which it is a pleasure to read, full of 
instruction and of experiment, steadily directed to a 
purpose, and as steadily reasoned out; but unlike many 
other books of which the same might be said, it is bright 
and readable, instead of requiring an effort to control one's 
attention, A good example of this is in Chapter VIII., 
illustrating the difference between exothermic and endo- 
thermic chemical reactions. One is rather puzzled when 
invited to considor the chemistry of 24 cubic feet of 
carbonic anhydride, 36 grammes of water, 42 of nitrogen, 
16 of oxygen, and 1 of hydrogen; nor does it greatly 
enlighten us to learn that it requires 397°3 foot-tons of 
work to reduce this somewhat heterogeneous mixture to 
the elementary condition. But this bears another aspect 
when we find that the substances represent some boz. of 
nitro-glycerine, capable of doing an enormous quantity of 
work while decomposing. This, of course, opens out the 
general principles of the storage of energy in chemical 
combinations. 

The work commences with some seemingly elementary 
experiments upon coated lead plates; but simple as theso 
may seem, they convey effectively that fandamental 
instruction which many are apt to think beneath them, 


but the clear comprehension of which is the only foanda- 
tion of real knowledge, as distinguished from that which 
“everyone knows," but probably few really understand. 

The early and seemingly obvious theory of storage or 
“ polarisation batteries was that their operation depended 
upon the decomposition of water, H,O, into its nascent 
elements, and the so-called secondary actions of these upon 
surrounding substances, and especially upon “the combina- 
tion of its oxygen with lead, to form PbO,.” Mr. Fitz- 
Gerald then shows that this is but a crude summing up of 
a final result of several intermediate processes, and that 
these several stages, reproduced in the course of discharge, 
correspond to the varying E M.F. which is available. 

It is shown by clear experiments that, contrary to a 
common opinion, PbO, lead protoxide, does not readily 
combine with acids; so, also, lead sulphate is with great 
difficulty formed into peroxide, These facts give an 
explanation of a loss in secondary batteries proportioned 
to the difference between 2:5 and 2 volts. Further study 
of the processes of “forming” in the Planté type, and of 
charging in the Faure or “pasted” type of cells, and of 
the various oxides of lead, shows that red lead, Pb,O,, 
is not, as often stated, a mere mixture of the proto and 
peroxide, but a definite stable chemical compound; it 
appears that the production of this, probably as a hydrate, 
corresponds to the high voltage atages, while the reduction 
of Pb,O,=PbO,PbO,, first to PbO, PbO, and then to 
2Pb, or practically 2PbSO, corresponds to the several 
lower stages. A corresponding compound, PbO,PbSO,, 
is shown to be probably the harmless stage of sulphate of 
lead, readily oxidised in the charging. In justification of 
those theoretical studies in a work for practical men, it ie 
most truly remarked, "I bold that the man who is 
practical, in the higher sense of the word, cannot work 
contentedly and satisfactorily to himself without having 
some clear conception of the causes involved in his results. 

An interesting account is given of the various forms and 
processes of production of Mr. Fitz-Gerald’s own peroxide, 
"]ithanode." This substance, which has promise of a 
fature, is the outcome of endeavours to combine porosity 
and solidity. This requires a cellular but continuous 
molecalar structure, which can undergo chemical substitu- 
tion of constituent radicals without destruction of the 
molecular cohesion and physical continuity. 

A somewhat severe (but not unjustly so) criticism of 
Marchenay’s chloride of lead patent specification introduces 
a full description of the many different forms of secon 
cells which have boen introduced. A discussion of the 
nature and properties of celluloid and pyroxylin will prove 
interesting and valuable to those who look forward to 
improvemente, while those who have the present manage- 
ment of batteries will find abundant information in the 
many pages of formule and principles related to the due 
propor tionnant of active materials, acide, and vessels, 

he true economy, that is, the use of all necessary means 
towards the desircd end, together with avoidance of every- 
thing unnecessary, depends on the understanding of auch 
principles, There will also be found much information on 
the vexed problem of batteries for use with motors, which 
promises to be of ao much importance in the near future. 

The book is very free from errors of the press, but one 
on p 141, line 8, may confuse those not very familiar with 
chemical formule: 3Pb,,.PbO should be 3PbO, PbO. 
A copious index, that essential element of a work of 
reference, completes a book which is likely to become a 
standard authority on the subject of storage batteries. 

JOHN T. SPRAGUE. 


CORRESPONDENCE. 


One man's word is no man's word, 
Justice needs that both be heard." 


RATING OF INCANDESCENT LAMPS. 


Sır, —Prof. Rowland's paper on this subject is, as Mr. 
Hobson remarks in your journal of Nov. 9, most interesting. 
Electrical engineers and lampmakers will no doubt give it 
the attention it deserves, and when they bave fully digested 


it afford the general public the opportunity of profiting by 
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Prof. Rowland’s observations. The paper, however, is of 
especial interest to me, owing to my close association with 
inventions having for their specific object to provide a 
remedy for the very defects which Prof. Rowland enlarges 
on. I trust, therefore, that for this reason, and in view of 
the fact that Mr. Hobson in his letter, while pastor: the 
advantages of the spiral globe, refers to some alleged 
disadvantages attending its use, you will permit me space 
for the following remarks. 


I gather from Mr. Hobson's letter he is of opinion that 
the ideal incandescent electric lamp would be one furnished 


Fig. 1.—Vicw of the Fplralette Globe, 


with a device capable of refracting and diverting the side 
‘rays into the required direction without diminution. In 
. this I cordially and emphatically agree, but I cannot admit 
that such a lamp is not at present in existence, for the 
spiral globe, which he refers to as being the '' nearest 
approach to what is needed," more than fulfils Mr. 
Hobson's requirements. You will see that he himself 
bears witness to this fact, and anybody who takes the 
trouble to test the effect of the spiral globe with a photo- 
meter, as Mr. Hobson has done, must arrive at the same 


F G, 2.— End View of the Spiralette, showing Springs for Gripping the 
Incandescent Lamp. 


conclusion. This was, however, established two years ago, 
as will be seen by the test made by the Electrical Standardis- 
ing, Testing, and Training Institution. I enclose copy of 
this test, by which you will see the increase given in 
effective illumination is from 70 to 100 per cent. in the most 
. useful and desirable direction. 

The objections to the spiral globe alluded to by Mr. 
Hobson are really of very minor importance when the 
advantages it possesses are taken into consideration. 


Moreover, one of them has to a considerable extent been 
very recently remedied. Hence I assume that Mr. Hobson, 
being a scientist, and not an electrical engineer, is not 
acquainted with these lamps as now placed on the market. 

The objections are three in number—viz., weight, 
expense, and unsuitability for all kinds of installations. 
I am bound to admit the latter objection, for in the case 
of lamps surrounded by certain kinds of shades or other 
adjuncts the spiral globe is inadmissible. There are, how- 
ever, such a vast number of lamps unprovided with shades, 
etc. (as in large premises, etc.), that this objection may be 
disregarded, for the spiral globe was primarly invented to 
secure comfort and not for ornamental p . Expense— 
i.e., first cost of Jamps—was not taken into account, for it 
was thought that the use of the invention would (and as 
a matter of fact does) result in such an increased illumi- 
nating effect, coupled with increased comfort, that the 
additional expense of the lamps would be warranted. 
Now, however, the lamp has been so modified that the 
possibility of putting the lamps on the market at a price 
very little in excess of the cost of ordinary lamps has been 
afforded. Hence one of Mr. Hobson’s objections, at all 
events, falls to the ground. 

However, this is only by the way, as my chief object in 
addressing you was to call Mr. Hobson’s and your readers’ 
attention to the fact that such a device as this gentleman 
asks for has been produced and is now being placed on the 
market. This device is a direct outcome of the spiral 
globe itself, and hence it is termed the electric incan- 
descent mantle," the “spiralette.” It is applicable to 
lamps of all makers, while being especially suitable for 
the improved glow lamp and Edison and Swan’s “ Qaeen 
lamp,” in which a reflector projects the rays downwardly 
and renders the glare of the filament so intense so as to be 
hurtful to the eyes. This device consists of a hemispherical 
or cup-shaped screen constituted by a spirally-coiled 
glass rod (as in the spiral globe), provided with adjuncts 
which serve to secure the screen firmly in place on the 
lamp, these adjancts being of such character that any 
person may apply and remove the screen instantly. In 
view of this, I am compelled to challenge Mr. Hobson's 
statement that there is not a cheap efficient device, applic- 
able to every kind of lamp, serving to direct the rays into 
the required direction, and one which all lampmakers may 
use, for the “spiralette " possesses all these qnalifications. 

I might enlarge on the merits of the device, but I fear 
to encroach on your space. Consequently I will content 
myself with inviting all lampmakers and others interested 
in this very important subject to call here and see the 
device, of which I send you a specimen herewith for your 
inspection.— Yours, etc., S. B. APOSTOLOFF. 

28, Bush-lane, E.C., Nov. 16. 


[The two illustrations herewith we have prepared from 
the samples referred to. The cup-shaped spiral of glass 
rod is a wonderful example of what can be done in the 
fashioning of glass.—Ep. E. E.] 


THE DIRECTOR QUESTION. 


We have received a copy of the following letter, which 
has been sent to the various shareholders of the British 
Electric Traction Company: 


" Ladies and Gentlemen,—In view of the gratuitous dis- 
tribution among the shareholders of the British Electric 
Traction Company of a paper containing an article, followed 
by several anonymous letters, commenting on the number 
of companies of which I am a director, I think it due to 
you to make this communication. 

‘The statements referred to are entirely misleading. All 
the companies of which I am a director are—with only one 
exception—associated companies of the British Electric 
Traction Company, in which that company has very large 
interests. I am a director of these companies in virtue of 
my position as managing director of your company, and by 
the instruction of your Board. Whatever fees or remunera- 
tion I receive from any of these companies are paid over 
to the British Electric Traction Company. 

“The fact that it is necessary for the business of the 
British Electric Traction Company to be carried on mainly 
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by means of separate companies has already been fully 
atated to the shareholders in the annual reports. Those 
companies are in the nature of departments of your 
business, and it is the wish of your Board that I should 
for a time, at any rate, share both the responsibility and 
the satisfaction of establishing these companies on a 
successful basis. 

“ Prior to the formation of the British Electric Traction 
Company, I was a director of several electric lighting 
companies—e.g., the County of London Electric Lighting 
Company and the Cheleea Electricity Company—but when, 
last year, my work as your managing director became 
. heavy, I voluntarily resigned my directorships on all com- 

nies not directly associated with the British Electric 

tion Company with only one exception. 

“The exception is the Electric and General Investment 
Company, of which I have been a director since its 
formation 10 years ago, and I have retained my seat on 
that Board at the request of your chairman.—I have the 
honour to be, ladies and gentlemen, your obedient 
servant, " E, GARCEE." 


THE RESISTANCE OFFERED BY IRON CON 
DUCTORS TO ALTERNATING CURRENTS. 


The following is an abstract of an article contributed by 
Mesers. C. Feldmann and J. Herzog to the Elektrotechnische 
Zeitschrift : 

If a conductor of somewhat considerable dimensions be 
traversed by alternating currente, the assumption of a 
uniform distribution of the current over the whole area of 
the conductor cannot be admitted. In fact, the individual 
lines of force generate local fields which are densest a‘ tho 
centre of the conductor, permitting only weak currents to 
pass there. Lord Rayleigh and, subsequently, Lord Kelvin 
were the first to draw attention to this fact. But it is well 
known that, 80 far as practical measurements are concerned, 
the increased resistance of copper wires arising from this 
un- uniform distribution of the current is a negligible 
quantity for the periodicities in vogue. If desired, the 
slight increase of resistance may, however, be approximately 
determined by means of the following formula : 


R= (177.5. 2. d. 10-0 R. . (1) 
R 1 5 
h 
or, R 12 ( 10? R 
_ 1 5 
180 10° R E (2) 


These formule are identical if we take the magnetic |. 


permeability, m, in equation (2) as equal to unity. By 
substituting R in (2) by 107 , wo obtain | 


R 5 


k 12 T 
1 2r — p f 4 

T c ) e RA) 

In equations (1) and (2) tbe diameter, d, and the 
length, l, are expressed in centimetres ; the section, 7, in 
square centimetres ; and the specific electrical resistance, c, 
in ohm-centimetres. Should the conductor, on the other 
hand, consist of magnetic material, „ in equation (24) 
then becomes so great as to considerably complicate the 
calculation. Resource is therefore had to another formule, 
by which means, according to Mesars. J. J. Thomson and 
J. A. Ewing, approximate deductions may be made. 
Thomson has shown that in a plate of the thickness 2 a, 
which is magnetised by a current parallel to its length, a 
magnetic force, H,, is set up vertical to this direction, 
having ite maximum value, H,, at the surface of the plate, 
while the amplitude of the force for any point within the 
area of the plate at the distance, z, from tho plane through 
the centre of the plate (Fig. 1) possesses the following 


value: 
% m T 2 m 
ý 9 ce mu + cor 2 m (5) 
wberein cos 29mz—cos byp2mz. 


of the plate is 


141 


and 


1 E—— (4) 


Further, A represents the magnetic permeability, and c the 
specific electrical resistance of the plate. If, in order to 
picture the distribution of the lines of force in such a plate, 
wesetdown 
p= 2,000, = 50, ~ = 10,000, 

it follows that m-—19:85, and we obtain for plates of 
different thickness the following table, Fig. 2 showing the 
distribution of the lines of force: | 
* 
7=0 


029 04 06 O8 09 


0777 75 
0:276 0:278 0:312 0 427 0:657 
00 00 00 O14 0 


DIRECTICN OF THE 
MAG NETISING CURRENT 


Fic. 1. Fig, 3. 


maximum. This equivalent thickness of plate on each side 


l um 2ma—cow 2ma 
N 
m 2 2mat+tıw 2 MA (5) 
and amounts to the following values for the ratios given— 
that is to say, for 


E = 0 0355cm. 
m2 
(Fig. 3), with 
i Centi- Percentage of the 
Millimetree. metres. thickness of plate. 
605 s b=0:0355x0 7 200248 ......... =99 
| . a 4, =0°0355 x 1:12=0°0398 ...... . =80 
. =0:0355 x 103 = 00368 236 6 
88 =0°0355 x 100 00355 2 14˙3 


For m = 28 1 (corresponding to a periodicity of 100); 
the values of b, according to Ewing (Fig. 3), are: ME 
Percentage of the 


Millimetres. Millimetres. thickness of plate. 
820262 i 4.  -—90:5 
05- ausis 20233 — 932 
o ˙· arasin s / ( ( 2. 8276 
„ ener eee =0'282 LV uosesissoe omeo — =564 
C S020 Ä . 834 ˙2 
J bes axe hh. iss = 
oo c eis = 


identically the same, except that it ie no lenger the 
magnetization, but the electrical current which decreases 
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so rapidly from the circumference towards the centre, that 
we may picture the electric current conveyed by the 
conductor at the moment of maximum flow as being 
substituted by an equivalent jacket round the conductor, 
which with a uniform density of current has the thickness 


1 1 c 

bee — a — 6 

mz 2 24 e 

The assumption of an equivalent jacket seems to be, in 
general only permissible for certain purposes; it corre- 
sponds in no way to the actual conditions, but enables a 
ready insight, and in the foregoing example also a quick 
computation to be made. In the same way as the magneti- 
sation in & plate is represented in Fig. 2 we must likewise 
here assume the current density to decrease rapidly from 
the circumference of the iron conductor towards the centre 
at auch a rate, for example, that the maximum current 
density at a depth of 1mm. below the surface representa 
only about 014, and at a depth of 5mm. less 
sotooth, of the density at the surface. Let the measured 
resistance offered by a certain conductor to the flow of an 


Ratio or Hyro ff, 


aE © to 05 Ge Qr Q2 9 Qa Ov Os Oe 10 
Fia. 2. 


alternating current be R, to a direct current, R, the length 
of the conductor being / in centimetres and its section f in 
square centimetres. We may then, on the basis of the 
assumed equivalent jacket, calculated from the conditions 


u = eee 0 
FR 
RR 00 


and from the known circumference of the conductor 
determine approximately the thickness, b, in centimetres, 
and from this the permeability, u, for the magnetisation 
generated by the alternating current flowing through the 
conductor. For example, 

Sie ee (9) 
"T (875.32 

or for ~~ = 50 periods 


5,048.8 ` (94) 


Equation (7) indicates that on the basis of the assumed 
equivalent jacket we must consider only a part, F, of the 
total section, f, as conductive, the ratio of which part to 


the total cross-section is determined by the relation R 

The values given in Table I. were ascertained in regard 
to some conductors of wrought iron, cast iron, and steel 
for a periodicity of 50. When the band No. 5 was spaced 
by means of wood blocks at a distance of about 3em. 
parallel to the I-girder No. 4, a resistance R= O 00833, 
which is somewhat greater than before, was obtained. An 
increased resistance due to the near proximity of a 
magnetic conductor is apparent here. In making such 
measurements especial care must be taken to obtain good 
contacts. These once secured, reliable measurements may 
then be made with the aid of a Weston milli-voltmeter and 
corresponding hot-wire ampere-meter, which should be 
calibrated before and after use, and may be used both for 
direct and alternating currents. 

Certainly the degree of accuracy obtained in the testa 
given above will suffice to show that with conductors of 
wrought or drawn iron, and with a periodicity of 50 per 
second, the thickness of the equivalent jacket surrounding 
the conductor amounts to about jmm., and that for the 
permeability in equation (5) we must set down 1,000 to 
1,200. Table II. gives the complete figures relative toa 
teat, from which we learn that with increasing magnetisa- 
tion the resistance R (due to eddy currents) decreases 
somewhat. 

TABLE II.—Ooter diameter=20'3mm.; inner diameter = 14 æmm.; 
—~— =50; tubes of 4, 270mm. length. 


Amperes . 1300 yuana -" 124. 143 5 
Volte ...... 951 - 047 ......-. = 0°55 
R. » 0:00882 .......-.—.--.-. S coss . 0 00383 
Amperes 100 . 118 .. 149 .. 179 — 214 
Volte.... 1611 .. 78 .. 210 ..294 . 2'6 
R'Q .... 00159 ... 00169 .. 200141... 001310 ... 0122 


This increase of the resistance is of practical importance 
in regard to railways worked by means of multiphase 
currents where the raile are used as a return. Under such 
conditions it is not advisable to take the figures which 
represent the resistance of the rail return for continuous 
current working, since under the modified conditions s 
shallow depth only of the metal around the circumference 
of the rail profile must be regarded as conductive. Measure- 
ments made on the trial section of track belonging to the 
Helios Company, of Cologne-Ehrenfeld, gave the values 
set out in Table III. for a periodicity of 50. 

The rails weigh about 44lb. per metre, the periphery of 
the profile being 472mm., and the sectional area 2,640 
square millimetres. Tropang speaking, the measurements 

os. 7, 8, and 13 only should be taken into consideration. 
These show that the rails without joints cffsred about nine 
times more resistance to the passage of alvernating currents 
than to direct curents, while in the finished track the 
influence of the additional joints allowed the resistance 
offered to the alternating currents to attain only the four 
times the value as with direct currents. If it be desired 
to ascertain the influence of the joints in the 10m. length 
of metals, we must take into account tho measurements 


Nos. 9 to 12; s for the joint and about 10cm. of the 


iron amounts to only about 2-2, but for 20m. of 
rails with three jointe increases to 49, or for the 
same rail length and one joint less to 60. If we 
consider the rail joints in the same manner as the iron 
conductor, which seems jastifiable only for the purpose 
of comparison, the influence of the joints on the fictitious 
values of b, c, and p is rendered still more apparent. For 
the purpose of the tests one only of the line of rails con- 
stituting the track was provided with jointe, 30 that 
f=264 square centimetres had to be set down also for 
the measurements Nos, 9 to 12. The measurements on 
the short lengths had to be conducted with currenta of 
from 400 to 800 amperes, eo that the pressure at the end 
terminals might be transformed up in order to render it 
readable on the milli-voltmeter. 

The following further measurements relating to tests 
made with unlaid rails in the laboratory of Messrs. Gan: 
and Co, Budapest, have been placed at our disposal In 
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TABLE I. 
Length e. 
Shape of the conductor. in tina heady Mierohm· om. 
1. Tube da = 203mm. di = 14 4mm... 4 27 
9. 3$ = 26mm. = 20mm. .. 29 
3. „ = 26mm, = 20mm. .. 3:19 
4. I-girder, periphery 780mm. ..... ...... 90 
5. Flat steel band, 10mm. x 85mm....... 48 
6. „ band, 12mm.x29nm. .. ......... 60 
F. b. c, R' 
Description of conductor. RQ R Q. Sq. om. Mm Miorohm · om. n R 
7. 10m. rail without join... O 000707 0 00615 3 03 0:04 187 1,155 87 
8. 10m T Mes... Sa 0 000681 0:0064 2°80 0'60 19:4 1,370 9:4 
9. 26m track, 2 joints . . 00025 0 01515 4°35 0:99 25:4 760 0:0 
10. 29m. „ „„ 0043 0:0209 5 42 1:15 89-2 700 49 
IL- Olms 46. ' emis 0000352 000078 12:0 2:55 93 2 352 22 
O, „„ ; 0 00078 12 2 2:60 96:0 858 2:15 
13. 180m. „ 18 p „„ e . 0 016 0:0047 66 1:40 23 5 302 40 


these tests rails weighing 23°35 kg. per metre were placed 
side to side at distances of 30cm. apart, and over each 
other with 15om. separation between each, this separation 
being regulated by means of alternate layers of wood in 
such manner that the equivalent of 68m. rail length could 
be subjected to the test. In order to lessen the mutual 
induction, the connections between the rails were made in 
zigzag fashion with atout copper wire. 
he results obtained were as follows : 


TABLE IV. 
With Direct Current. 
Volta Amperes. Watts (observed). 
F „ 1 veseceticns 156 5 
122222 8 we. 107 seceded 8 - 
With Alternating Current ~L = 42, 
Taper Curve of the E.M.F. 
Volte. Amperes. Watts, Cos ¢. 
. 188 vos 1299. (acie 0:81 
78 185 •»—ͤ 945 . 4. 079 
61 (Eea E o wees 146:5 Ceeeseeene oe 738 os ae oe 0 83 
With Alternating Current ~~ 15. 
Sine Curve of the E. M. F. 
Volte, peret, Wabte. Cos ¢. 
6'25 owe - 14. ^ liess 1,160 0°87 
S 1986 .........- N 0˙87 
SS 17462. 80 . 089 


The resistance with direct currents was, therefore 
R=0:0082 2; 

for peaked wave form of alternating currents, 

R =0 043 2=5:256 R -d; 
for sine form al: ernating currente, 

R“ 0 0295 0236 R ~~ —165. 
The effective loss was, on account of the hysteresia and 
eddy currents, in the first case four times and in the last 
instance three times as great as with the use of direct 
currents. Therelatively high resistance observed in regard 
to the direct current may be attributed to the considerable 
magnitude of the contact resistance. For the same reason 
the increased resistance due to alternating currents appears 
relatively smaller here than for the conditions given in 
Table III. Taking into account the increased resistance 
due J the alternating currents, we obtain with a periodicity 
of 50 for 


1 km. length of rail about R, ' — Ww 


Ry = . 


Hence about eight times as much as for direct currents 
if W represents the weight of the rail per metre in 
kilogrammes. 

For other periodicities, ~~ ,, the numerators of the 
fractions vary in inverse proportion to the square roots of 
the periodicities. With direct currents carefully executed, 
rail joints double the resistance of the track. With alter- 
nating currents their influence is considerably less. If we 
assume 200 joints per kilometre of rail, each joint having a 
resistance of 0:0002 9, they will consequently present a 


1 km. track 


combined resistance of 0 04 Q. For a rail section giving 
a weight of 25 kg. per metre they will therefore represent 
about 10 per cent. of alternating-current resistance, whence 
for the finished track the alternating-current resistance, 
R. 955 
9 W , 
or four to five times the amount which would be opposed 
to continuous current. 

Hence, in using alternating currente, wo may assume 
that the resistance no longer amounts, as for continuous 
currents, to from one-quarter to one-third that of the 
outgoing conductor, but to about one to one-and-a-half 
times that of this conductor, and that the effective loss in 
the rails may be determined from the fall of potential, the 
current, and the cos $ = 0:8. 

Although these points should not be neglected, at the 
same time their importance must not be overestimated. 
The solution of the trunk-line dispu will probably be 
reserved to multiphase currents in the one or other form, 
when the compensation pressure and effective loss may 
rendered negligible by using slightly more copper in the 
lead, or by the partial use of copper in the return. Besides 
this, the existing tendency to adopt low periodicities—sa 
from 15 to 20—for such railways will probably be pursued. 
A circumstance in favour of the latter practice is that 
multiphase motors for low periodicities and equal speeds 
require relatively fewer poles, and are therefore much more 
satisfactory. In virtue of this advantage, the increased 
initial cost of the primary plant and for transformers 
entailed by the low periodicities might be regarded in the 
majority of cases as balanced. However, in special cases 
it may appear advisable after careful consideration to adopt 
the most favourable periodicity. 

The simple task of determining the resistance offered by 
the rails to the passage of alternating currents is, therefore, 
invested not only with theoretical interest, but also with 
considerable practical importance. 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
fwe shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 

uestion has appeared. We would call the attention of 

ose sending in answers to the fact that the neatness of 
any sketches (which must be ink) sent in is considered 
when marking the relative values of these answers. All 
formule: must be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter should be written on one side only 
of the paper. Questions may be sent at any time. 
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QUESTIONS. 

327. The commutators for large direot-ourrent generators are 
frequently required by the engineer's specification to be 
assembled in such a manner that a portion of the bars may 
be removed without disturbing the remainder. How is 
this best accomplished, particularly with reference to the 
end insulating rings, which presumably would be in sections 
and would require skilful jointing 1—Z. 

528. What should be a fair coal eonsumption for a 10-hour day 
with the following output—600 amperes 105 volts stead 
over the 10 hours.  Eogine is high-speed three-cran 
tandem oompound single-acting, with variable expansion 
governor (rated as 127 b. h. p. with 100lb. steam pressure), 
coupled direct to 80-kw. dynamo. Steam is kept at 10lb. 
square inoh higher than is registered by gauge (751b. 
square inch) on engine side of governor valve, with 600 

is is Lancashire boiler hot feed water. —BxT4. 

ANSWERS. 

Question No. 321.— Why does the temperature of the outer 
conductor of a concentric cable rise to nearly double the 
temperature of the inner when working st its full carrying 
capacity 1 

Best Answer to No. 321 (awarded 10s.).—A simple 
investigation proves that when any cable, concentric or 
otherwise, has acquired a steady temperature at all points 
of its section, the interior must of necessity be hotter than 
the outside, for heat always flows along the lines of tem- 
perature drop from regions at higher to those at lower 
temperatures, jast as current flows from places at higher 
to those at lower EM. F. Thus, if heat flows in any direc- 
tion, the temperature drops in that direction. 

Now, if the outer part of the cable were at any time 
hotter than the inside there would be a flow of heat radially 
inwards until the central region was as hot as the outside. 
For mathematical equality of temperature, it is true, an 
infinite time would be required, but it would be sensibly at 
the same temperature very soon. 


amperes. 


— — — — — — — 
— — — — — — — — — 


The whole temperature condition at all points of a cable's 
section may be exactly determined by an application of the 
integral calculus, or found with sufficient accuracy by the 
following method, provided the following particulars are 
known: (a) The dimensions of the section. (b) The heat 
produced per centimetre length of each conductor - CA R 
watts, where R is the resistance of each conductor in ohms 

rcentimetre. (c) The conductivity of the insulation for 

eat - k. (The unit of heat is the calorie—i.e, a quantity 

of heat sufficient to raise the temperature of 1 grm. of 
water ldeg. C. The heat conductivity of a substance 
is the number of calories which pass per second through 
each square centimetre of a plate of the substance 1cm. 
thick, and having 1deg. C. difference of temperature 
between its faces.) (d) Tbe temperature, t, of the outside 
of the cable. 

Now, assuming equal resistances for inner and outer con- 
ductors, 2 C? R watts are liberated per centimetre length 
i E oi per second. Since 4:2 watts-1 calorie, this is 

2 

21 

The flow of heat through any surface is given by calories 


calories. 
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per second = conductivity x area x temperature difference at 
faces + thickness in direction of flow. 
Hence 11, the temperature inside the outer insulation, is 


found, CR ka 
EON Maes) s 
21 T4 — 73 (41 
C? R (r. - 7g) 
f= 478) t 
SET (r. +173) x 
Copper being an excellent conductor of heat, no great 


error is introduced by considering the temperature of each 
conductor uniform across its section. e outer is thus 


at temperature 11. Across the inner Insulation, C^ calories 


pass per second. Hence, ealling the temperature of the 
inner conductor t, 


C?R_kr(r,+7,) L- 
^n-^h (t, t) 


CR (r;- 7) a 
kr (ra TI) 


The temperature distribution is plotted in the sketch 
7a temperature as ordinates on the diameter as base. 
ERO. 


Answer to No. 321 (awarded 6s.).—It does not. The 
inner is always the hotter. For suppose the outer to be 
at the same or at a higher temperature than the inner, 
then it is obvious that no heat can pass from the inner to 
the outer ; and if we take a considerable length of cable, 
there is no other way for the inner to lose heat. Bat heat 
is belng continually generated in the inner and, therefore, 
its temperature must continue to rise until it fases, bow- 
ever small the current. Thie is, of course, absurd. There- 
fore, it is clear that the inner must be hotter than the 
outer.—J. W. 


Answer to No. 521 (awarded 5s.).—This question is one 
which turns upon the law of cooling of bodies. This law is 
stated in a simple manner by the following equation : 


Q=ESO?.. 


Q=quantity of heat to be dissipated ; 
S = area of the external surface of the body; 
0 = the difference in temperature of the surface of the 
Pag | and that of the surrounding medium ; 
t = time; | 
E the coefficient of thermal emissivity for the particular 
radiating surface. 

(NoTE.—Thermal emissivity is the quantity of heat per 
unit of time per unit of surface per degree of excess of 
Ue that the body loses to the surrounding 
medium.) 


Transforming equation (1), we may write 
Q l.ge 


7 8 
írom which it will be noted that Inte of dissipation 


of heat. This, in our electrical question, will correspond 
to the watts lost in the cable. We may also note that 
p $7 watts to be radiated for each unit of area oí 
cooling surface. 


—— 


42 


hs 


(1) 


We may now apply this law to our concentric cable. 
The aecompanying shows a sketch of a sample of concentric 
cable which, when measured up, gave the diameter over 
the inner to be ‘74in. and the diameter over the outer to 
be 1°06in. The cross-section of copper in the outer was 
equal to the cross-section of that of the inner. Consider s 
length of cable equal to L inches, then the resistance of the 


P4 


145 
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inner for length L will be approximately equal to the 
resistance of the outer for the same length. Call the resist- 
ance R; let C- current flowing in the inner and also in the 
outer. Then 

Watts lost in the inner = C? R. 

Watts lost in the outer = C? R. 


Therefore Watts to be radiated by inner = C? R, 
and Watts to be radiated by outer — 2 C? R. 


Area of radiating surface of inner — 7 x 74in. x L. 
Area of radiating surface of outer — 7 x 1'06in. x L. 


Also let E, the coefficient of emissivity, be the same for 
both inner and outer surfaces. Then equation for outer 


giving rise in temperature is :. 
2C?R 
F 2 
. 100 LX E (2) 
Equation for inner : 
C? R (8) 


Oe 
sx 7"1IxLxE 
Dividing (2) by (3) we get 


0. 2 CR -Tx"7JaxLxE. 
0 Tx106xLxE C? R , 
i 0 148 14 
61 106 1 


Therefore, the ratio of 
rise in temperature of outer 2 * diameter of inner 
rise in temperature of inner diameter of outer 


The above shows that the temperature of tho outer of a 
concentric cable may be considerably higher than that of 
the inner, according to the relation between their linear 
dimensions. —P. 


[N.B.—We give thie reply as a sample of many we have 
received from men who, knowirg tbeir theory, will have 
been led astray by this question.—Eb. E. E.] 


Question No. 322.—Being in charge of an alternating station 
having a motor-alternator, I have noticed that, when this 
is being driven off the big plant to charge cells, the 
excitation on the big plant is considerably less (about 
15 per cent.) than when it is on lighting load alone, 
although the motor-alternator adds about seven primary 
ee to the lighting load. If field resistances be altered 
to bring excitation on the big plant to a normal, machines 
merely drive badly. Required cause. 

Best Answer to No. 322 (awarded 10s.).—I assume that 
the question is not meant to imply that the exciting 
current on the big plant is automatically reduced by putting 
the motor-alternator on load, but rather that a rise in the 
main voltage is occasioned thereby, in which event the man 
in charge of the voltmeter would naturally insert extra 
resistance in the exciter shunt circuit, thus lowering the 
exciter voltage, and, in consequence, the exciting current, 
and lowering the station voltage to the normal. If this is 
the case, it is almost certain, I think, that the alternate- 
current motor is over-excited—i.¢., the field is such that if 
run on a separate circuit at synchronous speed as a gene- 
rator, the voltage at its terminals would be in excess of 
the main voltage of supply. If we were dealing with a 
continuous-current motor, and the field were thus increased, 
the motor would slow up, reducing its back E.M F. 
sufficiently to allow the required current to flow, but iu 
the case of the alternating-current motor the speed ie fixed 
by the synchronous spoed of the main plant, and the 
increased field produces a complicated reaction upon the 
armature current, which has the effect of causing it to lead 
in phase with respect to the E.M.F. of supply. 

Now let us consider the effect of this upon the main 
machines. The figure depicts two adjacent poles of an 
alternator, and also an armature coil (consisting of two 
turns only for the sake of simplicity) in its middle posi- 
tion —i. e., the position at which tho rate of cutting magnetic 
lines, and consequently the EM. F., is greatest. Now, if 
the current is absolutely in phase with the E.M.F., the 
current in this position of the coll will also be & maximum, 
and it is evident from the figure that the effect of this 
current will be to produce a magnetic pole midway between 


N and S, and of such a nature as to cause a resultant field in 
which the near side of N is strengthened and the near side 
of S correspondingly weakened. But the current in the 
coil is of an ever varying value, and it is plain, I think, 
that as the coil, when a little to the left of its present 
position, would be carrying a lesser current for an increas- 
ing value, its tendency would be to increase N ; similarly, 
when t the middle position, the current will be 
decreas p and its magnetic effect will correspondingly 
decrease S. So that when the current is in phase with the 
E. M F., the armature field distorts that due to the magnets, 
but does not alter its total value, only inasmuch as it 
lowers the permeability of the poles by causing a crowding 
of magnetic lines at the near side of N. 


Now supposo tho aima.uro cuirout, instead of boing in 
phase, has a lead, the current will now rise to a maximum 
before the E.M.F.—.c., before the coil reaches its middlo 
position shown in figure ; and in this case it is clear that N 
will be materially strengthened by the magnetic effect of 
the coil whereas when the coil passes into the position 
in which it would normally have weakened S, the current 
will have fallen to zero, or, at any rate, greatly below what 
it was when the coil held a corresponding position with 
reference to N. The net result of this lead, therefore, is 
to increase the strength of the field magnets. Similarly, if 
the current has a lag, the current in the coil will be 
strongest when nearest to S, and the net result will be a 
demagnotising effect. The maximum effect, of course, 
occurs when the lag or lead = 90deg., for then the armature 
pole, when the coil is carrying the greatest current, is 
directly under the field pole. 

Now, the alternator armature possesses a certain amount 
of self-inductior, and in all robability there is also a small 
self-induction in the main fighting circuit (particularly if 
asyochronous motors or series arc lamps are installed), so 
that the current will normally have at least a small lag, 
and will in consequence tend to produce the demagnetising 
effect upon the fields referred to above which effect must 
be compensated for by an increase in the exciting current. 
When the motor-alternator is running over-excited, the 
lead due to this will at any rate, partially neutralise the 
lag of the main current, and may, if the main current is 
not t, actually cause it to lead with respect to the 
E. M. F., and this would fully account for the difference in 
the excitation necessary for the main fields. 

Now, the question also states that if the excitation on 
the big plant is brought to a normal, the machines merely 
drive badly. To raise the excitation to its original value 
would produce a corresponding rise in the voltage, unless 
the speed of the plant were reduced, and this, I presume, 
was done because such a rise would not be permissible on 
a lighting circuit. If this were the case, I expect it was 
this lowering of the speed that produced the unsteady 
running, for I have often noticed that with certain makes 
of alternators any deviation from the specified speed is 
productive of this effect. 

Has the questioner tried the effect of lowering the 
exciting current of the motor fields? Because if the 
above explanation is correct, it should be possible to find 
a value for it which would cause no alteration in the 
excitation of the big plant. If the field reaction of the 
motor was causing the main current actually to lead, a 
reduction in its field would also produce a reduction in the 
current it was taking for a d abe load, whereas if the. 
current as supplied to the motor has originally a lag, the 
reduction of the motor field may produce an increase in 
the motor current, because such reduction would decreae 
the leading effect which originally helped to neutralise 
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the lag, and thus a Isgying current would be passing 
through the armature.— W. G. MURRIN. 


Answer to No. 322 (awarded &s.)—The cause of the 
change produced in the condition of the alternating 
generators when the motor ia switched on is due to the 
lag in current of the generator owing to its load becoming 
more inductive, and also in part due to the increase of 
current. If, as is probably the case, the normal load be 
mainly incandescent lamps, and so non-inductive, the 
E.M.F. of the generator and its current are very nearly in 

hase together, the slight lag being due to the self- 

ductance of the armature. In this case the work done 
by the machine is the product of effective volts by effective 


r4 4 


Fie 2. 


Fic. 1. 


amperes. When the motor is put on to the load the 
current, owing to its inductance, lags behind E.M.F. If 
o a represent the product of effective amperes in the motor 
by ita armature resistance, and a b represent the counter 
E.M F. of motor, then o a and a b being at right angles, 
o b denotes in magnitude and position the supply pressure, 
and $ is the angle of lag. e., the current reaches its 


maximum £ of a phase later than the E.M.F. in the 


motor (Fig. 1). The effect on the generator is found by 
setting off (Fig. 2) o e to represent E.M F., oc to represent 
current in lamp load, and o d representing motor current, 
the angle between o e and o d being 5. The generator 
current is now o f, the diagonal of o ¢ and o d, lagging by 
the angle y. 


— 


r 


, 


Fid. 3. 


Now, where there is little or no lag, the reaction of the 
generator armature is a minimum, since the greatest 
current flows in the armature coils when they are in such 
a position as to have considerable magnetic resistance to 
their back lines (Fig. 3); when there is lag, however, the 
current maximam flows at a time when the coils have 
moved into a position having much less magnetic resistance, 
hence the field strength of the generator is weakened 
(Fig. 4). This weakening amounts in the machines 
mentioned in the question to as much as 15 per cent., 
giving a corresponding drop in the voltage of supply. 


PAZ 


l 2 A 
Fia, 4. 
The back ampere-tarns in the armature at a lag ¢ is in 
NO24/234 
most alternators about equal to ä where C is 


cucrent and N the turns in one coil. If the excitation be 
increased by removing resistance from the magnet coils, 
the maximum E.M.F. is increased considerably, as is 
obvious from the fact that now tho work done is the 
product of effective volta by effective amperes by cos , 
and that this should be greater than before the motor was 
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added. The conditions of working are thus considerably 
changed from those at which the engines and alternators 
usually run.— ZERO. | 


Answer to No. 322 (awarded 5s.).—To answer this ques- 
tion we must make two assumptions; each, however, is 
likely to be correct. The first is that the alternator is 
working on an inductive load, say supplying tranaformers, 
some of which are on light load. The result of this is that 
the current lags behind the E M.F. When an alternator 
is supplying a current which is in phase with the E. M.F.— 
ie, when it is working on a non-indactive load—there 
is no lag and no armature reaction. When it is working 
on an inductive load of low resistance, the current lags 
almost 90deg. behind the E.M.F., and the whole of the 
ampere-turns on the armature oppose the field. At any 
intermediate point the armature reaction = ampere-turns 
on armature x sine angle of lag. 

We will now consider the motor. It must be remembered 
that an alternating-current machine run as a motor 
even when generating a greater E.M.F. than the source of 
supply, but in this case the motor takes a current which 
is in advanco of the supplied E M.F.—i.e., it acta some- 
thing like a condenser. Our second assumption, then, is 
that the motor is over-excited. It is possible that it is 
purposely over-excited, as it would be less likely to fall 
out of step; but it is not necessary to go so far as this. 
Suppose, as is probable, that the motor is brought up to 
synchronism, and up to the same voltage as the supply, 
and then switched in and loaded. There will be a fall of 
volts in the armature equal to C Ra, therefore the voltage 
driving current through the motor will be less than that 
generated by it, and we get a leading current. 

The result of adding a leading and a lagging current 
depends on the comparative amperages of the two currents 
and the angles of lug and lead. To take an extreme case, 
consider the motor running light but over-excited, and the 
other circuit to consist of nothing but unloaded trans- 
formers, taking the same current as the motor. Then the 
two currents will almost neutralise one another and reduce 
the current in the generator to a very small amount, which 
will be in phase with the E.M.F. In the present case, 
however, the total current is increased by seven amperes, 
but the addition of the leading current of the motor to the 
lagging current of the other circuit has brought the current 
so much more nearly into phase with the E M.F. as to 
gon the armature reaction and the exciting current.— 


PHYSICAL SOCIETY. 


Ab an ordinary meeting of the Physical Society held on 
Friday last, 

Dr. N. A. Lehfeldt read a paper on Electremotive Force 
and Osmotie Pressure." This paper is an attempd to explain a 
difficulty in the interpretation of the ordinary logarithmic formals 
for the E M.F. between a metal and solution, pointed out by the 
author at the Dover meeting of the British Association. An 
expression for the E.M.F. of a concentration cell is obtained 
thermo dynamically upon the assumption that the electrolyte is 
only partially dissociated. A partition is used which is permeable 
to water but not to the salt or its ions, and the conclusion 
follows that the E. M.F. depends, nob on the osmotic pressure of 
the metallic ions, but on that of the solution as a whole. A 
graphical representation. is given, plotting osmotic pressure 
against dilution, assuming Boyle's law to hold, and ib is shown 
that the E. M.F. is nob proportional to the integral / P d V, but is 
the converse integral / V d P. Assuming, further, that the 
osmotic 8 changes according to Van der Waals's equation, 
the E.M F. is greater than that calculated from Boyle's law. If 
the electrolytic solution pressure is calculated from the integral 
f P d V, it comes out 10” atmospheres, bub if from the converse 
integral the value obtained is about 20,000 atmospheres. A 
comparison bebween actual E.M.F.'s and those derived from the 
equation given by the author should afford, if the formula it 
correctly deduced from the assumptions made, a measure of how 
far the osmotic pressure deviates from thab indicated by Boyle's 
law. Experiments upon concentration cells haye beon made by 
Helmholiz, Wright and Thomson, Moser, Lussana and Goodwin, 
but as their work was performed upon cells with migration ol 
ions, the calculation of the osmotic pressures is rendered uncertain 
by the introduction of the transference ratio. Accordingly, tbe 
author has measured the E.M.F.'s of cells withoub migration, 
using zino as electrodes, and chloride and sulphate of zinc as salts. 
The E M.F. was measured by the compensation method, using 4 
Post Office box through which a current was sent by an accum» 
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lator. The accumulator kept up a constant potential difference, 
and was standardised daily by means of a Clark cell. The experi- 
mental results agree with that calculated over the range centi- to 
dia-normal, showing that the deviation from the value given by 
the logarithmic formula is accounted for by the incomplete dissocia 
tion of the salts. The osmotic pressures are then calculated from 
the E.M.F.’s and the values of P V plotted. They show irregu- 
laribies due to the combined effect of the decreasing dissociation 
of the salb and the increasing departure from Boyle’s law. Dividing 
the product P V by Van’t Hoff's factor, determined from con- 
ductivity, values are obtained showing variations similar to those 
observed in the behaviour of gases when subjected to high pressure. 

Mr. Whetham said there was one form of membrane which is 
quite permeable to water, and yet does not allow either salts or 
the ions to get through. He referred to the free surface of the 
solution iteelf. The water being volatile can geb out, but the salt 
cannot. 

Dr. Dennan said the author seemed to have discovered things 
well known ; for instance, the integral / V d P is generally taken 
as proportional to E.M.F. He expressed his interest in the 
explanation of the difficulty in the logarthmic formula. 

Dr. Lehfeldt, in reply, said Goodwin had used the integral 
f aY d P, but had not made any nominal calculations by means 
of ib. 

Mr. A. Campbell then read the following papers: (a) “On a 
Phase-Turning Apparatus for Use with Etectrostatic Volt- 
meters.” Electrostatic voltmeters are particularly insensitive ab 
the lower parts of their ranges, the divisions closing in very much 
towards the zero point. When measurements of small direct- 
current potential differences have do be made, it is an easy matter 
to add to the voltage to be measured a constant voltage large 
enough to bring the deflection to an open part of the scale. If 
the small voltage to be measured is an alternating one, it is 
necessary that the auxiliary voltage should alternate with the 
same frequency and be in phase with it. The apparatus described 
enables the phase of the auxil voltage to be turned until ib 
agrees with the one to be measured. The phase difference referred 
to is nob the time lag, but the angle whose cosine is the power 
factor, and may be called the power lag. The method is to geb 
two independent equal voltages, U, and Ui, differing in power 


phase by 2 , and to add together suitable fractions of these, 


such as Ui ein , U, cos $. The resultant is equal to Ui, bub 
with the power phaee joined through ¢ The unknown small 
voltage is connected in series with an auxiliary voltage and a volt. 
meter, and the phase of the latter voltage is turned until the 
maximum deflection is obtained. 

(5) ‘On a Method of Measuring Power in Alternating. 
Current Cirouits.” The circuit in which the power is to be 
measured is connected in series across the supply circuit with a 
small non · inductive resistance. By means of a transformer the 
small voltage on this resistance may be transformed into one whose 
power phase is 180deg. behind the voltage on a non-inductive resist. 
ance. This is added to the voltage on the circuit to be measured, 
and then reversed and added again. The difference of the squares 
of these effactive resultants is shown to be equal to à constant 
into the power to be measured. If there is any direcb current, it 
must be measured separately by a Weston voltmeter or other 
suitable instrument. 

(c) Note on Obtaining Alternating Currents and Voltages 
in the Same Phase for Fictitious Loads." When testing inetru- 
ments for the measurement of large amounts of electrical power 
or energy, it is usually desirable to do so by means of fictitious 
loads—:.e., by applying to the instrument under test current and 
potential difference representing the required load. In order to 
obtain a fictitious non-inductive losd with alternating currenta, 
the potential difference and current should be in the same phase. 
The current for the instrument under teat is gob by means of a 
transformer worked on a 100.volt circuit. The potential difference 
in the same phase is got by allowing the current to flow through 
a non-induotive resistance and increasing the voltage at the ends 
of the resistance to the required amount by means of another 
transformer. 

The society then adjourned until Nov. 23. 


LEGAL INTELLIGENCE. 


WOLVERHAMPTON CORPORATION v. BRITISH ELECTRIC 
TRACTION COMPANY, LIMITED. 


This important case was heard lasb week in the Chancery 
Division before Mr. Justice Joyce. The question at issue was 
connected with the sale by the British Electric Traction Company 
to the Wolverhampton Corporation of the tramways owned by 
them within the Corporation boundary. A drafo contract for tte 
sale was prepared, but the defendants refused to complete unless 
they were granted running powers over certain of the lines to be 
traneferred to the Corporation. The value of the undertaking 
had to be ascertained by arbitration, and this had been done. 
From the evidence we gather that the dispute arose over a clause 
in the 1888 order known as the Dudley, Sedgley, and Wolver- 
hampton Tramways Order, in which there occurs a clause which 
reads as follows: If ab any time hereafter any tramways are 
constructed or purchased within the borough of Wolverhampton 
by the Corporation of that borough, the promoters s if 
required by the said Corporation, and are duly authorised by 


provisional order or by Act of Parliament, make and maintain, ab 
the joint expense of the promoters and of the Corporation, all 
necessary and convenient junctions between the tramways of the 
promotere and the tramways of the Corporation, and each shall 
grant running powers over their respective tramways.” 

It was argued by the counsel for the defence thab withoub 
these running powers the inhabitents of the outlying districte 
supplied under the 1888 order would be seriously inconvenienced, 
and that the above clause gave them the right to running powers 
over the line to Wolverhampton, in spite of the transfer. Ib is 
worthy of note that certain of the urban district councils of the 
outlying districte supported the British Electric Trac ion Company 
in their defence. 

Afber hearing the argnmente on both sides, which centered 
around the interpretation of the above clause, Mr. Justice Joyce 
reserved judgment. 


J. CAMERON v. P. C. MIDDLETON AND CO. 


Sheriff Burnet at Aberdeen has issued an interlocutor in the 
action in which the trustees of the late Mr. John Cameron, con- 
tractor, sought to prevent Messrs. P. C. Middleton and Co., 
Limited, electric engineers, from so working their engines in the 
electric station ab Culte, Aberdeen, as to cause annoyance to the 
neut. . The defence was that the engines worked silently 
and smoothly, as well, indeed, as such engines possibly could, and 
that the noise made was too inconsiderable to cause any discomfort 
of which the Jaw could take notice. : - 

His Lordship found that the noise of the engines was such as 
to cause the plaintiffs material discomfort, and to diminish the 
use and enjoyment by them of their properties adjoining the 
electric station, and that the noise had diminished the value of 
the properties. His Lordship delayed granting an injunction, in 
order to give the defendants an opportunity of obviating all cause 
of complaint. He also granted leave to appeal. 


MADRAS ELECTRIC TRAMWAYS COMPANY, LIMITED, v. 
COOPER AND OTHERS. 


Oa Thursday, Nov. 15, Mr. Justice Cozens-Hardy, in the 
Chancery Divieion, delivered judgment in the case of the Madras 
Electric Tramways Company, Limited (Electric Construcbion 
Company, Limited), v. Cooper and others, the short point involved 
being whether the first mortgagees—debenture holders—who were 
in possession by their trustees. were entitled to the whole amount 
which had been advanced and expended by them on the Madras 
Electric Tramways Compeny's undertaking in priority to the 
second mor een. 

After considering the claims, Mr. Justice Cozens-Hardy said 
he thought that he must find that the terms of the bargain were 
seb oud in the deed, and that he could not and ought nob to con- 
sider what might have been the rights of the parties if the money 
had been advanced by the plaintiffs to the trustees independent of 
such a deed, In the result he must hold that any advances made 
by the plaintiff company subsequent to Nov. 25, 1898, when notice 
was given of the second mortgage, were postponed to the second 


mor tgagees claims. 


MERCIERS PATENT COMPANY v. NEW FLINT COLLIERY 
COMPANY. 


In the Nisi Prius Court, Manchester, Mr, Justice Bucknill and 
& jury recently heard an action brought by Mercier’s Patent 
Company, Limited, against the New Flint Colliery Company, 
nen for the recovery of money for goods supplied and work 

one. 

According to counsel’s opening statemenb the case arose out of 
a telephonic installation in a coal-pit belonging to the defendant 
company, which was carried oub by the plaintiffs. Their charge 
for this and for the supply of certain accessories was £295, of 
which the defendants had paid £176 on account, the balance being 
refused on the ground that the installation was defective, and that 
the prices were excessive. 

Mr. Mercier, managing director of the plaintiff company, 
described the arrangements between the parties and the manner 
in which the work was done, and said the telephone frequently 
failed to act, but this was due to the j resence of an unusual 
amount of water in the pit, and to mishandling by the employés of 
the colliery company. 

After hearing witnesses for both sides the jury returned a verdict 
for | pruina for £90, this being in excess of the £75 paid in court 
by defendant, who would also have to bear the costs, 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN, 


Iiford.—Tbhe Urban District Council invite tenders for the 
supply of lamp columns in quantities of about 50 at a time. 
Tenders by Nov. 26. 

Kendal —The Corporation invite tenders for the supply and 
erection of various plant. Tenders by Dec. 1. Details in our 
advertisement columns. 
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Aberdeem.—The Lighting, etc., Committee have resolved to 
invite offers for boilers, batteries, eto., for the electricity station. 

Blackpoel.—Tbe Corporation invite tenders for the supply of 
arc lamp carbons and oils for one year. Tenders by Dec. 17. 
Details in our advertisement columns. 

Brighten. —The Council invite tenders for the construction of 
the permanent way of the tramroads. Tenders by Dec. 13. 
Details in our advertisement columns. 

Manchester.—The Tramways Committee invite tenders for 
supply of 12 workmen’s tramcar bodies. Tenders by Dec. l. 


may be obtained on application to Mr. E. J. Lovegrove, engineer 
and. surveyor to the Couneil. Tenders by 26th inst. 

Leeds.—The tion invite tenders for the various works 
required in ereetion and completion of buildings in extension of 
the present electric tag works in Whitehall- road. Plana, etc., 
may be obtained from Mr. H. Dickinson Electrie Light- 
ing Works 1, Whitehall-road, Leeds. Tenders by Nov. 27. 

Wolverhamptes.—The Tramways Committee invite tenders for | 
steel stanchions, wrought-iron roof trusses, rolled-steel joista, ete., 


and en works required at sd eri = depót. ana etc., 
Details io our advertisement columns. may be seen on application to Mr. J. W. gh engineer 
Partick.— The Commissioners invite tenders for electricity and surveyor, Town Hall, Wolverhampton. Tenders by Dec. 3. 


meters, demand indicators, and fuses. Tenders by Dec. 4. 
Details in our advertisement columns. 

Birkenhead. —The Corporation invite tenders for switchboard 
and instruments for Craven-street generating station. Tenders 
by Dec. 4. Details in our advertising columns. 

Halifax.—The Tramways Committee invite tenders for tram- 
cars, trucks, motors, and electrical equipment for same. Tenders 
by Nov. 27. Details in our advertisement columns. 

Cuevas (Spain).—Applications are invited by the 5 
for electric lighting of dhe town for 20 Tenders by Nov. 30. 
Specification, etc., may be seen at the office of this paper. 

Bermondsey.—The Vestry invite tenders for arc lamp columns, 
arc and igmcandescent lamps, automatic switches, and fittings. 
Tenders by Dec. 3. Details in our advertisement columns, 

Mendon —The Urban District Council invite tenders for the 
supply and erection of various plant for the municipal electricity 
works. Tenders by Dec. 31. Details in our advertisement 
columns. 

Nottingham.—Tenders are invited for the installation of an 
electric lighting plant at the new workhouse. Specifications may 
be obteined from Mr. G. Muncaster Howard, clerk, Poor-Law 
Offices, Nottingham. j 

Portemoutb. — The Corporation invite tenders for tha overhead 
electrical equipment of tramways in the borough of Portsmouth, 
and extending to Cosham, Han's. "Tenders by Dec. 7. Details in 
our advertisement columne. | 

Wolverhampton. —The Tramways Committee invite tenders for 
electric motor tramcare. General conditions, etc., may be obtained 
from Mr. J. W. Bradley, borough engineer, Town Hall, Wolver- 
hampton. Tenders by 26th inst. 

Oldham.—The Electricity Committee invite tenders for the 
supply, delivery, and erection of an extension switchboard for 
supplying current for the tramways. Tenders by Nov. 27. 
Deteils in our advertisement columne. 

Bexhill.—The Council invito tenders for the supply, delivery, 


Oldham.—Tbhe Tramways Committee invite tenders for the 
supply and erection of the iron and steel work 9 in the 
completion of a car depot at Wallshaw, within the borough. 
Specification, etc., may be obtained from Mr. S. A. Pickering, 
A MTOE, borough surveyor, Town Hall, Oldham. Tenders by 

ec. 5. 

Salford.—The Tramways Committee invite tenders for erection 
of a car depót and workshops, covering approximately 11,300 
square yards, likewise for about 500 tons of constructional iron aad 
steel work in the roofs, etc. Specifications, etc., may be 
from Mr. Ernest Hatton, tramways engineer, Town Hall, 

Tenders by Nov. 30. 

8 —The Tramways Committee invite tenders for the 
supply and delivery of about 1,050 tons of grooved steel girder 
tramway rails, fishplates, tiebars, bolte and nuts, te, and 
crossings. Plans, etc., may be obtained (£3.34) from Mr. Joba 
Atkinson, A. M. I. C. E. borough surveyor, Central - buildings, 
Stockport. Tenders by Nov. 24 

Stookport.—The Tramways Committee invite tenders for tbe 
overhead equipment and supply of rail bonds for six sections of 
their electric tramways, having a total length of about 2 miles 
3 furlongs 5 chains double line, and 2 miles 2 furlongs single line. 
Specifications, etc., may be obtained from Mr. A. J. H. Carter, 
electrical engineer, or Mr. John Atkinson, A.M.LC.E., borough 
surveyor, Central-buildings, Stockport. Tenders by Nov. 24. 

Stockport.—The Tramways Committee invite tenders for the 
laying of the permanent way of their electric tramways, 
concrete foundation, but excluding bonding and paving. in six 
eectiona, having a total length of about 2 miles 3 furlongs 5 chains 
double line, and 2 miles 2 fur single line. Plans, etc., may 
be obtained on application to Mr. John Atkinson, A. M. L C. E., 
borough surveyor, Central.buildings, Stockport. Tenders by 


Nov. 924. 
Affairs has received a 


and erection of a water-tube boiler and pipework and one 150-kw. 
steam dynamo abt their electricity supply station. Tenders by 
Dec. 10. Details in our advertisement columns. 

Cardiff. — The Corporation invite tenders for the following: 
(Section 4) 75-kw. motor-geverator and Tudor storage battery; 
5) lead-covered cables; (6) 20-ton travelling crane. Tenders by 

ov. 28. Details in our advertisement columns, 

West Ham.—The Council invite tenders for two 25 · b. h. p. oil- 
engines, two 15 kw. dynamos, one battery of accumulators, 
switchboard, etc., at Dagenham Hospital, Essex. Tenders by 
Nov. 30. Details in our advertisement columns. 

Southwark.—The Electric Light Committee invite tenders for 
the supply and erection of certain back E.M.F. cells at the Cor- 
poen electric light station, Penrose atieet, Walworth-road. 

enders by Dec. 3. Details in our advertisement columns. 


Oldham.—The Tramways Committee invite tenders for the 
eroction of a tramway car depot at Wallehaw, within the borougb. 
Specifications, etc., may be obtained from Mr. S. A. Pickering, 
DIE un borough surveyor, Town Hall, Oldham. Tenders by 


Budapest (Hungary).— A telephone exchange to accommodate 
10,000 subscribers is to be constructed at the Government expense. 
It is designed so that at some future date ib can be made to include 
& further 10,000. Firms of any nationality may submit tenders 
for the work. 


Dublin.—Tenders for the hire of plant. etc., required for the 
electrio lighting of the State apartments, Dublin Castle, during 
the next Castle season, will be received at the Office of Public 
Works, Dublin, up to 10 a.m. on 27th inst. Specification can be 
seen ab the Office of Public Works. 

Brighton.—The Council invite tenders for tbe supply and 
delivery of the following : pointe, crossings, etc., soleplates, man- 
hole covers with frames. gully grates with frames, tie-bars, fish- 
bolte, and other bolts for fastenings, etc. Tenders by Dec. 6. 
Details in our advertisement columne. 

Newoastle-upon-Tyne.—The Tyne Improvement Commissionere, 
Northumberland and Albert Edward Docks, invite tenders for the 
supplying and laying of cables, and the fixing of wires, poles, arc 
and incandescent lamps, and all accessories. Tenders by Nov. 30. 
Details in out advertisement columns. 

Portsmouth. — The Corporation invite tenders for the permanent. 
way construction and underground feeders in connection with the 
equipment for electric traction of the tramways in the borough of 
Portsmouth, and extending to Cosham, Hants. Tenders by 
Dec. 7. Details in our advertisement columns. 


Hornsey.—The Urban District Council invite tenders for 50 


cast-iron lamp columns, 25 cast-iron side entrance covers, and 25 
Particulars 


telephone pit covers and frames for carriageways. 


Messrs. Chamberlain an 
at £4. 7e. 6d. each for 5, 10, 25, and 50 amperes. 


power from the Altesrig Waterfalls to Stavanger, a distance of 
about 39 kilometres, in accordance with the plane of a civil 
I M named Schoien. 
1901. 
Mr. E. Berenteen, British Vice- 


Tenders must be received by Jan. 2, 
Further information may be obteined on application to 
nsul, Stevanger. 

RESULTS OF TENDERS. 
Aberdeen.—The Town Council have accepted the tender of 


Mesers. Johnston, Lundell, and Co., at £3,990, for a 420-kw. set 
for the Dee Village electric lighting station. 


Grimsby. — The Corporation have accepted the tender oi 


Hookham, of Birmingham, for meters, 
.—The Park and Lighting Committee have recom- 


Barnsley 
mended that the tender of Meesrs. Venner and Co., for the supply 
of electricity meters ab £4. 10s. each, be accepted. 


Lewes.—The tender of Messrs. Field and Co., of Brighton, at 
£3,777, bas been accepted by the Electrical Power Distribution 
Company. Limited, for building an electricity generating station. 

Bedford.—The tender of Mr. W. Laughton, at £33. 10s. each, 
has been accepted for building two underground sub-stations on 
the eites indicated on the plan submitted by the electrical 
engineer. 

Bradford.—Mesers. T. Broadbent and Sons, Limited, Central 
Ironworks, Huddersfield, were the successful contra: tore in tbe 
recent tender for 30-ton electric travelling erane for the new 
generating station of this Corporation, The acceptance of this 
tender is subject to the sanction of the Local Government Board 
being obtained for the requisite borrowing powers. 

Dublin. — A clerical error of £10,000 having been discovered i» 
the totalling of Messrs. Siemens Bros. and Co.’s tender for light- 
ing mains, the tenders now stand as follows : 


Sv. Helens Cable Company .... .............. — £108,039 15 0 
British Insulated Wire Company (accepted). ~ 109 44; 10 8 
Western Electric Compag . . ã 113,004 13 9 
Siemens Bros. and Co ..... e 113,687 12 1 
W. T. Henley's Company .......—....—.- . . 120,965 3 8 
Callender's Cable Company ....... —Ó— m 195,542 19 0 


Grimsby.—4A tender from the British Insulated Wire Compan 
has been adopted. The estimate for mains in Bethlehem i 
Osborne streets, etc., is £670. 8s. 4d. ; ab the scheduled prices it 
is £058. 17s. 1d. The committee will also obtain 100 yards die 
tributing cable, etc., ab £31. 5s, including delivery, and three 
Gilbert arc lampe, as spare arc lamps, at £41, as well as two are 
lamps, at £67, for lighting up the central station, with from £8 
to £10 extra for wall cases. The tender of Mr. S at 
£69. 11x., for fitting up the offices of the electrical engineer and o 
the cashier, has been acoepted. 
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Grimsby.—The Corporation have received the following tenders | J. Littauer ... . e . ——y— . —.—. 116 10 0 
for wiring the free library: Bolles nd rond 3 FFC — M 158 8 4 
A. O. Dickins, Northam ton isoceptet) © mo o ae o œe o SY 0050000 £72 12 0 lemens an OSE SONS mas OC O's Se eee el eee tuere Se Soe cee cerent DT 
Jackson and Co., Weet Hartlepool l. .. 78 18 0 | St. Helens Cable Company o 122 10 0 
MM Ein Wires 9 EA E 2 0 Western Electric Compary .. „ eter: 124 0 0 

ation ectric Wiring Compan ternative) ..... 8 10 ca e. : 
D. Brown, Newcastle p TES ) ee--.. 90411 0 British Insulated Wire MAY — —ͤ—ͤ—ũ2ů́k ꝛ voce 164 0 0 
G. F. Cook, Lighteliffe . . . 106 O O | Callender and Oo. (accepted) . . .... . . 131 0 0 
G. F. Oook, Lightcliffe (alternative) e ..M. 89 0 0 | W. T. Glover. . „ ͤ —— . 18710 0 
G. F. Cook, Lightcliffe (alternative) . . 125 0 0 Henley and Oo. .......... —— e . 129 12 6 
G. F. Oook, Lightcliffe (alternative) ..... 166 O O | Johnson and Phillips... sese . 188 O. 0 
D. Firth and Son, Manchester erm ww 112 0 0 itt, U 1- donee 180 0 0 
D. Firth and Son, Manchester (alternative) ............ ~ 102 0 O0] Polland and Oo, —T m T 232 6 0 
J. Findlay, Glasgow %%% ããↄã OAE ue ⅛·• ðĩ DE 90€ 115 11 3 Siemens and Oo.. % „„ „„ Coe „„ „%%% %% „ „„%„%„%„%„ 6 „%%% t€ 130 0 0 
ura. Wokes, and Oo., Hull 2. 2 4 118 0 0 St. Helens Cable Company TI——— —ꝗ—ꝓ—:::õ 140 0 0 

. R. Oole, Grimsby jj . TENEO CAN 119 10 6 | Western Electric Company HZ; E À 140 0 0 
Lamb and Postlethwaite . . 1851 cable. l 
G.A Hiwa Lili co „ 129 0 0 British Insulated Wire Oompany . .. ... .... ...... — 210 0 0 
J. E. Lester, Leicester . . sooo „ 128 10 0] Callender and Oo. (accepted) . 8 175 0 0 
Crowther and Co., Manchester . „ 171 0 0 W. T. Glover Pee VESTS. e e oococoečooososoooooceacooo 191 13 4 
Queen's Dock Electric Works, Liverpool . ce -—eemess 198 10 0 Henley and Oo. erret ——(—ů[ ᷣ—L[ W M [Ü(P Ü“? . . . . . % 178 2 6 
Sharple, Taffs, and Oo., MHanchester . 204 0 0 Johnson and Phillips. . . . . . . . . . .. ... . . .. oe 188 0 0 
Hayes, Wood, and Co., Manchester . . 220 0 0 AE reap goed ig ——— ————— " 288 E: 4 
Tunbridge Wells.—The following tenders have been received for | Siemens and Co . serotesee 175 0 0 
; the supply of electricity cables at per 1,000 yards : St. Helens Cable Compauyy . . ees 190 0 0 
Low- tension electricity cables. Western Electric Company . 2 . . . 186 0 0 
034 cable. 1 cable, 
British Insulated Wire Company ..... ....... — — sees £135 0 0] British Insulated Wire Company .. ............... TOREO 290 0 0 
Callender and Oo. (accepted) ih cases . 109 0 O] Callender and Oo. (accepted) ..... CCC 257 0 0 
W. T. Glover o. re 114 11 8] W: e. 272 18 4 
Henley and Co ener i 06 O | Henley and OO . . e . 266 0 
Johnson and Phillips . . . 107 0 O | Johnson and Phillip: ...................- . . 272 0 0 
ABEL RM ͤ y 102 11 O | J. Littauer ........ ......... "P E 250 0 O0 
Polland end ,. e np o e HR a Fax eras - 126 8 0 Polland and Co 2 2 2 . 321 17 O 
r ———Á— . 109 0 O | Siemens and O00 . 257 0 O 
St. Helens Cable Company ............... «eee 115 10 O | Rt. Helens Cable Oompanggg enn mH 276 0 0 
Western Electric Company Er c 115 O O | Western Electric Oompauy ................ enn 5 0 0 
06 cable. 
Bane 5 Vite ir ad 7 i 0 0 „„ 
ender and Oo. (accepted-n . ⁊ 1 0 ; 
W. T. Glover....... ———— ——— 175 0 0 BUSINESS. NOTES. 
id Mn . "———— Á— E 185 r 8 

ohnson an ijj ee Vau Eee neo Re 4. 1 
J Da Lh dd e 164 10 0 TRACTION. | 
Polland and Cos . E a E EE RSI OVEUS 187 6 0 Sheffield.—The service to Harcourt- road is to be abarted in a a 
1 E 99 0 (T esordi T 3 0 4 few days. 

t. Helens Cable Comf ang TP ham. — 

Western Electric 9 VCC ,.. 168 0 0 iier rama A 

British Insulated Wire RN dn FCC 246 0 0 Bath.—The City Council have agreed to accept me amended 

Callender and Oo. (accepted) „„ eens DAMEN 228 0 0 *mway agreement. 

We T. Gee... raeo LEE N 237 10 0 Liverpoel —The electric car service has now been opened on 

Henley and i!: ghee ctteace nee: 229 5 © | the Breckfield-road route. 

Johnson and Phillipe——ͤͤPil⁰ñ Al . . 24 255 0 0 Crewe — The Town Council T decided to apply for 4 

JööõÄö%ͤo m 8 226 6 O0 | tramways order and to proceed with the scheme. 

Polland snd OO cm 256 8 0 Southall-Norwood,—The District Council are asking the London 

Siemens and Co. ˙ e s 222 0 0 United Tramways, Limited, to retain the double line in their 

St. Helens Cable Company ...... %% vui up iex . 238 0 OT scheme. 

Western Electric Company evocovoo o» v905090909v000999299990565v0€9 230 0 0 City and South London Railway. —'The Company are offering 
15 cable 10,000 new ordinary £10 shares at £5. 10s. in connection with the 

British Insulated Wire Company ............. . . 522 0 0 

Call: nd ac d 295 0 0 Angel extension of this railway. 

W. T. Glover M (accepted) .. ...... ... ° A 10 0 Bradford.—The cars on the electrical tramway laid by the 

Honlesand Oo. 6 coe nno en ee " 805 0 0 Corporation between Thornbury and Stanningley commenced 

Johns in Sud Phillips. "m 312 0 0 to run for passenger traffic on the 16th inst. 

J. Littauer ... . . —.—.—.—.—.—.—...—..— 205 10 o| Giydebaak.—The Commissioners are about to apply, under the 

Polland and Co. ........... . . . 5 5 386 17 0 Private Legislation Procedure (Scotland) Act, for a provisional 

Siemens and Co... q NEM . 295 0 0 | order for the construction of tramways within the burgh. ; 

St. Helens Cable Company ............. eee . àll 0 0 Columbia Motoroar Co. Limited.—This Company has been 

Weste ru Electric Company . . 296 0 0 | registered with a jn of £1,000 in £1 shares, the object being 
2 cable. to manufacture, let on bire, and deal in electric motors, 

British Insulated Wire ra FFC 384 0 o | cycles, etc. 

Callender and Co. (accepted) . 24652 ss.€ 00 O O] West Cumberland Electric Tramway. —Application is intended 

W. I. Glover... oec oer tm nons e -.. 389 11 8 to be made in Parliament in the ensuing session for an Act under 

Henley and Co. q . . =...» 575 15 0 the above name, authorising the laying down of tramways or 

Johnson and Phillipe .. . N e .. 378 0 O | tramroads in West Cumberland. 

J. Litt auer nec eren 9 46 —— — Á — 3575 1 0 Colohester. —The Corporation of Colchester have decided do run 

Polland and Coum—̃̃ . .. —ͤ— —— . 40915 0 electric tramways through various important streets, 20 that the 

Siemens aud Co ene no — MÀ e... 354 0 0 three reilway stations in the town may be within easy reach of 

St. Helens Cable Company . eesosooo 2 WW :.. — 8375 0 0 passengers. The rate will be ld. for three miles, 

Western Electric Company Twin cable 46465 6 . 363 0 0 oe, A statutory meeting of owners and 5 for 

SE ; the pu e of adopting a resolution consenting to the promotion 
e 5 Wire Company . ...... .... ~ = 4 ^ by the "Cor poration in the ensuing session of igen of a Bill 
W T. Gi kun oũ9·te coe cossesos-osse ssovesos TI 6815 0 for obtaining tramway powers was held on Wednesday. 

Henley and Co. (accepted) 3%; ö 8 - 46 10 0 Sunderland. Lieut. Colonel von Donop and Major Trotter 
Johnson and Phillips. jj GG ante 50 Q | made their inspections of the tramways on the 20th and 2lsb inst, 
III 8 N 55 25 10 0 | respectively. The second section of the overhead electric tram- 
e mensus JB 4 o | aye of tho Sunderland Corporation was opened on the 22nd inet, 
Siemens and Co . . . 3 60 0 0|. Cape Electric Tramways Co.—A bonus of 3 per cent. free of 
St. Helens Cable Compauy .. .. . . 66 8 0 income tax payable to all shareholders registered on Nov. 12, and 
Western E:ectric Company ................ e . . . . . .. 62 0 0 | to the holders of coupon No. 7 attached to share warrante to 
High-tension electricity cables. Peabo will be paid after the receipt of transfer returns from South 
"025 cable. rica, 
British Insulated Wire Company . . 144 0 0 Paddington.— The Daily Telegraph says that objection is taken 
Oallender and Co. (accepted) ....... eem». 113 0 O] to the proposed construction of a new underground electric 
W. T. Ger ooso c ea CEU 2.2.2. —. 2.2 2... . 118 15 0 | railway "fron Paddington to Victoria, for the reason that the 
Henley and Co. . ..... ..... . . 113 10 O | railway y might prove & peal danger to the house in . 
Johason and Phillips. /————————— 116 O Q square, Hyde Park. 
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Central Londen Railway. —4A Bill is to be presented to Parlia- 
ment in the coming session to enable this Company to construct a 
double liee from the Bank to a new station to be made ander the 
Liverpool-etreet terminus of the Great Eastern line. An extension 
is also proposed at Shepherd’s Bush. 


North Shields.— Notices have been posted relative to a proposed 
new line of tramways. The promoters intend to apply to Parlia- 
ment nexb session for a Bill to authorise the laying of tramlines 
from North Shielde by way of Willington, Wallsend, Walker, 
Longbenton, to The Grove, Gosforth. 


Electrie Vehicle Ce. ef Great 
pany has been re 


Britain, Limited.—This Com. 
with a capitel of £1,000 in £1 shares, 
the object being to manufacture, sell, leb on hire, or otherwise 
deal with electric motors, cycles, and vehicles of all kinds, and to 
carry on the business of engineers, electricians, etc. 


Ceatbridge.— Notices have been poto along the propose 
route of the intention of the Airdrie and Coatbridge way 
Company to apply to the Board of Trade for a provisional order, 
bo be confirmed in the ensuing session of Parliament, patho: ies 
them to lay down and main tramways in Old Monkland 
Coatbridge. 

Lewesteft. —At a meeting of the Town Council on the 28th insb., 
a resolution will be proposed in favour of the promotion of a Bill 
bo empower the Corporation to construcb tramways in a number 
of streets, and to confirm any t made with the National 
Electric Traction Company, Limited, with reference to the leasing 
of the proposed tramways, eto. 

Chester.—Tbe Town Council have resolved to apply to Parlia- 
ment for an Act empowering them to take over the Chester 
tramway undertakiog, to adapt it for mechanical traction, and to 
extend the system beyond the borough boundaries. The price 
paid by the Council to the tramway company is £18,300, and the 
rolling-stock is taken ab a valuation. 

Victeria te Putney.—A Bill is to be introdueed for the con- 
struction of an underground electric railway between Victoria 
and Pa . The suggested line of route is under King's road, 
on the Middlesex side, beneath the bed of the river to Pu'ney, 
and under Brewhouse lane and High-street, Putney, as far as 
Montserrat-road, where the terminus will be situated. 


Smethwiek.—The Town Council have now concluded an arrange- 
ment with the British Electric Traction Company upon the ques. 
tien of the supply of electricity to the borough for lighting and 
power purposes. Mr. J. G. Aldridge has expreesed a favourable 
opinion upon the agreement, which will probably be brought 
before the Council for their approval at an early date. 


Thames Ditten.—The London United Tramways, Limited, 
propose to apply to Parliament in the ensuing session for power to 
construct additional tramways, some of which will be within the 
Council's district. They propose to follow the usual plan of 
affixing the notices to the lamp-poste in the streets affected. and 
tbe Council have refused to allow the notices to be posted on the 
lamp poete. ; 

Tettenhall. — At the last meeting of the Dietrich Council a lett 
was read from the borough surveyor of Wolverhampton, who sent 
plans for the construction of the new electric 5 showing a 
single line of rails except at the bottom of the rock and a loop 
line ab the top of it It was resolved that no double line be allowed 
in the Board's district, nor loop lines between Henwood-lane and 
Stockwell End. 


—Notice has been given bz the promoters of their 
intention to apply to the next seesion of Parliament for power to 
lay a system cf electric tramways from Hampstead and North 
Finchley, running along Finchiey-road, Regent’s Park road, and 
Ballard’s-lane. There will be no overhead or underground current, 
the idea being to provide & motive power by means of electric 
engines atteched to the cars. 

Chester-le-Street,— The Rural District Council are considering 
an application from the United K ngdom Tramway and Light 
Railway and Electrical Syndicate, Limited, for the consent and 
sup of the Chester - le- Street authority for the promotion of a 
provisional order under the Tramways Act, 1870. for the construc- 
tion of tramways on the overhead electric trolley system from 
Penshaw Bridge through Waehiugton snd New Washington. 


Perth. —At the lasb meeting of the Council attention was called 
to a letter from Mr. Dempster, solicitor, intimating thab the Com- 
missioners’ offer of £20,000 for the purchase of the tramwaye could 
nob be entertained. The minute was disapproved of, and the 
matter remitted back to the Tramway Committee. It was thought 
that if that minute was allowed to stand, and the matter was 
e to arbitration, the minute was bound to affect the arbiter's 

n 

Castleferd and NMermantem.— The Pontefract Town Council 
are in favour of the proposals of the United wie Es Tramway, 
Light Railway, and Electrical Syndicate, Limited, to establish a 
system of electrical trams in and between Normanton, Whitwood, 

tleford, Glaes Houghton, Pontefract, Purstone, and Feather- 
stone, and also to supply electric light aod energy within those 
areas. The agreement is to be submitted to a select committee of 
the Council. 

Across London.—Amongst the applications for parliamentary 
powers, there are two schemes for underground electric railways— 
viz., the King’s-road Railway and the North and South Junction 
Railway. The King’s-road Railway will be three miles long, and 
will be ran from Victoria to Parson’s Green, and the North and 
South Junction Railway will ran from Paddington vid the Marble 
Arch, Hyde Park-corner, Victoria, Vauxhall, Kennington-oval, 


THE ELEOTRIOAL ENGINEER, NOVEMBER 23, 


1900 


to Ken Park, a distance of nearly five miles. It i 


intended to have first and third class carriages on both 


Cleatarf.—The resolution passed by the Council authorising 
y to construct tramlines 


stopping place at Fairview corner, has been 
Council will sanction the proposed wurks by the tramway com- 
pany on their paying the sum of £50 and paving the vicinity of 
Fairview corner, the payment to commence on the running of the 
trams. 

Leeds.—The Post Office authorities are paying £500 a year to 
the Tramways Committee of the Corporation for the right of the 
postmen to travel by the cars. The question of the renewal of the 
contract was considered at the lasd meeting of the committee. It 
had been pointed out by the management that, owing to the 
largely increased service and greater facilities, an additional eum 
should be paid by the Post Office. The postal authorities, 
however, objected to any advance at present, and after discus 
sion ip was decided to renew the contract on the old terma for 
another year. 

Grimsby —Ata meeting of the Lighting Committee last week 
the Chairman said he believed the electric light would be in use in 
the streete of Grimaby at the opening of the néw century, and the 
electric tramcars by Whitsuntide. The districb manager of the 
National Tclephone Company had informed him that he believed 
the effect of trams would be to render the overhead telephone 
wires in Grimsby practically useless, and the company would like 
to lay the principal maios underground. A discussion ensued as 
to the advisability of municipalising the telephone sy 
was decided to bold a meeting in a fortnigh® to fally deal with the 
matter. 


Cleetherpes.— The tramways company have bad many difficulties 
to contend with in their attempts to provide the district with an 
improved and more up to-date service. The latest trouble that 
has come upon them is in relation to water. Id appears that 
immediately underneath a portion of the new rails in Grimsby-roed 
is a water-main. The waterworks company wish the tramways 
company to divert the main. The tramways company suggest 
that the matter be obviated by the waterworks company arranging 
for junctions to the main wherever there is a possibility of there 
being any side streets from Grimsby-road. The question is at 
present under consideration. 

Surbiten. —The Urban District Council have adopted a report 
of the Parliamentary Committee containing the following clauses: 
'' (1) We advise the Council to adhere to their resolution to oppose 
the London United Tramways, Limited, so as to obtain a locus 
stands on clauses ; (2) that the clerk be and is hereby instructed 
to take the neceesary measures to oppoee the Bill for tramways 
now being promoted by the Kingston Corporation, as far as that 
Bill concerns the areas under thie Urban Council; (3) that the 
terms offered by the London United Tramwaye Company be 
accepted, and that the chairman be instructed to give effect to the 
proposed provisional agreement with the company.” 


Wigan.—The Council have decided to promote io the next 
session of Parliament a Bill to enable the Corporation to construct 
tramways alung tbe following routes: (1) Wigan-lane, Wigan; 
Wigan · road and High-street, Standish-with-Langtree. (2) Wood- 
houae lane, b e and Standish Lower Ground, Standish-with- 
Langtree. (8) Millgate, Scholes, and Whalley, Wigan. (4) New 
Market-street, Frog-lane, and Woodbouse-lane, Wigan. (5) 
Caroline street, Chapel-lane, Bradford-street, and Bradford - Place, 
Wigan. Powers are also to be sought to enable the Corporation 
to construct street improvements in connection with the proposed 
tramways, and, in ticular, to widen Whalley, Wigan, and 
Wigan-road, Standish-witb-Langtree. Application is to be made 
for sanction to borrow £18,250 for tramways. 


Middlesbrough.— Major van Donnop, R. E, held an enquiry 
into several matters between the Im aa ae Company 
and the Middlesbrough Corporation on the 21st inst. The principal 
question dealt with was whether the company should be called 
upon to construct the lines and portions of lines which were 
authorised by the provisional order, but which had not yet been 
constructed. Life-guards were also discussed. The Inspector seid 
thab be would send such suggestions as oocurred to him with regard 
do life · guards and stepa to the Corporation and the tramways com- 
pany. Me. Clifton Robinson stated thab he would be pleased to 
discues in a friendly spirit with the Corporation or its represente 
tive any suggestion which the inspector might make, or wbich 
might occur to the isl niri for increasing the comfort for 
passengers and safeguarding the general public. 

Croydon.— Ab the meeting of the Rural District Council on 
Thursday last week Mr. Butterworth, clerk to the Wimbledon 
District Council, attended and explained the plans to the Mitcham 
and Merton members. He said that the London County Council 
proposed to bring their trams as far as Tooting, their system being 
the conduit system. It would be impoesiblo to biing the conduita 
over Tooting Bridge, but Prof. Kennedy, the technical adviser to 
the London County Council, stated that there would be no diff. 
culty in changing from the conduit system to the overhead trolley 
system ab Tooting. The total leagth of single line would be 
about 32 miles, and a rough estimate of the coat was £7,000 a mile, 
but thab eetimate was a very rough one, and did not bind bis 
Council. It was agreed that the portion of line referred to be 
added to the portion in respect of which the Council had applied 
for a provisional order. 
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Standish-with-Langtree (Lancashire). — A report on the 
electric lighting question is being furnished to the Council 
by m Lacey, Clirehugh, and Sillar, Westminster and 

anchester. 


Sale of Plant. — The Markets Committee of the Leeds ra · 
tion invite tenders for the purchase of belt- driven electric lighting 
plant now ab the Kirkgate Market. Particulars in our advertieo- 
ment columns. | 

Hoddesdon.—The Urbe: District Council have decided to apply 
for & provisional order to empower the Council to exercise whbin 
tbeir district all or any of the powers afforded by the Electric 
Lighting Acte. 

Uford.—The sum required by the Urban District Council in 
connection with the electric lig ting works is as follows: to the 
end of the year, £20,000 ; to the end of February nexo year, an 
additional £25,000. 

Cleethorpes.—Mr. C. 8. Vesey Brown has submitted three 
estimates for proposed machinery, cables, and general electrical 
equipment, No. 1 estimate represented £19,129, No. 2 £20,072, 
and No. 3 £17,388. 

Geole.—The electricity works are now in an advanced state, 
bub the committee are waiting for some lengths of piping which 
has to be specially made. The date when the works be opened 
has not yet been fixed. 

Strat ford-on-Avon.—The generating station is to be erected on 
a piece of land belonging bo the Corporation situate in Rother- 
street, and the maine are first to be laid in Greenhill-street, Wood- 
street, and High street. 

Newbury .— Arrangements are in progress for making an appli- 
cation to the Board of Trade for nire to esteblish electric Rant 
works in this town. The matter is being promoted by a London 
electric light company. 

West Ham —The Guardiaus have received sanction to a farther 
expenditure of £1,875 on electric lighting of the West Ham Union 
and Schools, bringing the total expenditure up to £6,500. The 
work is to he proceeded with at once. | 

Crieft.—The Town Council have now resolved to apply to the 
Board of Trade for a provisional order to have the town lighted 
hy electricity, and it is proposed, on obtaining the order, to lease. 
the lighting to a company to carry out. 

London County Council — The Couneil intend to ask the North 
Metropolitan Tramways Company whether they are willing to 


Darlington.—The settlement of the dispute between the 
Imperial Tramwaye Company and the Darlington Co tion 
does not seem to come very much nearer. The Corpo n, says 
the Leeds Mercury, lh le e to the terms of the provisional 
order, and seek to obtain, in accordance with a resolution passed 
ab lasd Council meeting, a hearing by the Light Railway Com. 
missioners. This, it is understood, they have a difficulty in doing, 
as there is a strong aversion to the tramways company being 
allowed to take their own course and deviate so largely from theic 
original L proposals. The idea which has been repeatedly men- 
tioned the Corporation buying the existing tramways and 
carrying oat a new Ae ure of electric tramwsys on their own 
account begins to more favour, and the General Purpoees 
Committee are, it is understood, making enquiries with a possible 
view to euch a step being taken. | l 

Tyneside.—Now that the electrical supply companies have 
got the necessary parliamentary powers do operate on both banks 
of the Tyne, id is likely, says the Newcastle Dad Chronicle, that 
there will be electric tram services from Newcastle and Gateshead, 
respectively, to the coast. On the south side Jarrow will be con- 
nected with Soath Shields, and from the mid-Tyne borough it is 
intended eventually to extend the ways to Gateshead. Now there 
is the probability of a local company running a service on the 
Northumberland bank of the river. This is au enterprise con- 
templated by Tyneside capitalists who, in the next session of Parlia- 
ment, will seek powers to enable them to construot lines bstween 
Newcastle and North Shields, If the neceseary sanction is obtained 
they will purchase the electric energy from the company which is 
ab present constructing electrical works, and therefore the tram 
scheme will be a separate undertaking. A communication to this 
€ffecb was laid before the Willington Quay Urban District Council 
the other evening, and they, together with the other authorities, 
will most likely discuss the proposal with the company at an early 
date. Ib may be said that there isa traio service on the 

orth side, and that the trams are scarcely required ; but if cheap 
ares are adopted, there is no koowing what development may 
take place. Wallsend will soon be large enough to have a tram 
service of ite own, and the surrounding places are growing rapidly. 


LIGHTING AND GENERAL, ! 
Hampstead.—The electric lighting of Fleet-road is being 


considered. 
Cheltenham. The electrical engineer has prepared an exhausti surrender their lease before its ex (1910), 80 as to enable the 
report on free wiring. ki k | dd Council to adopt electric traction on these lines. 
.—It appears that the terms of the provisional order of 


Finchley.— We understand that electricity for ligh ur poses 
will be available shortly. 5 ene eat 

Colchester.—The Council on Wednesday decided to apply for a 
provisional tramway order. | E . 

Bedford.—The Urban Sanitary Authority have agreed upon 


several extensions of cables. i 
Huntingdon.—The qnestion of public ligh eleotricit 
has been shelved for tbe present. N á 

Birstall —Tho District Council have decided upon their electric 
lighting route for the compulsory area. 

 Olydebank.—Application is to he made by the Commissioners 
to the Board of Trade for a provisional order for electrio lighting. 

Maidstene,— The Council are urging the Local Government 
trea about the answer to the enquiry with regard to the electric 
ight. 

Barasloy.—The Town Council propose to apply for sanction to 
the borrowing of £20,000 for the purpose of extension of the 
electric light plant. | 

Aron Electricity Meter Co. — The transfer books of the 
ordinary and preference shares will be closed from the 28th inst. 
to the 15th prox., inclusive. 

A‘ broath —Offers by Mesers. Edmundson and by Messrs, 
Crompton and Co. have been remitted to the Electric Lighting 
Committee for reconsideration. | 

York. —The Council has decided to purchase the tramways, the 
formal resolution for which step is to be moved at 4 special 
meeting to be held on Dec. 17. 

Worksop.—The Urban District Council have obtained a loan of 
£5,000 1757 of £30,000 proposed to be raised for the pur pot es of 


Rowley ap 
the Midland Electric Corporation are not regarded as satisfactory 
, by the Council, who propose, if they cannot obtain satisfactory 
terms, to apply for a provisional order for themselves. 

Perfect Light Ce., Limited. —This Company has been registered 
with a capital of £25,000 in £1 shares, the object being. to adopt 
an agreement with the Scott, Saell, Phillips Syndicate, Limited, 
and M. Lachman, and to carry on the business of electricians, etc. 


West Ham.—The Local Government Board are prepared to 
sanotion a further expenditure of £1,875 on electric lighting of the 
West Ham Union and Schools, bringiog the total expenditure u 
to £6,500, Tbe Guardians have resolved to proceed with the wor 
ab once. 

Cheadle and Gatley. — The Urban District Council are 
circularising the ratepayers u the question of supplying 
electric light and power. Particulars are to be settled by the 

airman and the clerk, subject to the price named being 6d. 
per unit. 

East Africa. —It is reported thab an eminent Swiss engineer, 
who is acting for a French syndicate, has started for Abyssinia 
in order to superintend the construction of a railway bebween 
Jibutil and Harrar, and to establish telegraph linee ughout 
Abyssinia. 

Roundhay.— Application is being made to the Board of Trade 
for . order empowering the Roundhay and District 
Electric Lighting Company, Limited, to produce and supply 
electricity for all public and private purposes within the to p 
of Roundhay. 

Wallsend. —Ab a special meeting of the Urban District Council 
on the 20th inst. ib was agreed thao a special conference be held 
between the Council and the promoters of the proposed electrio 
tram scheme from Newcastle to Tynemouth, vid Wallsend and 
Willington Quay. 

General Electric Company of Ireland, Limited.—This Com. 
pany has been registered, with a capital of £2 000 in EI shares, 
to construct, purchase, lease, or otherwise acquire tramways in 
the counties of Dublin and Wicklow, and to equip and work the 
eame by electricity. 

Dover.—The Dover Electricity Supply Company are fibting-up 
a emoke-prevention apparatus at their works. In addition to the 
other large schemes for which application is being made to 
Parliament, a Bill is to be introdu for power bo buy up both 
gas and electricity undertekings. 

Woolwich Wo are informed that, owing to the rapid extensions 
since the Woolwich Lighting py eed has been taken over by 
Mesers. Edmundsons, a second 250 kw. turbo dynamo, complete 
with surface condenser, air and circulutiag pumps, has 
ordered from Messrs, C. A. Parsons and Co. 

Roadway Autocar Ce, Limited.—This Company has been 
registered with a capital of £40,000 in £10 shares, the object being 


electric lighting) at 34 per cent. 

Paigaton.—The Electric Light Committee have discussed with 
Mr. Singer the preliminary arrangements for the installation of 
the light. The town is to be canvassed. 

Trowbridge.—The Urban District Council will apply for a 
provisional order authorising them to supply electricity for all 
public and private purposes in their district. 

London Gazette.—The estate of F. Metcalfe, 6, Tenter-lane, 
Swinegate, Leeds, has been released from trueteeship, also that of 
W. H. F. Bowman, 8, Foster-street, Gainsborough. 

Celne.— Mr. H. P. Boulnois has held an enquiry into the 
appiication of the Corporation to borrow £39,000 for the purpose 
of proceeding with the projected electric lighting undertaking. 

Edmonton. —The Urban District Council have rescinded a reso- 
lution passed by the Council in favour of applying to the Board of 
Trade for a provisional order to supply electricity in the borough. 

Farsloy.—The District Council are making enquiries from other 
urban councils as to what steps they intend to take with respect 
to any proposal to supply electric power, eto,, to their respective 
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to carry on the business of motor, motorcar, and vehicle mavu- 
facturers, owners and workers of patente relating to motorcars and 
vehicles propelled by mechanical appliances, ete. 

British and Fereign Electrical Vehicle Co , Limited.—This 
Company has been registered with a capital of £150,000 in £1 
shares, the C ue being to adopt agreements with Messers. S. A. 
Cobbett, E. W. Hart, and C. E. for the acquisition of the 
business of the Lecoll Electric Battery Company, Limited, etc. 


Biretail —The compulsory area for the electric lighting has 
been fixed as from the gates of the gasworks, sb Smithies-lane, 
along Low-lane, around by the National Schools, and back by 
Bradford-road. The latter portion has been included in view of 
the possibility of electricity being wanted for traction purposes. 

Bromsgreve.—The company which recently obtained an order 
for the constraction of the light railway in Bromegrove and 
district are this month applying for an electric lighting pro- 
visional order this seesion, Mr. W. H. Scott, of Bromsgrove, being 
the eolicitor, and Meesrs. Pritchard, Green, and Co. the engineers. 

City of London. —At the ment of the Common Council last 
855 id was proposed that the Corporation should create: and 
endow a commercial college. and also that ib should defray the 
cost of lighting the church of St. Lawrence Jewry with electricity. 
These preliminary disoussions are always taken with closed doors. 


Berwick —Ab the last meeting of the Sanitary Authority the 
Clerk stated that, in answer to a letter to Edmundsons, Limited, 
regarding the lighting of Berwick by electricity, for which they 
had obtained the necessary legal powere, he had obtained a reply, 
etating that the company intended to undertake the work-early 
nex year. - C 

Penybont.—The Council have consented to an spplication of 
the Post Office authorities to erect telephone poles from Bridgend 
to Aberkenfig and Aberkenfig to Brynmenyn, and also to the 
National Telephone Company to erect posts in another pert of 
the district, subject to an agreement, tbe charge being 1s. per post 
per annum. i 

Cardift —A mecting of all ‘classes of local pey workmen 
was held on Thursday last week for the purpose of forming. a local 
branch in connection with the Electrical Trades Union. It was 
afterwards resolved that a branch of the Electrical Trades Union 
be formed in Cardiff, and rules for the guidance of the branch 
were adopted. Sar l 

Stock , — The Stock Exchange Committee have 
ordered to be quoted in dhe official list the Hove Electric Lighting 
Company, Limited, 11,000 shares of £5 each, fully paid, Nos. 1 to 
11 000. The committee have been asked to allow the City of 
London Electric Lighting Company, Limited, provisional certif- 
cabes for £200,000 44 per cent. second debenture stock to be quobed 
in the official list. 


Stirling.—Mr. Hanson has prepared a repord on the electric 
lighting of the Craigs district. He estimates the cost of the 
lighting of thie district as followé: src lamp pillars, £116; 
brackete and wall boxes, £17; cable, £80; arc lamps, switches, 
fuses etc., £120; service boxes, £14; trench work, £40; laying 
and jointing, £23—total, £410. Mr. Hanson is aleo preparing a 
report on the extension of the electric light ia other parts of the 
town. ; ] 

ater.—AÀb the last Council meeting a lively diecuseion 
ensued with regard to the terms of reference for the appointment 
of the Lighting Committee, which included the doing of all acta 
and thiogs tbab were necessary under the Bridgwater electric 
lighting provisional order. Several divisions were taken at which 
the voting was each time level, and the Mayor being a sharehol er 
in the gas company was nod able to give a casting vote. Finally, 
tho Lighting Committee was re-elected. 

Grimsby.—Abd a meeting of the Public Lighting Committee last 
week the question of tbe municipalisation of the telephone was 
considered, the chsirman referring to an interview he had had 
with the district) manager. It was stated that the eloctrical 
service for the tramways would affect the telephone, and a desire 
was expressed to lay the wires underground. discussion ensued, 
from which id appeared that the municipalisation of the tele. 

honee, if pro » would meet with a good deal of support. 
he matcer will be fully discussed at a future meeting. 

Plucky Resoue.—A steam pipe in connection with one of the 
boilers ab the works of the Metropolitan Electric Supply Company 
burst on Saturday afternoon. An employé who was standing near 
Hos was terribly scalded by the eecaping steam, which quickly 
filled the placé Notwithstanding the danger, three of the other 
workmen dashed into the boiler-house, and, groping around, found 
their comrade lying prostrate and unconscious on the ground. 
They took him out, and he was conveyed to the hospital, where 
he now lies in a critical condition.— Morning Post. 

Appointments Vacant.—The Guardians of the Bethnal Green 
Infirmary require the services of an assistant engineer.—The 
Electricity Committee of the Worcester City Council invite 
applications for a superintendent of maine. Details of these 
vacancies appear in our advertieement columns.—A practical 
electrician is required to take charge of electrical plant of large 
building, steam d a and dynamo. Particulars may be obtained 
from Mr. F. W. Purcell. Alexandra Theatre N —An assistant 
engineer, a mechanic, a switchboardman, a stoker, and a boy are 
required for the electricity works in Grimsby. 

Inquest.—Cn the 21st inst. an inquest was held on the body of 
R. Edwards, an electrical jointer in the employment of the 
Cheltenham Corporation. The death of the deceased occurred in 
a eub station, and evidence was brought to show that he acci. 
dentally made contact with the 2,000-volt circuit of a transformer. 


The med ical evidence was that desth was due to paralysisof the beart, 
the result of a shock such as might be occasioned by electric current. 
The jury returned a verdict in accordance with the medical 
evidence. They added a recommendation to the effect that the 
electrical engineer and the Corporation. would consider whether 
some better and more efficient steps might be taken to protect 
machinery of this kind, ec as to prevent a similar accident in the 
future. 

The Electre-Harmonic Concert. —Those members and their 
friends who attended the Ladies’ Night Concert of the Electro- 
Harmonic Society, held in St. James's Hall Restaurant on Friday 
evening last, when Maj er R E. Crompton presided, were weil 
rewarded for their trouble. An excellent and varied programme 
was provided, Mr. Alfred E Izard's renderings on the piano being 
apona y appreciated by musical enthueiasts. The efforts of the 

estminster Glee Singers were as usual also accorded 
applause, and Mr. George Nelson's glassophone solos, not to 
mention the amusiag sketches rendered by that popular humorist 
Mr. R. A. Roberts, afforded a pleasing variety to the more 
serious items, instilling a freshness into the programme, which was 
well sustained to the nd. 


Newport.—The verdict of the coroner’s inquest held on the 
hit of Mr. T. W. Griffiths, who was killed by an electric ehock 
jn the Newport electricity works on Saturday last, was accidental 
death. . The evidence was to the effect that the deceased was 
working behind the switchboard, and that he had neglected to 
use the indiarubber gloves which hè was required to wear by the 
regulations of the station when working on high-voltage cables. 
At the time he received the fatal shock he was crouched behind 
the switchboard, and the marke on the body showed that contact 
was made with live metal on the ewitchboard by one knee of the 
deceased. A post-mortem showed that the deceased's heart and 
liver were badly diseased, eo that a slight shock would haye been 
sufficient to cause death. The verdict of the jury exonerated the 
mansgement of the station from all blame. 


Leeds.—The Leeds Highways Committee on the 2lsb insb. 
granted the application of the Corporation Electric Lighting Com- 
mittee to open out 14 streets ab Beeston, Hunslet, and New Leeds 
for extensions, and also acceded to the request of the same com- 
mittee for permission to construct transformer chambers in 
Roundhay.road and Vicar-lane. As preliminary steps towards 
equipping the Burley and Cardigan-road tramway route with 
electric traction, arrangements were made for breaking up the 

round and laying down feeder wires from the Calls to Headingley 

y way of Swinegate, City-equare, Quebec-street, St. Paul’s- 
street, Park.lane, Burley- road, and Cardigan-road. Victoria-road 
will be similarly treated. The work of erecting poles for carrying 
the overhead electric wires between North street and Meanwood. 
road and Woodhouse-street has been commenced. 


The Electrical Co., Limited.—Some few months ago we gave a 
description of the new showrooms which have recently been 
by the Electrical Company in Shaftesbury avenue. We have now 
received three of the new price - lista issued by the Company. The 
fires of these deals with single, double, and treble pole knife 
switches, of which the Company has a large variety. The dimen- 
sions and prices of the switches are given, and also diagrams and 
illustrations of the same. The other price lists deal with lightning 
arresters and other safety devices, and with direct-current elec- 
tricity meters. Of these latter, special disgrams of connections 
are shown and information given as to the testing, ete. The lists 
are evidently printed for thumb indexing, as the number of the 
list and the name of the subject with which it deals is placed so 
that such an index can be made when the complete number of lists 
is obtained. 

Wincheeter.—The Sanitary Committee, with the Mayor (Mr. 
J. Marke), the sarveyor (Mr. Anderson), the town clerk (Mr. W. 
Bailey), and a representative of the firm of engineers, Messrs. 
Lankaster and Sons, of Southampton, to whom the work was 
entrusted, recently meb at the Corporation pumping station to see 
the turning on of the electric lighting which has been installed in 
the building, in the yards, and on the feeding platform of the 
furnaces. The control of the switches is so arranged that one 
lamp can be lit in any part, so that there will be no waste. The 
power is obtained from the waste heat of the destructores, and by 
this means tbe new illuminant will cost not more than £10 
annum in excess of the cost of the former lighting apparatus (oil). 
The members of tbe party expressed themselves as perfectly 
satiefled with the work. We are informed that the whole scheme 
has been carried out at the cost of £275. 


Proposed New Bilis.— Notices have also appeared, besides those 
noticed eleewhere, in regard to applications by Brompton and 
Piccadilly circus (Brompton and Piccadilly-circus Railway Com. 
pany). Metropolitan District Railway (electrical equipment), 
Piccadilly and City (company), Bexley (U. D. C.), Kiog's-road 
(company). City and South London (company), Victoria and 
City and Southern District (company), Weet and South London 
(company), City and North Suburban (company) Chering 
Cross and Hammeremith and District (company), South York- 
shire Electric Supply (South Yorkshire Electric Power Com- 
pany). Notice has also been published of the intention of 
the British Westinghouse Electric and Manufacturing Con- 
pany, Limited, to bring in a Bill next session to enable 
them to undertake the electrification of the Metropolitan and 
Metropolitan District) Railways, and to suspend the running 
powers of the London and North-Western, the Great Northern, 
the Midland, the South-Eastern, and London, Chatham, ani 
Dover, Pane tne process of conversion from steam to electricity is 
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William Douglas, Limited. —This Company has been registered 
ab Edinburgh with a capital of £1,000 in El shares, the object 
eat to acquire the business carried on under the name of 
William Douglas, 11, Picardy-place, Edinburgh ; to carry on the 
business of telephone and electrical engineers in all its branches 
and departments. | 

Institution of Engineers and Shipbuilders in Scotland — 
Vol. xliv., Paro 1, of the Transactions, iesued November, 1900, 
contains the 3 address by Mr. Robert Caird, LL D., 


F.R.S.E., an paperi on A New Gas Producer” by Mr. John A. 
Purves, D. Sc., F. R. S. E., and on Marine Engine Shafting " by 
Mr. J. D. M'Arthur. 


Teddington.—Mr.  Edgcome, electrical engineer for the 
Kingston Corporation, has been asked to furnish the District 
Council with a scheme and report for the purposes of the applica- 
tion by the Council for an electric light provisional order. Mr. 
Edgcome has obtained permission of hie Corporation to prepare 
dhe scheme and report. 

Croydon.—At the last meeting of the Rural District Council 
the Clerk read a letter from the clerk to the Wimbledon Urban 
District Council asking for an interview with the Council in respect 
of the scheme for laying tramways from Wimbledon to Tooting 
Permission was given, and plans and estimates wers laid before 
the Finance Committee. 

Southend.—Ab the last meeting of the Town Cuuucil the 
borough engineer’s report on the proposed lighting of the town 
by electricity was agreed to. He estimated that the cosb of the 
installation would be £36,030, and that there would be a profit for 
the first year of £698. 15s , the income being pub ab £6 740, and 
the expenditure at £6,047. 5s. 


Lewestoft.—At a meeting of the Town Council on the 28th 
insb, a resolution will be proposed in favour of the promotion of a 
Bill to make further provision in regard to the electric light 
undertaking of the Corporation, and, amongst other things, to 
5 them to supply electricity in bulk beyond the borough, 
and to supply electrical fittings. 


Long Eaton.—After hearing Mr. Crowbher's report on the 
Mond producer-gas plant and yas-engines last Monday, the 
Council instruc him to prepare detailed plans, specifications, 
quantities, and estimates for the Long Eaton electric supply, with 
a view to applying to the Local Government Board for permission 
to borrow the sum that may be required. 


London Electric Warehouse Co.—This Company has been 
registered with a capital of £1,000 in £10 shares, the object being 
to carry on the business of electrical engineers, electricians, 
suppliers of electricity, manufacturers of and dealers in electrical 
machinery, plant, and apparatus, producers of light, sound, and 
power by electricity and otherwise, dealers in iron, indiarubber, etc. 


Grangemoutb.—The Burgh Commissioners have been advised 
not to allow any company to obtain electric lighting powers 
within the burgh, and have informed the North British Electricity 
Supply Company that they would not consent to their obtaining 
a provisional order, and that in the event of their proceeding with 
an application to obtain an order the Commissioners would oppose 
same. 

Skipton.—Ab a recent special meeting of the Urban District 
Council a communication was read from the Yorkshire Electricity 
Supply Syndicate, Limited, who wished to include Skipton in 
their application to Parliament for a Bill empowering them to 
supply certain Yorkshire towns with electricity. It was resolved 
to reply that the Council had themselves decided to apply for a 
provisional order. 

Walton.— In reply to the Urbao District Council's notice of 
intention to oppose their application for a provisional order, 
Messrs. Edmundson's Electricity Corporation, Limited, have 
informed the Council thab under the circumstances they would 
nod proceed with the order this year, as they were not disposed to 
undertake the electric lighting of Walton unless they had the 
support of the Council. | i 


Barnsley.—The Council commenced supplying the electric 
current on Feb. 17 last, and had 48 consumers see to an 
oubpub of 380 8 c.p. lamps; on Nov. 20 they had 177 consumers, 
equivalent to an oabtpud of 1,200 8.c. p. lampe, so that they have 
increased in that short period of about nine months, in every way, 
about threefold. The borrowing powers being exhausted, sanotion 
for a new loan fer extensions is to be applied for. 

Victorian Coal.— Ab the Imperial Institute on Monday, Mr. 
James Stirling, Government geologist, and mioing representative 
of Victoria, mentioned that in the Latrobe Valley, in Gippsland, 
alone, he estimated that there could not be less than 31,144,400,000 
, bons of light-coloured coal, which various analyses had proved to 
be superior to the average ''German brown." Coal extended 
ore hg area of 7,000 equare miles, and seams 267fo. thick had been 
ound. 

Dalkeith.— The Commissioners have under consideration the 
question of the introduction of electricity into the town in con- 
nection with an offer made them by Messrs. Crompton and Co., 
Limited. By their proposals the town would be supplied with 
electric light for the streets ab a charge of 3d. per Board of Trade 
unit. The present charge for gas is 4s. 5d. per 1,000 cubic feet, 
Tu a reduction of 5d. on the total quantity used for the public 

ampe. . 

Carnarvon.—The Town Council have passed a resolution autho- 
rising Mr. E. W. J. Peterson, at his own expense in all cases, to 
apply to the Board of Trade or other proper authority for sole 
power to construct electric works, and to supply electricity for 


lighting and other purposes within the limite of the borough of 
Carnarvon, subject to the order prayed for being submitted to the 
Council for approval as to details from time to time as occasion 
may require. i 
Yarmouth.—At the lasb meeting of the Town Council the 
following resolubion was pro : That the time has arrived 
when electricity should be substituted for gas in the streets and 


'roads where electric mains have been laid, and that the committee 


should consider the advisability of extending the mains to such 
streets and roads as are nob now provided with them." 'Phe Mayor 
ruled that the resolution was of such a character as required 


.| notice to be given of it. 


Obituary.— We regreb to have to announce the death of Prof. 
George Frederick Armstrong, M.A., F.R.S.E., who died at his 
residence ab Grasmere, Westmoreland, on Friday last, in his 
fifty-ninth year. The deceased has held the chair of engineering 
in Edinburgh University from 1885 but was unable to be present 
ad the opening of the current session owing to illness, He was 
for a long period on the engineering staff of the Great Northern 
Railway, and was professionally associated with railway under. 
takings in the Isle of Man. 

Selsey.—On Thureday last week the installation of electric light 
was inaugurated at the new Marine Hotel. It is generated on the 
premises by a 54-h-p. Otto gas- engine, driving a 44-kw. dynamo, 
which in turn feeds 57 E.P.S. cells of the L type, suppiyin an 
inetallation of 110 lamps, the same power being util a for 
supplying the tanks with water for domestic purposes. Messrs. 
Bowerman Bros., of Southsea, have carried oub the works, incor- 
porating all the latest improvements in electrical science. The 
Installation is voted a great euccees. 

Mexborough.—The Urban District Council is about to take 
advantage of an electric lighting provisional order which was 
secured about 18 months ago. An engineer has been appointed, 
and the Electric Lighting Committee have worked oub the details 
of a scheme for supplying the town with electricity. The generat- 


' ing station is to be erected on land adjoining Station-lane, where 


a refuse destructor is also to be piece? The Council has applied 
for sanction to borrow £13,400 for the purpose, and £4,600 for a 
refuse destructor, and an enquiry has just been held. 

Switchboard Instruments. —We have received from the British 
Thomeon-Houston Company, Limited, a Copy of their pamphlet 
No. 79, which was published on Nov. 7. This pamphlet deals 
with the Thomson astatic instruments for continuous current 
switchboards, and information is given concerning their action, 
and the accuracy with which they are calibrated. Specimens of 
the dials of the instruments are shown full and balf size, and ib 
can be seen thab they are easily readable from a convenient 
5 A number of illustrations of the instruments are also 
shown. 

Bangor. — The Council have decided to provide an additional 
engine and dynamo, equal to the supply of 200 kw., owing to 
the extraordinary demand for the light. It is estimated that 
6,000 lights would be required, this being 2,000 in excess of the 
number the plant is now capable of dealing with. The total 
amount paid up to date is £15,800, but certain amounts have to 
be deducted, including about £400 received for land near the refusa 
destructor. The plant was originally intended to supply 4,000 
lights, and 50 consumers were guaranteed, The committee, how- 
ever, started with nearly 80 consumers. 

Blairgowrie.—We understand that the Commissioners are con- 
sidering an offer from Messrs. Crompton and Co,, Limited, by 
which the company undertakes to pay the Commissioners a sam 
of £25 annually and one half of profite after 7, per cent. had been 
distributed to the shareholders; also to pay all costs of pro- 
visional order, and give ophion to take over the undertaking ab the 
expiry of 21 years or at the end of every seven years thereafter ab 
& valuation. The company would utilise the present lamps for 
public lighting free of expense to the Commissioners, and ib was 
estimated that the annual charge for public lighting would be 
reduced about £60 or £70. . 

Tottenham.—4A special meeting of the Urban District Council 
has been held for the purpose of considering a recommendation 
from the joint committee for the promotion of the joint Bill on the 
subject of electrical power supply, and if approved to reecind or 
vary the following resolution pare by the Council on Sept. 18, 
1900—viz., ‘‘ That this Council do apply to the Board of Trade for 
a provisional order under the Electric Lighting Acts to supply 
electricity within the urban district of Tottenham.” Ib was 
decided that the solicitors to the Council be au*horised to discon- 
tinue the proceeding relating to the application for a provisional 
order if they deemed it expedient. 

Ham.—The Drainage and Highway Committee 1 ab the 
last meeting of the Distriob Council thab they had had an inter- 
view with a representative of the Richmond (Surrey) Electric 
Supply Company, who intended to apply to the Board of Trade 
for & provieional order enabling them to supply electricity in 
various parishes in the Thames Valley, including Ham. The 
charge for supplying the current would be 6d. per unit. Ib was 
stated thab Hampton Wick Council has consented to the applica- 
tion. The committee recommended that the Council consent to 
the application. The Council decided to consent to the applica- 
tion on the understanding that the maximum charge should be 
6d. per unit. 

fhields.—A syndicate which has recently been formed with a 
capital of £130, propose to apply for parliamentary powers to 
erect an aerial bridge acroes the T between the foot of 
Howard street, North Shields, and Mile End road, South Shields. 
The engineers are Mr. G. H. Godsby, of Westminéter, and M. 
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Arnodin, who has constructed several bridges of a similar type. 
The proposed bridge is to be 200ft. high, with a clear span of 
640ft. Ib will be erected on the principle of a platform euspended 
by cables, and will provide accommodation for the transit of 
horses, carriages, tramcars, and 200 passengers. The bridge will 
be worked by electricity supplied by the Corporations of Tyne- 
mouth and South Shields. 


Dollar.— Ab the last monthly meeting of the Burgh Commis- 
sioners the Clerk submitted agreement with the electric light 
company. He said that the alterations which he had suggested 
had not been given effect to, but he thought the alterations should 
still be insisted on. One, for instance, was the protecting of the 
Commissioners against claims from the gas company. His own 
p was that they could have no claim, but he thought they 
should as well be protected against any possibility of a claim. 
Avother thing he suggesbed was that a plan of any works which 
the corapany proposed to erect in the burgh should be eubmitted 
bo the Commissioners. It was agreed not to sign the agreement 
until the alterations proposed by the clerk bad been given effecb to. 


Preposed New Bilie.—The following notices of intention to 
apply for Bille have appeared in the London Gazette : Electric 
Lighting : Northwood and Raislip (Northwood Electric Light and 
Power Com ny, Limited), Wellington, Salop (U.D.C.), Ilkley 

e 7 
( 


(A. H. Gibbi Beverley (Corporation), Neath (Corporation). 
Notting Hill (Notting Hill Electric Lighting Company), North- 
fleet (U.D.C.), Aberavon (Corporation), London, alteration and 
readjustment of the areas of supply (R. H. Wyatt, Westminster, 
S. W.), Lyudburst . Electric Lighting and Traction 
Company, Limited) Brighton (Corporation), Rhondda (U D (.). 
East Middleeox (Joint Board of the U.D.C.’s of Edmonton, 
Enfield, Southgate, Tottenham, and Wood Green), Ebbw Vale 
(U.D.C.), Cheebam (U.D.C.). Bournemouth (Corporation). Royton 
(U.D.C.), Ross (J. Parker), Faversham (Corporation), Abertillery 
(U. D. C.), Burgese Hill (U D. C.). Handsworth (U D C.). Padding- 
ton B. C. (Metropolitan Electric Supply Company), Teddington 
U. D. G.), Widnes (Corporation) Electric Tramways and Railways: 

vonport (Corporation), Wrexham (National Electric Traction 
„ Brighton (Corporation) Gloesop (Urban Electric 
Suppl mpany, Limited), Bournemouth (Corporation), Burton- 
upon-Trenb 8 rporation), der (Corporation), Hande worth 
(U. D.C.), Hyde (Corporation), Chester (Corporation), Sheffield 
Corporation). 

Manchester. — The Electricity Committee are at present 
experiencing d difficulties from the obligation they are under 
to supply motive power for tramway purposes by specified dates. 
They hope to be able to supply the current neceesary for running 
the cars on main roads—Cheetham Hill-road, Bury New- 
road, and Rochdale.road—on Jan. 1 next. The contractors will 
work night and day if necessary. Two new engines have been 
constructed by Messrs. Ferranti, and are in course of erection ab 
the Dickinson-streeb station ab the present time. One of these is 
practically completed, and has been Fanning o6 trial. Directly 
the two additional generators, each of 1,000 h. p., are io full use 
the committee will be able to quickly prooecd with the building 
and equipment of the station in Bloom.street. Thab work is far 
bebind, and the committee bave no place wherein to put the 
machinery, which has been ready for months. A sub-committee 
has been appointed with instructions to devote themselves wholl 
to the work of getting the new station ready, while another 
looking after the new station to be built in Stewarb.street, The 
ground was secured three years ago, bud none of ib has yet been 
turned up Ibis feared, with reference to the agreements made 
with neighbouring authorities, that the committee will nob be able 
to carry them out witbin the periods agreed upon. Great changes 
in the staff will shortly be made, Thechief engineer is going next 
March, and the second engineer has already left, having been 
appointed chief engineer at Bolton. The superintendent of mains 
has reeigned, and will leave ab the end of the year, 

Fulham.—At Wednerday's meeting of the Borough Council the 
Lighting. etc., Committee presented the following report: ' We 
have received a letter from the London County Council, stating 
that the Parliamentary Committee of the Council have had under 
consideration the proposal that the Council should promote legis- 
lation for empoweriog metropolitan local authorities to borrow 
money to enable them to wire consumers’ premises for electric 
lighting purposes, but regret that they are unable to see their way 
to recommend the Council to promote legislation in the nexo 
seesion of Parliament in the direction indicated. We are informed 
that in some provincial towns the authorities have undertaken tho 
free wiring of premises, and we have instructed tbe clerk to write 
to various councils who have adopted schemes of free wiring. 
asking them ander what powers they have acted and for full 
details of their schemes.” The consulting engineer submitted the 
following report: Since the last meeting of the Electric 
Lighting Committee of the late Fulham Vestry work has been pro- 
gressing somewhat slowly, both at the station in Townmead.road 
and in the streets. The Horefall Company have still to complete 
the mechanical stokers and the weighman's house, and connect up 
the water service to their water-cooled dampers. They have also 
to construct their clinker tramway. The cells bave had fires in 
them for some time past. The General Electric Company have 
now completed two of the main steam alternators ready for 
steaming, and will have the third ready this week in all 
probability. The three exciter sets have ready for some 
time. The company is, however, very backward with their pipe 
work and switchboard connections in the station, and also with 
the cable work in the streets., These matters will delay the 
startin “up of the station. I am again bringing pressure to bear 
upon them. 
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COMPANIES’ MEETINGS AND REPORTS. 


ARON ELECTRICITY METER. 


9 e Sir James Pender, Barb. (chairman); G. B. Byte, 


M.LE.E ; R. ; M. I C. E., M I. E E., ete ; l. 
Hirst, MI E. E; Roger W. Wallace, Q.C. Managing director 


Report of the directors (with abstract of accounte) to be sub- 
mitted to the third ordinary general meeting of the shareholder 
to be held ab Winchester House, Old Broad-street, E. C., a 
Dec. 13 at 3 p. m. 

The directors are highly gratified with the result of this yeari 
working, which marks a considerable further improvemer: 
on the previous satisfactory . The balance to credi 
of profit and loss for the year ending Sept. 30, 1900, &mouni 
to £23,915. Os. 10d. To this is added the amount of £2,5%, 
13s. lld. carried forward, making a total of £26 437. 14s. 93. 
The directors propoee to deal with the above available sua 
of £96 437. 14s. 9d. as follows, which is in accordance with 
Clauee 5 of the memorandum of association of the Company: 
£7,493. 153. 2d. for dividend of 6 per cent. annum on tbe 
preference shares, of which an interim dividend of £3. 746. 17e. 7d. 
was paid on April 1 last; £980. 66. 5d. bonus to ce share. 
bolders of which it is proposed to carry £355 163. 10d. to the 
credit of preference shareholders for next year, and to declare an 
additional 4 per cent. per annum for the present year, thus makirg 
a total dividend of 64 per cent. on preference shares; £15,000 for 
dividend of 12 per cent. on ordinary shares; leaving an amount 
of £2,963. 13s. 2d. to be carried forward to next year. The 


M. „ and Hugo Hirst, M. L E. E.) retire from 
by rotation this year, but eligible offer themselves fa 
re-election. Messrs. Price, Waterhouse, and Co. have acted 


hitherto as auditors, and offer themselves for re-election. 


Dr. Prorit AND Loss ACCOUNT. £ s.d 
Directors’ fees sce e e e EU 
Managing directors’ salary and bonus ................ 3693 18 6 
Managers’ bonus .. .......... ——————ÁÀ € — 490 0 0 
Secretarial, office, and geoeral charges in London... 892 3 9 
Legal charges, and audit fee and expenses. 317 9 1 
Travelling expenses €0996602500009*9009502090000090500 * 90906060959 ae Ea] 40 16 l 
Maintenance of patents... . e . 661 811 
Preliminary expenses, amount written off ............ 113 8 0 
Balance, net profit carried to balance-sheet............ 23,915 0 10 

£31,344 5 2 

Cr. £ ad. 
Gross profit on trading ***0090000090090090900090009 IRR RER Ee e e 30,976 1 2 
Interest and exchange . . sos sos 327 Il 6 
Tranefer fees.... **o.00*0909e609*0600250090€ [S EIFE) 99090909909 0090€009000900€0 40 12 6 

£31 344 5 2 


NEW COMMITTEES. 
(Second List.) 


The following Standing Committees have been appointed : 


ABERYSTWYTH. —Public Lighting: Meesrs. R. Peake, C. M. 
Williams, J. Jenkins, I. Hopkins, J. P. Thomas, J. T. Davies, and 
G. F. Roberte. 


ASHTON. — Highways and Tramways: The Mayor; Aldermen 
Heginbottom, Hulme, Marland, and Siddall (chairman), Wilson; 
Councillors Andrew. Fletcher, Grime, Hall, Kelsall, Newton 
(deputy chairman), Oldham, Pollitt, J. Pownall, and Whitehead, 
Wilkinson. Yoxall, Catlow. Electricity : The Mayor; Aldermen 
Andrew, Hilton, Marland, Siddall, Wilson; Councillors Andrew, 
Barlow (chairman), Catlow, Grime, Hall. Kelsall, Newton (depaty 
bad Oldham, Phillipe Xoxall, A. Shaw, Wilkinson, and 

rrrebt. 


BaRNSLEY.—Park and Lighting: Aldermen Holden and Wray; 
Councillors Brady, Atkinson, Carter, Charlesworth, Foulstone, 
Maddison, and Rose. 


BASINGSTOKE. — Lighting: The Mayor; Alderman Smith; 
Councillors Edney, Burberry, Hillary, Gerrish, and Kingdon. 

BIRMINGHAM.— Tramways: Alderman Beale, chairman. 

BLAIRGOWRIE —Lighting and Oleansing: Ex-Bailie Hill, 
vener; Messrs. H Qain, J. L. Ford, and A. W. Bennett. 


BoLTON. — Electricity: Councillor Dr. Panton, chairman; 
55 Berry, vice-chairman. Tra 


mways : Alderman Nicholson, 
airman ; Councillor Smith, vice-chairman. A list of the 
other members was given in our last issue. 
Bo'NEss.—ZLigMing: Mesers. Calder, Thomson, Lew, Welsb, 
Barrowman, and Grant (convener). 
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Bootie —Zlectric Power and Lighting: The Mayor; Aldermen 
Brewster (chairman), McMurray (deputy-chairman), Mack, and 
Morton ; Councillors J. Blundell, Brown, Hall, Pearson, Rafter, 
Westerton, and Wilson. 


BounNEMoUTH — Tramways and Parliamentary: Aldermen 
Davis and Mattocks; Councillors Abbott, Allen, Beckett, 
Gunning, Hosre, Mate, Stockley, Roker, and Webber. Lighting : 
Alderman Davis; Councillors Beale, Beckett, Cory, Frost, M. D., 
Gunning, Hoare, Line, Mate, Parsons, Robson, and Stockley. 


BRADFORD. — Electricity: Mr. T. H. Shaw, chairman ; Mr. J. 
Akam, deputy. 

BuRNLEY.— Tramways : Alderman Armistead, chairman; Alder- 
man West, vice-chairman.  Zlecíricity : Councillor H. Emmott, 
chairman; Councillor Beecham, vice-chairman. Electricity Sub- 
Committee ; Councillor Bibby, chairman. 


Bury.—Last year's committees have been reappointed. 


Bury St. EpmMunps — Electric Lighting: The Mayor and Alder- 
man Lake. 

CovENTRY.— Electric Light: Messrs. Calcotb, Slaughter, and 
Webster. 

Dersy.—Electric Lighting: Aldermen Aaa, Bennet, Fletcher, 
aud Woodiwise ; Councillors Butterworth, Exton, Foster, Haslam 
A  O::ewell, Simpson, and Wilkins. Tramways: Aldermen 
Doherty. Daosbury, Fletcher. ani Spriggs; Councillora Butter 
worth, Daan, Eaton, Gandy, Johnson, A Ootewell, and Wilkins, 


DUKINFIELD,—Electric Lighting and Traction : Councillor Wood, 
chairman; Aldermen Pratt and Pickup; Councillors Cooke, 
Kenyon, McFarlane, Grime, Ashworth, Cooke, Bardsley, Booth, 
Heathcote, and Whitehead. 


ExETER.— Hectrio Lightiny : Messrs. Domville, Hawke, Hodson. 
Jarman, Munro, Perry, Reid, T. B. Rowe, Stocker, Taylor, 
Kelland, and Wreford. 

FALMOUTH —Lighting : Messrs. Thuell, E. A. Banks, E Williams, 
Grote, and Bullen. 

FuLHAM.—ZighMing, Electric Lighting, and Dust Destructor : 
Mr. T. Davies, chairman ; Mr. R. Harris, vice-chairman. 

GREENOOK.—Electricity : Bailie Cameron, convener ; Mr. John 
Anderson, vice-convener. 

HaokNEY.— Tlectrio Lighting : Messrs. E. H. Bassett, Berry, 
Bearle, Coles, Denham, Hasemer, Howitt, Lashmar, Penfold, 
Richmond, Sheehan, Steel, Watford, Wells Holland, Whiter. 


LivERPOOL.— Electric Power and Lighting: Mr. 8. W. Higgin- 
bottom, M.P., chairman; Mr. R. Dart, deputy. 


Luton. -Electric Lighting and Power: The Mayor; Aldermen 
Hackleeby and Smith; Councillors Wilkinson, Cumberland, 
Jennings, Staddon, Ordish, and Garrard. 


Lynn.—Electric Lighting: Tbe Mayor; Aldermen Jermyn and 
Miles; Councillors Affleck, Carpenter, Chatterton, Floyd, Miles, 
Sadler, and F. W. Savage. 


NEWARK. — Lighting and Fire Brigade, and Castle Gardens and 
Playgrounds; Aldermen Smith, Crossley, and Harp ; Councillors 
Davy, Harston, Perfect, Hatter, Lacy, Milthorp, Slater, Homing, 
and Doubleday. 


Newsury,— Watch and Lighting : Alderman Lucas; Councillors 
A. Jackson, Davis, Stradling, and Wigington. 


SHREWSBURY. — Lighting: Aldermen Cross and Herbert ; 
Councillors Brace, Crump, Deakin, Downes, How, Froggatt, and 
Withers. 

SouTuEND,—Light Railways: Alderman Brightwell, Burrows, 
and Dennis; Councillors Allen, Berry, Doody, Hudson, Jones, 
Martin, Millican, Roberts, and Wilkinson. 


SOUTHWARK. .— Electric Lighting: Aldermen Haynes, Hawkins, 
Mather, Redman, and Vernon; Councillors Bryan, Chell, Atten- 
borough, Eiwarde, C. Hibble, Hulton, Revitt, Sharp, Wagner, and 
Hamel. 

Surrey C.C. —Lighting : Councillor Sprunt has been added to 
last year's committee. 


SwANSEA —Electric Lighting : Aldermen Gwilym Morgan, Howel 
Watkins, Wm. Evans, and David Harrie ; Councillors J. H. Lee, 
Thomas Freeman, Odo Vivian, David Williams, A. Sinclair, 
E. G. Protheroe, B. Freedman, David Jenkins, T. Merrells, 
George Payne, W. H. Morris, Griffith Davies, H. A. Chapman, 
Richard Martin, and Morgan Tutton. 


WAKEFIELD.—Electric Lighting: Alderman Bolton; Councillors 
Childe, Cradock, Driver, Fallas, Hammond, Harrison, Judge, 
Rhodee, W. H. Smith, Wigham (chairman), and Powell (vice-chair- 
man). Street Lighting: ancillors Driver, Harrison, Hudson, 
Judge, McIanes, Saville, S. Smith, W. H. Smiob, and Ramsden 
(chairman); Alderman Harrap, vice-obairman. 


WaANDSWORTH.—Until the Highways, Sewers, and Lightin 
Committee is appointed, the representatives of each district wi 
acb as local committees. 


Wican.—Electric Light and Tramways : Councillor T. Worthing- 
ton, chairman; Councillor G. Sutherland, vice-chairman; the 
Mayor, the ex. Mayor, Messrs. T. Ashton, J. Ballard, W. J. Lamb, 
J. Hilton, R. Layland, W. Livesey, J. Paxton, S. Taylor, 8. 
Wood, and R. Richards. 


WORCESTER. — Hlectricity: The Mayor; Mr. Maund, high 
sheriff; Aldermen Millington. Ernesb Day, Holland, Harry Day, 
Perrins, and W. Oaldicotb ; Messrs. Campbell, Darling, Kershaw, 
Cook, Parker, Williams, Kay, and Gray. 
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PROVISIONAL PATENTS, 1900. 


NOVEMBER 12, 

Improvements in electrical cushions for tabics and 
the like Oscar Thomas Banks, 49, Mortimer-etreet, 
Cavendish.square, London. 

Au improved self-contained portable electric lamp. 
James McHardy, 38 Chancery lane, London. 

Improvements in renewing the filaments of olectrio 
incandescent lamps Charles Howard, 70, Palace- 
chambers, Westminster, London. (Complote spocifica- 
tion.) 

Improvements relating to alternating-current induction 
motors. Benjamin Garver Lamme, Westinghouse- build · 
ing. Norfolk street, Strand. London. (Date applied for 
under Patents, etc., Act, 1883. Sec. 103, April 14 1900, 
being date of application in United States.) 
Improvements rolating to systems of electrical distri- 
bution. Benjamin Garver Lamme, Weatinghouse-build- 
ing, Norfolk-street, S:rand, London. (Date applico for 
under Patents, etc., Acb, 1883, Sec. 103. April 14, 1900, 
being date of application in United States.) 

NOVEMBER 13, 

Improvements in dlectrio fire-alarms, Oscar Freymann, 
Birkbeck Bank-chambers, Southampton-buildings, Chan- 
cery-lane, London. 

20466, Improved oclectric apparatns for exploding mines. 

Evershed and Vignoles, Limited, and Sydney Evershed, 
1, Queen Victoria-street, London. 

20471. Improvements in or relating to connectors for elect 10 
wires and the like. John Rymer Jones, 111, Hatton- 
garden, London. (Complete specification. ) 

NOVEMBER 14. 

Improvements in and appertainiog to distributing 
boards for electrical circuits, Alexander Munro 
Taylor and Robert Steel, 141, West George-strest, 
Glasgow. | 
Improvements in sparking plags for electricaliy-fired 
internal-combustion engines. Robert Frederick Hall, 
24, Temple-row, Birmingham. (Complete specification.) 

An improved vacuum tube for X-ray production. 
Alfred Ernest Dean, 73, Hatton-garden, London. 

Improvements in high-potential line switches for 
electric currents. The British Thomson - Houston 
Company, Limited, 83, Cannon-street, London. (Edward 
M. Hewlett, United States ) (Complete specification.) 
20540. Improved device for indicating the movements of a 

mariner's compass. Charles Denton Abel, Birkbeck 
Bavk-chambers, Southampton-buildings, Chancery. lane, 
London. (Siemens und Haleke Aktien- Gesellschaft, 
Germany.) 

20558. Improvements in and relating to combined telephone 
and electric bell circuits. The Berliner Telephone 
Manufacturing Company, 322, High Holborn, London. 
(Joseph Berliner, Germany.) (Complete specification.) 

20573 Improvements in electric controllers, William Horatio 
Harfield, 4, South street, Finsbury, London, 

20576. Improvements in apparatus for signalling by wireless 
tolegraphy. John Ambrose Fleming and Marconi’s 
Wireless Telegraph Company, Limited, 24, Southampton- 
buildings, Chancery-lane, London. 

NOVEMBER 106. 

20590. Certain improvements in carriers for portable electric 
cables in combination with holder for lamps. Richmond 
Smith, 47, Chester-street, Birkenhead. 

20031. Improvements in automatic electric car ages and 
appliances for the transport of light gooda or traffic. 
Hans Dubs and Léon Laffitte, 65, Chancery lane, London. 

. NOVEMBER 16. 

20662. Cap or cover for the handles of brakes on electric 
and other oars and machinery. Charles Symes, 
Ellerelie, West Derby, Liverpool. 

Electric exeroieing machine. Michael Bartholomew 
Ryan, 12, Salomonagasse, Cologne. 

NOVEMBER 17, 

Improvements in apparatus for generating pulsativo 
constant electric currents. Edmund van Haanen, 4, 
Corporation street, Manchester. 

Improvements in machines for generating constant 
electric currents. Edmund van Haanen, 4, Corporation. 
street, Manchester. 

A new mothod of constructing electrical oelis of the 
Leolanche type. Digby Francis Baynes Cotes, 62, Union- 
street, Burton-on-Trent. 

Improvements in shade fittings for incandescent 
electric lamps. Arthur Albert Guest, 24, Temple.row, 
Birmingham. 

20765. Improvements in or relating to electric lampholders. 
. Clifford William Kemp, 24, Temple-row, Birmingham. 

Improvements in olectric arc lamps. John Allen Heany, 
Norfolk House, Victoria.embankment, London. (Com- 
plete specification. ) 

20779, Improvements in electric arc lamps. John Allen Heany, 

Norfolk House, Victoria-embankment, London, (Com- 
plete specification. ) 


20311. 


20357. 


20383 


20388 


20439. 


20507. 


20510. 


20707. 


20757. 


20758. 


20761. 


20764. 


20778. 
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NOTES. 


The Electrical Engineers Volunteers. We are 
pleased to note that the Secretary for War has approved 
Of the corps of Electrical Engineers Volunteers borrowing 
£6,000 from the Public Works Loan Commissioners for the 
construction of headquarters buildings. From this it will 
be seen that the value of the corps appears to be fully 
recognised in official quarters. 


Alaskan Cables.— Telegrapbic communication has 


now been established between Nome and St. Michael's. 


The cable in question was laid by the Alaska Commercial 
Company, who used the side-wheel steamer “Sadie” as a 
cable ship. The charge for transmission of messages over 
this line is 8s. 4d. for 10 words, The new line will be of 
great value to North Alaska. It is reported that the 
telegraph lina from Skagway down the Yukon to Dawson 
is nearly completed, but will not be open for traffic this 
winter. 

Milking Boosters. — The West Sussex Gazette is 
responsible for the following interesting note:: What 
is a ‘milking booster’? Some members of the Worthing 
Corporation are curious to know. They have ordered two 
for their electric light undertaking, and don’t believe in 
buying pigs in pokes. The chairman of the special com- 
mittee was asked for a definition. He says a ‘milking 
booster’ occupies the same position at electric lighting 
works as champagne at a public dinner. A prominent 
teetotaller who sits on the Council thinks that, if such is 
the case, the town might spend their money much more 
profitably than on ‘milking boosters.’ " 


The Manufacture of Cordite.—The Government of 
India, having recognised the greater advantage and safety 
of electricity in the manufacture of cordite, have, we learn, 
recently advertised for tenders for the supply of a complete 
electrical installation at their cordite factory in the Nilgivi 
Hills. The power is to be obtained from one of the 
numerous waterfalls in the neighbourhood of the factory, 
and the generator is to have about 500 kw. capacity. The 
installation is to include a complete plant of generators, 
motors, transformers, cables, transmission line, etc. The 
distance over which the power will have to be transmitted 
is about three miles, An hydraulic plant is also to be 
installed, the power which it will be required to develop 
being equal to 500 h.p. from a waterfall about 600ft. in 
height. 

The Negro Question.— The recent attempt made in 
the New Orleans City Council to pass a street-car regula- 
tion to provide for the separation of negroes and whites in 
the tramcars of the town, shows how strong is the feeling 
over the negro question in certain parts of the States. The 
attempt was abandoned, and we are informed by the 
Electrical World that it has been tried without success in other 
southern towns. The usual effect was to prevent negroes 
from travelling on the cars, thus causing considerable loss 
of revenue. There was also the difficulty that a white man 
would not wait if he was in a hurry, but would board a car 
reserved for negroes only. The greatest trouble, however, 
seems to have been that the conductor of the car was made 
responsible as to the colour of his passengers. Reading 
between the lines, we suppose that errors of judgment 
were likely to lead to funerals. 

Electric Belts.—The following is an extract from the 
Lancet of last week, and raises the question as to whether 
an advertisement constitutes a warranty: In the West- 
minster County Court on Tuesday last, before Judge 
Lumley Smith, Messrs. Pulvermacher, Limited, electric 
belt makers, of Negent-street, W., brought an action for 


four guineas, the balance of. the purchase money of an 
electric belt supplied to Mr. H. Mott, of Oxford. Mr. 
Mott was led to write to Messrs. Palvermacher by 
advertisement, and paid one guinea on account of a 
five-guinea belt described as ‘doubly concentrated.’ The 
belt in no way relieved his symptoms of migraine and 
irritability, but rather, in his opinion, made him worse. 
So he returned it. Judge Lumley Smith held that the 
advertisement of their belt issued by Messrs. Palvermacher 
was a warranty to cure ‘all the ills that flesh is heir to.’ 
As the defendant was not benefited by the belt, he found 
in his favour, but did not give him costs.” 

London Electric Lighting Committees.—We are 
pleased to see that the new metropolitan borough councils 
are, in the election of their electric lighting committees, 
striving to preserve a certain amount of continuity. We 
think we can safely say that in every case where possible 
the members of the old vestries who served on the electric 
lighting committees have been placed on the similar 
committees of the new councils, if they were qualified by 
election. Of course, with the great reduction in the 
number of representatives, a number of old electric lighting 
committee men have fallen out of office. We are very 
pleased to note that the electric lighting committees are 
being reduced in number; sometimes this reduction is nearly 
as much as 50 per cent. We are quite sure that the smaller 
committees will be much more efficient than the old vestry 
committees used to be. A small working committee is 
much less likely to fall into personal wrangling than isa 
large one, in which there is no actual work for the great 
majority of the members to do. 

Automobile and Cyole Exhibition. — We are 
informed by Mr. G. Rives, the president of the organisa- 
tion committee, that an international exhibition of 
automobiles and cycles is to be held in Paris early next 
year. Tho exhibition is being organised by the following 
associations jointly : La Chambre Syndicate du Cycle et de 
l'Automobile, La Chambre Syndicate de l'Automobile, Le 
Syndicat des Fabricante de Cycles, Le Syndicat Francais 
de l'Industrie General des Cycles, and the Automobile 
Club de France. All these have joined in promoting the 
success of the exhibition, which will be held in the Grand 
Palais des Champs-Elysées. The exhibition is to open on 
Jan. 21, and will last until Feb. 17, 1901. Applications 
for space will be received up to Jan. 5, and on Jan. 8 the 
various positions to be allotted will be determined by 
ballot amongst the various applicants. "We think this is 
an exceedingly fair way of deciding who shall have the 
more prominent places. All communications should be 
addressed to the Commissionaire Général, Automobile 
Clab, 6, Place de la Concorde, Paris. 

Electrical Engineers Volunteers.—We aro pleased 
to hear that the Electrical Engineers (Royal Engineers) 
Volunteers are organising a dinner to their South African 
detachment, which is soon expected home. All being well, 
the dinner will be held at the Trocadero Restaurant on 
Saturday, Dec. 15, and it will be followed by a smoking 
concert. The South African detachment will, of course, 
be the guests of the evening. The committee having the 
matter in hand are: Messrs. R. S. Erskine, major command- 
ing E. E. R. E. V.; S. B. Marshall, Q M. S., hon. treasurer; G. A. 
Poynton, C. S. M., chairman ; and H. A. Barnett, sapper, hon. 
secretary. On the Monday following, another dinner in 
the Prince’s Restaurant is to be given to the detachment, 
which dinner is being organised in the same way as the 
send-off dinner. Mr. Henry Edmunds, of 2, Qaeen Anne’s- 
gate, is hon. treasurer, and will be glad to receive the 
names of gentlemen who wish to act as hosts in place of 
any of the original hosts who may be unable to attend. 
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The subscription of each host, covering the cost of his own 
dinner, inclusive of wine, will be two guineas. 


Acetelyne Flame as a Standard.—aAn interesting 
paper on the above subject by Dr. E. N. Nichols appears 
in the Franklin Institute's Journal. The author has 
undertaken a vast amount of work in order to prove the 
advantages and disadvantages of the acetelyne flame as a 
standard for photometric work. The whiteness of the 
flame makes it a very suitable standard to compare arc 
lamps with. The author, however, shows that the gas 
loses its illuminating qualities when stored, and that the 
illuminating qualities are largely dependent on the con- 
struction of the generator in which the carbide of calcium 
is converted into acetylene—e.g., he shows that in one 
case acetylene gas was stored for five months in a gas- 
holder over water, and that at the end of that time it only 
retained 6 per cent. of its illuminating properties. He also 
found that the gas obtained by what is known as the wet 
process, was much more efficient as a light giver than that 
produced from the dry process. In spite of these draw- 
backs, Prof. Nichols thinks that good use may be made of 
the acetylene flame if simple precautions are taken. 


Electric Fire Risks.—It is a curious thing that the 
same week that the editorial on the dangers of the electric 
light appears in the Lancet we should receive from another 
source a pamphlet on “London Fires and the Electric 
Light." This is prepared by Mr. John Bate, of Hammer- 
smith, and contains extracts from the annual report of the 
London Fire Brigade for 1899. These extracts show that 
there were 312 fires caused by the use of gas, 202 fires 
from the use of oil lamps, and 18 fires from the use of the 
electric current. Mr. Bate also calls attention to the fact 
that there is a great increase in the use of electricity during 
the year, which, with a corresponding increase in the risks 
in view of the above figures, he considers should induce 
insurance companies to reduce their heavy risk rates upon 
warehouses, factories, and shops where electricity is the 
illuminant. With a view of bringing pressure to bear 
upon these companies to that end, he suggests that com- 
bined insurance by corporations should be started. We 
would commend this pamphlet to the editor of the Lancet, 
and wonder how he will be able to reconcile it with his 
opinion so publicly expressed. 


Institution of Electrical Engineers.—We hear 
from the secretary of the Institution of Electrica] Engineers 
that if the discussion on Mr. Langdon's paper on The 
Supersession of the Steam by the Electric Locomotive” 
was not completed last night, another special meeting 
is to be held next week. Tho Institution of Mechanical 
Engineers have kindly offered tbe use of their lecture 
theatre again for Thursday, Dec. 6, when the discussion 
would be resumed. We also hear from the secretary of 
the Students’ Section of the Institution of Electrical 
Engineers that the visit of students to the electrical 
laboratory of the Board of Trade is intended for those who 
are not attending any London technical colleges. The 
number of a party who will be shown over this laboratory 
is strictly limited to six. Mr. L. R. Lester, the honorary 
secretary of the Students’ Section, therefore requests that 
applications from those who wish to attend this visit 
should be sent in before the 6th proximo. The laboratory 
iteelf, situated at 8, Richmond-terrace, Whitehall, is well 
worthy of a visit, and we shall be surprised if the 
applicants do not amount to several times the number 
which can be admitted. 


Bradford Electricity Department.—On the 16th 
inst. the first smoking concert in connection with the 
Bradford Corporation electricity department was held at 


the Queen's Hotel, under the chairmanship of Mr. R. fl. 
Chattock, the electrical engineer of Bradford. The 
employés of the department were responsible for un 
programme, which was a very extensive one, incl 


no less than 22 items. Mr. A. H. Gibbings, the lau 
electrical engineer of the town, took the vice-chair, and 
a number of the Electricity Committee were also present. 


All classes of the employés of the department wer 
represented, but all could not be present, as all were 
not free from duty at the time the concert was held 
Other two concerts are being arranged in order that 
every member of the staff shall have an opportunity 
of being present. The works at Bradford are now w 
large that it is necessary to run three shifts, and thi 
is the only way that the concert committee were able 
to ensure that all members of the staff should have a» 
equal chance of deriving benefit from the entertainment 
The annual subscription is fixed at 1s. Undertaking 
like this do much to promote friendship amongst the staf, 
and are, in consequence, to be highly recommended. 
American Electro-Therapeutic Association.— 


We have received from the secretary of the above the list 


of officers of the association for the ensuing year. Thee 
appointments were effected at the tenth annual meeting 


held in New York in September last. The president ia 


Dr. Ernest Wonde, while Dr. F. H. Morse is the vice 
president. The secretary is Dr. G. E. Bill. The offices of 
the association are at 17, South Third-street, Harrisburg, 
Penn. We notice that the association has appointed s 
good number of committees for the ensuing year, and we 
should say that the idea is a good one if the gentlemen 
wil give up any considerable amount of time to the 
subjects on the committees concerning which they are 
appointed. There is a committee on induction coils and 
alternators, another on electrodes, a third on meters. 
Amongst the list there are also other sub-committees on 
static machines and condensers, on electric lighting 
apparatus for diagaosis, etc., on cotopheresis, on constant- 
current generators and controllers. The remaining four 
committees deal more with the internal arrangements of 
the society itself. The long list of names makes one 
rather inclined to doubt whether in England an equal 
number of medical men could be found to give up their 
time to the advancement of electro-therapeutic treatment. 


Sir Willlam Preece on Telegraphy.—On Monday 
last Sir William H. Preece delivered a lecture in the new 
physical laboratories at Owens College, Manchester, 
taking for his subject '"Intercommunication by Means 
of Electricity.” This lecture is the fourth of a series 
which have been arranged at Owens College to illustrate 
the principal advantages which have been derived from 
physical science during the nineteenth century. Sir 
William Preece’s name and reputation as a suoccesaful 
lecturer resulted in a crowded room, a number of those 
present being unable to find seats. The lecture, which 
was ably delivered, covered the history of the telegraph 
from its earliest days. The credit of discovering the 
principles of the telegraph was given to Faraday, and 
Sir William Preece proceeded to detail the various stages 
of improvement which had been made since the first line 
was set up on the London and North-Western Railway 
between Euston and Camden Town. The telephone was 
also alluded to by Sir William, who gave statistics as to 
the growth of this, and also of the increase of telegraph 
messages during the last 50 years. He showed how the 
various duplex, quadruplex, and multiplex systems of tele 
graphy had enabled the line wires already erected to be 
used for a largely extended service. The last portion of 
the lecture was devoted to wireless telegraphy, but Sir 
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' d William Preece's views on this are so well known to our 
è vy; readers that we will not refer to those details. 


lam, The Bucking of Large Shunt-Wound Motors.— 
E bes There being comparatively few shunt-wound motors in use 
ck & of over 100 h. p., the action of such large machines is not 
U at all familiar to electriclans. The Metropolitan Street 
de in Railway of Kansas City, however, uses a 300-kw. motor 
xax Which operates cable machinery pulling about 24,000ft. of 
de tre cable. There are two motors of this size, one being held 
vec rin reserve. When the company bullt its new power-house 
ur ; 16 was reckoned that a considerable amount of money might 
"yi,;be saved by doing away with the steam plant which was 
tw = then running the Ninth-street cable, and which was proved 
t bo be very uneconomical, and operating the cable by electric 
va ,. motors supplied with current from the new central station. 
TM When the motors were installed, however, a great difficulty 
tj ~ arose in connection with them. The load on the tramway 
it E Service was naturally very variable, and when sudden loads 
xz. Were thrown on, the motor promptly bucked and sparked 
id considerably at the commutator. The difficulty was so 
TE that had not a remedy been found for it electrical 
. driving would have had to be discontinued. The remedy 
“~~ consisted in the use of a series winding on the field magnet 
of such direction as to strengthen the fields with increasing 
load on the motor. The result of this winding is that the 
motors are almost sparkless in running, and give no trouble 
* from bucking. The phenomenon of “ bucking,” according 
- to Mr. C. Grover, the company's electrician, is caused in 
* the following way: The brushes are, of course, set at 
<=" sparkless position for light loads. When the sudden heavy 
J. load comes on, the great rush of armature current tends to 
overbalance the field magnetisation, which is constant, to 
‘© auch an extent that the field flux is greatly distorted. So 
- much is this so that the effect is the same as if the brushes 
- were suddenly taken away from the neutral point, in con- 
sequence of which the machine bucks. 


Porto Rioo Telegraphs.— At the next regular session 
2: of the United States Congress the question of the telegraph 
and telephone service in Porto Rico will probably be taken 
in hand. The need for a thorough overhauling of both 
systems is great, as, when the place was taken over by 
the Americans after the Hispano-American war, the service 
‘fF was in a most dilapidated condition, and it was only owing 
2: to the great efforts made by the Army Signal Corps that 
-' communication was at all possible between the various 
important points on the islands. The Army Signal Corps 
still have the lines under their charge, and General Greely, 
chief signal officer, has, in a report addressed to the chalr- 
man of the Committee on the Pacific Islands and Porto 
Rico, made several suggestions as to their disposal. In his 
report General Greely gives an outline of the history of 
the telegraphic and telephonic undertakings in Porto Rico. 
Thus, in November, 1866, after some five years of con- 
sideration of the estimates, the construction of the lines 
was started, and after 14 years from the first movement 
towards obtaining a service —i. e., in 1874—the service, 
with about 800 miles of lines, was completed. This 
service was the one in operation when the Americans 
came on the scene, and the work was taken over by the 
Signal Corps. Working with the Signal Corps would 
naturally be the cheapest method of operation, but owing 
to a cyclone and to the small amount of business done, the 
lines have not paid their expenses. General Greely thinks 
that there are three courses open for the disposal of the 
lines. The first is the operation of the lines by the Post 
Office, as was done by Spain in the past; the second, the 
transfer of the lines to the insular Government, with a 
view to their operation and maintenance at the expense of 
Porto Rico; and the third, their operation and maintenance, 
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as at present, as military telegraph lines. The first and 
second plans do not recommend themselves to General 
Greely, as they would both entail a large expenditure 
of the public money of the United States, but the third 
method seems to him the easiest and most natural solution 
of the question, as Porto Rico must be garrisoned by 
regular troops, and as it is a detached island, it is desirable 
to have the telegraph and telephone lines in the hands of 
the army. The sale and condemnation of lines which are 
not of military importance and of no real public value, 
would then gradually be carried out. 


Berlin Electricity Works. — The progress of 
electric lighting and power in Berlin continues apace. 
During the financial year just ended, the Berlin central 
stations proper have alone generated an aggregate of 
52,014,612 units of electrical energy, which represents an 
increase of 53 per cent. over the figures for the previous 
year. The number of consumers has increased from 
6,093 to 6,683, the latter representing a connection of 
303,304 incandescent lamps, 12,596 arc lamps, 4,964 
motors, and 676 miscellaneous current-consuming apparatus, 
or a total equivalent of 36,350 kw. Compared with 
the figures for the previous year, the actual increases 
have been 35,100 incandescent lamps, 1,584 arc lamps, 
1,106 motors, and 109 miscellaneous apparatus, or a 
total equivalent of 4,920 kw. The Berlin tramways 
accounted for a farther 8,000 h.p. of the energy generated. 
The demand for lighting, power, and tramway purposes 
represented respectively 28, 24, and 48 per cent. of the 
total output accounted for. .For supplying the outlying 
suburbs of Berlin, two stations, situated respectively 
in Spandau and Pankow, have been erected, in addi- 
tion to the Oberspree works. From these stations current 
is distributed to 13,080 incandescent lampe, 915 private 
arc lamps and 800 motors, representing an aggregate 
output of 6,522 h.p., besides to 1,245 incandescent lamps 
and 34 arc lamps used for public lighting, these several items 
not being included in the figures relating to the supply in 
Berlin proper given above. The prevailing high price of 
fuel has given rise to the serious consideration of an 
increased scale of charges for motor power in Berlin, 
bat it has been decided to refrain for the present from 
such a step in anticipation of an early drop. How 
seriously a rise in the price of electrical energy for 
power purposes in Berlin would affect local industries 
may be judged from the very large number of motors 
connected. Large extensions of plant are in progress at 
several of the generating stations, and in this connection it 
is interesting to note the very large unit of plant which 
has been generally adopted for these extensions. Of three 
new 4,000-b.p. steam alternators for the Oberspree works, 
two are already running, while the third is nearly com- 
pleted. Three sets of similar capacity are being mounted 
in another of the statious, while a fourth set is on order 
for each. The machines, it may be mentioned in con- 
clusion, are being supplied by the Allgemeine Elektricitäte- 
Gesellschaft. 

Society of Arts.—At the opening meeting of the 
new session of the Society of Arts, held on Wednesday 
week, Sir John Evans, K.C.B. F. R. S., delivered his inaugural 
address. He chose for his subject “ The Origin, Develop- 
ment, and Aims of our Scientific Societies.” He showed 
that the earliest records of the collective action of indi- 
viduals for the promotion of science showed that amongat 
the Greeks and Romans there were colleges formed with 
this object. The guilds of the Saxon times and the livery 
companies of London also acted somewhat as scientific 
societies, as they were formed to promote special trades 
and industries. The first learned society in England to 
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receive a Royal charter was the Royal Society, which was 
Incorporated in 1662; the Society of Antiquarians had a 
later history, dating back to 1572, but this society had not 
had a continuous life. Sir John Evans showed that these 
earlier societies partook rather more of the nature of clubs 
than did the societies of the present day. Some interest- 
ing facts were culled from the records of the early years of 
the Royal Soclety after its incorporation, in order to show 
what great progress had been made since then—e.g., at 
that time magnetism and electricity presented almost 
untrodden fields; the variation of the compass had indeed 
been observed, but little else was known about terrestrial 
magnetism. Sir John Evans proceeded in his address to 
sketch the inauguration of the present Society of Arts 
and the formation of the various other scientific and engi- 
neering societies, which were in their early days intimately 
connected with one or other of the three above-mentioned 
societies. There was no doubt, he held, that individual 
effort could not do alone what the collective efforts of a 
number of individuals interested in the same subjeots 
had been able to accomplish; thus, while the prominent 
members of any society were responsible for the progress 
made, there was also a reflex action. Thus, “ without 
Davy, Faraday, or Tyndall, the Royal Institution would 
never have become the important body it now is. But 
without the Royal Institution neither Davy nor Faraday 
would have had any opportunity for carrying out their 
scientific work, and of obtaining their scientific reputation, 
and perhaps the same may be said to a certain extent of 
Dr. Tyndall.” In conclusion, Sir John Evans expressed 
his view that it was better for a society to do regular and 
consistent work than to be subject to a fitful energy, which 
would devise new ways instead of gradually improving the 
old. The meeting closed by a vote of thanks to the chair- 
man for his address, which vote was proposed by Sir John 
Wolfe Barry and seeonded by Sir Fredk. Bramwell. 


New South Wales Electric Tramways.—We 
have received the report of the Railway Commissioners of 
the New South Wales Government on the railways and 
tramways in the colony for the year ended June 30, 1900. 
We are pleased to note that the electric tramways are 
being rapidly extended, and are meeting with every 
success. During the past year 43 steam cars in Sydney 
alone have been replaced by electric cars, and 133 new 
electric cars have been obtained for use on the various 
lines throughout the country. In Sydney particularly 
the electric cars and the regular service have greatly 
inereased the traffic; on one line alone an average of 
70,000 persons are carried each week-day (the route in 
question is between the railway station and the Circular 
Quay). These figures can be compared with interest with 
the traffic returns on the Central London Railway, which are 
not 80 very much greater. The return shows that the total 
number of passengers conveyed by the electric trams since 
the opening of the George and Harris street line on Dec. 8, 
and tbe conversion of the Dulwich-hill and St. Peter's line 
on April 2 last, was over 13,000,000. The result has been 
a certain amount of overcrowding in the early morning and 
in the evening. This overcrowding was prevented to a 
certain extent by running steam trams amongst the electric, 
but they were poorly patronised, the public preferring the 
inconvenience of the overcrowding rather than go on the 
steam cars. New lines are proposed to be constructed to 
avoid this overcrowding on routes in which the services 
cannot be increased, and the Commissioners urge that the 
construction of these lines should be pushed forward with 
ell possible dispatch. On other lines also recently con- 
verted from steam to electric traction, and on which at the 
same time reductions in fares were made, satisfactory 
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results have been obtained, but they are not always run ai 
a profit. This is not likely to be the case in the first 
instance, but we are sure that the policy of the Commie- 
sioners is the correct one. It is more advantageous to the 
population that a large number should be served with good 
means of intercommunication at a cheap rate than that a 
small profit should be made out of a dear service to a fow 
only. Since the running of the tramways by electric 
traction an unusually large number of street accidents have 
occurred, bat the Commissioners add that in almost every 
instance these have been due to want of care on the part 
of the injured persons. This same result as regards acci- 
dents is to be found in every town directly after tramways 
are introduced, or have the speed and service increased, 
whether they are run by steam, electricity, or cable. 


The St. Lawrence Power Scheme.—Special 
interest centres round the St. Lawrence Power Com- 
pany'e scheme, in that English engineers have been 
retained to advise the company on their electrical plant. 
We gather from the notices in the American Prese that a 
number of technical papers were recently invited to send 
representatives to view the works as already constructed. 
From the reports of the various representatives we learn 
that good progress is being made, and that of the canal 
which is to convey the water of the St. Lawrence River to 
the Grasse River, the greater portion has been constructed. 
Thas, out of about 6,000,000 cubic yards of excavation, 
4,500,000 have been removed, and it is thought that the 
canal will be ready for use next spring. The concrete 
work at the power-house is completed, and the building is 
roofed in; the turbines and generators are now being 
erected. It will be remembered that at the time when 
the company was first started, Messrs. Kincaid, Waller, 
and Manville, the consulting engineers in England, 
furnished us with the details of the plant co be 


‘| supplied. These details have not been varied to any 


appreciable extent, but great care has been bestowed on 
the designing of the switchboard. With generating 
units of 5,000 b.p, the section of cables required 
for each generator of the size of the switch gear 
becomes somewhat excessive. To group all this 
switch gear together on the one switchboard would 
result in this board being too big to be conveniently 
operated. It would also be so large that the engineer in 
control could not readily grasp what was being done by the 
various machines in the station. To avoid this difficulty 
the switch gear for each individual machine is placed near 
it, and is controlled from a central spot by means of com. 
pressed air, The operator, then, has the various electrical 
instruments connected to each machine placed round in a 
conveniently small circle, so that they are all under his eye, 
and he can control the switch gear or regulating rheostat 
of any alternator much more easily than if he worked it 
direct. These pneumatic relays have been raised to great 
perfection by the Westinghouse Manufacturing Company, 
who are supplying the plant. It will be remembered that 
in this instance the civil engineering works are compara- 
tively simple compared to what has had to be undertaken 
in other cases where large water power is available. About 
75,000 b.p. will be the capacity of the present works, but 
they can be easily extended to give twice that output. 
Although the situation is one from which transmission is 
economically possible to a number of towns, the main object 
of the company is to supply power at such low rates as to 
induee new manufacturing establishments to be started in 
the near neighbourhood. 

The “Lancet” Editorial—We have elsewhere in 
this issue referred in terms of approbation to an editorial 
appearing in last week's Lance, but we have now to express 
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our regret that the editor of an important and influential 
paper like the Lancet should write such utter rubbish as 
appeared in its editorial last week headed “The Dangers 
of Electric Light." That there are dangers from electric 
installations if wired in a bad way by irresponsible firms 
we should be the last to contradict, but still, if all the i3stalla- 
tions in London were carried out in this way, they would be 
better than those in an average Continental town, where 
electricity is still safer than any other illuminant. Even as 
the word “electricity " has been used by the daily Press as 
one to conjure with, even so it is now used where possible 
in notes of another character. For instance, electric 
tramcar accidents in which electricity plays no part 
whatever are being prominently advertised throughout 
the country, and one hears from untechnical people 
statements as to the danger of electric traction. If a man 
is killed in the London streets by a dray it finds no 
mention in the .daily Press, but if a man falls off an 
electric tramcar electricity is blamed. To return to the 
editorial article in the Lancet; the writer displays a com- 
plete want of knowledge, as will be gathered from the 
following extracts: “It is common knowledge now that 
an otherwise innocent current—that is, one of low 
voltage—may through certain defects become an exceed- 
ingly dangerous current of enormous voltage.  Earthing 
1s, of course, the main source of trouble and the generally 
offered excuse, but if electric lighting is to be our mode 
-of obtaining artificial light esrthing must be overcome, 
and it seems to us that earthing has not been overcome— 
itis happening on all sides, and in several instances 
with most alarming resulta." 'The article then comments 
on a case in Regent-street, where in a photographic 
studio the electric current was said to be sufficlent to light 
St. Pancras Station. The writer proceeds to compare 
this large current to a large reservoir of water, and con- 
cludes that there ought to be some means in restricting 
the quantity of electricity allowed on the premises We 
suppose he knows what he means, but it is quite impossible 
to tell what this is from what is written. Reverting to the 
question of earthing, the article goes on to say: “In our own 
experience, earthing is constantly happening, and it is well 
known that in this manner a very high and dangerous 
current may be tapped by telephone wires, gas-pipes, or 
ordinary voltage electric cables.” The climax is reached 
when the editor asks for Board of Trade regulations to be 
made and rigidly enforced, and for all cables and wires to 
be placed in separate tubes and return wires provided. 
One can only conclude that the editor thinks electric light 
installations in London are run on an earth return. He 
would perhaps be surprised to hear that most effective 
rules have been issued by practically all the fire insurance 
companies and by the Institution of Electrical Engineers. 
It is only the carelessness of the individuals using the 
electric light which prevent these rules being enforced. 
We repeat that we are exceedingly suprised that such an 
incompetent article should appear in tbe Lance, and trust 
that its editor will see fit to apologise to the electrical 
profession for the misleading conclusions he has published. 


Liquid Fuel.—At tho ordinary meeting of the North- 
East Coast Institutiem of Engineers and Shipbuilders, 
Mr. E. L. Orde read a very interesting paper on Liquid 
Fuel.” In this he said that as new oilfields had been recently 
discovered and the cost of transit cheapened, it had 
become a serious question for shipowners to consider 
whether it would not be economical to use oil instead of 
coal on vessels trading towards the East. The solution of 
the question, he thought, lay, first, in the cost of the fuel 
and its practical calorific value as compared with coal; 
secondly, in ita effect on the life of the boiler furnaces in 


which it was burnt; and thirdly, and perhaps the most impor- 
tant of all, ite immunity from danger. The first point was, of 
course, constantly varying, and the other two practically 
resolved themselves into one—the efficient combustion of 
the fuel. The existing appliances designed for the purpose 
might be broadly divided into three—viz., those in which 
the liquid fuel was injected into the furnace in the form of 
a spray by purely mechanical means; those in which the 
spray was prodaced by the introduction of a gaseous 
medium; and where the liquid fuel was introduced into 
the furnace in the form of vapour. The experiments 
carried out by the author were made with crude Borneo 
oll, which was good fuel oil. The flash point of this oil 
was 2lideg. F., and ite calorific value 18,831 British 
thermal units. In the first type of apparatus for burning 
the oil, the mechanical spray, the oil was discharged under 
pressure into a burner, made so that the oil jet was broken 
up so as to burn readily at the firing point of the fuel. 
The advantages of this system were its simplicity and 
noiselessness. The best resulta with this type of apparatus 
showed an evaporative efficiency of about 18:5lb. of water 
per pound of fuel at 212deg. F. With the Borneo oil this 
gave a fuel efficiency of 64:6 per cent. In the second type, 
in which the oil is introduced into the furnace in the form 
of a spray in the presence of a gaseous medium, either steam 
or air, the best evaporative efficiency was between 131b. and 
14lb. of water from 11b. of oil at 212deg. F. The third class, 
in which the liquid is introduced as a vapour, the author 
thought promised the best results, as an evaporation of 
from 151b. to 161b. at 212deg. F. should always be obtained 
with dry Borneo oll The general conclusions produced 
from the investigations the author made were that liquid 
fuel of good quality, sueh, for instanee, as Borneo oil, used 
in boiler furnaces, if efficlently treated, should show a 
reduction in consumption of about 40 per cent. as compared 
with coal; a reduction in bunker space of about 15 per 
cent. for the same weight of fuel could be made, and a 
reduction of about 50 per cent. for the same radius of 
action. There could also be a reduction in the stokehold 
ataff of at least 50 per cent. The advantages of liquid 
fuel in ease of manipulation, cleanliness, absence of smoke, 
reduced temperature of stokehold as compared with coal, 
increased life of boilers owing to constant temperature, 
improved performance of engines owing to constant steam 
pressure, were obvious, but the question of immunity 
from danger required some consideration. With a fuel 
oil of which the flash point is 200deg. F. or over there 
should be no risk of explosion whatever, and unless there 
is want of ordinary care in the management of the burning 
apparatus and the fuel supply, the danger of fire ought 
not to exist. Still, fires had occurred, and it might be 
well to consider the causes from which they had originated. 
The most fruitful cause appeared to be intermittent action 
of the burning apparatus. This might arise from dirt in 
the oil or from the presence of water. To get rid of the 
dirt it is only necessary to provide an efficient filtering 
apparatus, and this should form a part of all liquid fuel 
installations. The second cause, the presence of water, 
presented a more difficult problem. All crude oils had a 
certain proportion of water intimately mixed with them, 
and as the specific gravity of most fuel oils was from ‘9 
to ‘08, and in the case of some shale oils even higher, it 
was obviously exceedingly difficult to eliminate this water 
by gravitation unless the temperature of the mixture was 
comparatively high. The expansion of oil under increase 
of temperature was considerably greater than that of 
water, and some arrangement whereby heat could be 
applied to the contents of tbe bunker seemed to be 


necessary where crude oll was used, 
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x 1'0647 = 95,823 = 129 h. p., in place of watts lw 
90,000 x 0:0146 = 1,314 — 1:89 h.p. 

It will be seen from Fig. 24 that the armature winding 
offer a completely closed circuit for the passage of a current, 
and that the current would only flow down to the eon 
mutator in order to pass to the external circuit, bot thy 
in order for a coil to be short-circuited on itaelf by th 
brusb, the path of the current must be down lug a, throug: 
the corresponding commutator section, through the brut 
into the next commutator section, and thence along lug 
into the coil proper again, and hence if the extra resistans 
of 0:05 ohm were placed anywhere in this external part d 
the circuit, the total resistance of the armature would ony 
be increased by a very small amount. Now the question 
arises, where shall this extra resistance be placed ! [nth 
brush, either directly or by means of the brush contac; 
in the commutator sections; or in the lugs! It is often 
placed in the brush, which is done by u g carbon i 
place of gauze brushes, but as the use of these open up 
another issue, the adoption of this type will be treated 
separately. The commutator sections have been made d 
iron and other high-resistance metals, but the write 
believes that the use of these metals for this purpose hu 
now been entirely abandoned; any additional resitsns 
placed in an electrical circuit will increase the he: 
ing effect at that point, and, as has been pointed 


THE PHILOSOPHY OF DYNAMO DESIGN. 
(Specially contributed. ) 
(Continued from page 786. ) 


It has been shown that by inserting an iron core into a 
solenoid the magnetic effect of the solenoid is very greatly 
increased, this being due to the fact that iron offers an 
easior path to the lines of force than air does; now the 
inductors lying in a slotted drum, surrounded on three 
sides by iron, and only separated on the fourth by a very 
short air-gap, theself-indaction will be enormously increased, 
as the lines travel along a path of small reluctance. Fig. 23 
shows the difference in the two paths for a slotted and 
smooth core, and it is self-evident that the self-indaction 
effects would be still further increased if the armature be 
made of the perforated or tunnel type, which is sometimes 
adopted. e bave seen that one of the fundamental 


principles is that -K. and that this holds good in every 


case; and we have further seen that, owing to the very 
small amount of resistance which any individual armature 
coil has, a very low number of lines of force cut per unit 
time is sufficient to induce an E.M.F. which is of ample 
value to cause a large short-circuited current to flow round 
the coil. This E.M.F. may be produced either by the 
inductor cutting the forward lines of force, or from the 
effects of self-induction. If, however, the resistance of the 
coil were increased, there would be a great reduction in 
the value of the induced current, although the E.M.F. 
induced would be the same as previously was the case, and 


Fic. 93. 


R would not require to be of very great dimensions before 
the value of the induced short-circuit current would be 


negligible. Fie. 94. 


: i E x 108 x 60 
The formula yir dia that UNIO $, may out when treating of the mockanical € 
: S N of tbe commutator, it is most inadvisable 
be written E = "106460 ^ Now if we assume that the anything which will increase the heat of the «m 


mutator. The employment of reostene and other hi 
resistance metal oe has been suggested for te 
commutator lugs, and has given good results upon tria. 
If the lugs are made to have a resistance of 0:05 ohm ext, 
the total increase in the resistance of the armature will b 
0:05 ohm, because the current passes to the commutator 
at the positive brush, as we have seen, through two log 
which are in parallel to each other, and from the com 
mutator to the armature through two lugs at the negative 
brush, which are also in parallel with each other, but are 
series with the two positive lugs. The use of these lug! 
made of some high-resistance material will then largely 
damp the self-induction effects; and considering sg" 
Fig. 20, if owing to the increased resistance in the circu! 
of the d coil the short-circuited current has not risen W 
the normal of the b series—viz, 100 amperes—il 
readily take the additional current required without spark: 
ing ensuing between Section 1 and the hrusb, because nt 
on 


self-induction is equivalent to each active length of a 
single complete coil inductor cutting 10,000,000 lines of 
force per second, and we substitute these values in the 
above equation, wo shall get $ = 10,000,000, C; = 2, N =1, 


7 
or pu 2% 10 =0 2 volt. 
1C? 


Mr. A. E. Wiener, in his "Dynamo-Electric Machines," 
gives an example of an armature wound wich 84 complete 
coils and having & resistance of 0:0146 ohm. The resistance 
of each individual coil will be equal to 0 0146 x 4 +84 
=00007 ohm approximately. Inserting the two values 
E=02 and R = 00057 in the equation, we get C 


TY. = 285 7 amperes. If an external resistance, say, 
0:0007 
equal to 0:05 ohm, were added in any way to the circuit, 


02 
we should get C= Soo 4 amperes approximately. 


Since the watts lost in the armature are equal to 
Ca? Ra, where C, = the total armature current and 
Ra = tbe total armature resistance, it would not be advis- 
able to increase the resistance of each coil to the amount 
stated above ; for, taking the same example, and assuming 
that the cnrrent output is 300 amperes, we should have 
Ra = 0'0507 x 84=4=1:0647 and the watts lost 90,000 


¢ 


y will there be an increase in the resistance of the path 
of the main b current, but also because the increw 
resistance of 0'1 ohm (because there are two lugs in the 
circuit of the d short-circuited current) in the d coil vil 
prevent the self-induction from offering any great resist 
ance to the growth of the current. Hence, as it will not 
now be necessary, in order to fulfil the requirements for 
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sparkless commutation, that the d coil shall carry exactly 
100 amperes at the moment when it passes from under the 
influence of the brush, and is thrown into the ö series; and 
there will be a certain amount of variation in the amount 
of current which can be sparklessly commutated with the 
brushes in one position, and a large amount of fixity of 
lead will be established. It may be necessary to warn the 
student that the inserting of high-resistance lugs may easily 
be carried too far, and that it should not be done to any 
great extent without the warranty of experience. | 
The substitution of carbon for gauze brushes adds to the 
resistance of the circuit of the short-circuited coils, not so 
much because of the inereased resistance of the carbon brush 
as compared with that of a gauze brush, but owing to the 
imperfect contact of the h and the commutator. 


However well ground the contact area may be, the 
resistance of the contact area between copper and carbon 
is very great. That this has been found to be so in 
practice is evident from the fact that it has been found 
necessary to deposit a film of copper on the contact area 
of &ny carbon which forms pu of any electrical circuit, 
such as the carbon plates used in batteries, and the faces of 
lec carbon brushes which make contact with the brush- 
oldler. 

Now it has been already stated that if the path of a 
current bifurcates so as to give two parallel paths during 
part of its length, the current will flow down these paths 
in a ratio inversely proportionally to the resistances of the 
two paths, and it is evident that if the resistance of one 
path were gradually increased, while that of the other 
remained constant or even decreased, the flow of the 
carrent would gradually transfer itself from the path with 
the increasing resistance to that with the constant rosist- 
ance, until when the resistance of the first path reached 
infinity, the current would have all been transferred to the 
other path. This is what practically occurs with the use 
of carbon brushes. 


LEE TI 


Fie. 26. 


Considering again Fig. 20, the 5 main current, were self- 
induction eliminated, would flow to the brush through 
lug w and through coil d and lug z in amounts inversely 
proportional to the resistances. of these two paths. Now 
we have shown that by the use of carbon brushes the self- 
induction is to a great extent eliminated, and therefore the 
b current may be considered as flowing freely through these 
two paths; and we have also stated that the resistance 
added by the use of carbon is not so much due to the 
specific resistance of the material as to the contact resist- 
ance of this substance and copper. Hence the resistance 
to the flow of any current from a copper plate to a carbon 
contact will vary inversely as tbe area of contact. If, then, 
we assume that the resistance of coil d (Fig. 25) to be 
negligible, the current from 5 will flow to the.carbon brush 


equally through sections 1 and 2; but as the commutator 
revolves the brush will gradually cover less of section 1 
and more of section 2, so that the resistance of the 
path through section 1 will increase and that through 
section 2 decrease, and the current will follow the path 
with the decreasing reaistance, until when the condition of 
affairs shown in Fig. 26 is reached very little current will 
be flowing through section 1l, and this will dwindle away 
to zero, as section 1 breaks contact with the brush, and 
there will be no current flowing either from the commutator 
to the brush or vice versd to break, and hence there will be 
no s King. 

though the self-induction has by the insertion of tbis 
high resistance been to a large extent overcome, it has not 
been entirely annihilated, and it will still oppose to a 
certain extent the increase of the main current through the 
coil, d, and will thus tend to increase the amount of current 
which flows through section 1, so that if we were to con- 
sider the carbon brush as built up of laminations insulated 


from each other, but making contact at the top of the 


brush, the current from section 1 would flow through the 
leading laminations, and that from section 2 through the 
trailing laminations ; then the effect which this weakened 
self-induction would exercise would be to increase the 
current density in the leading laminations, and these would 
have a tendency to increase in temperature more 
than the trailing sections. This is the result which obtains 
actually in practice, and shows that the effects of self- 
induction have not all been removed by the employment of 
carbon brushes. 

It has often been found that the substitution of carbon 
for gauze brushes has made all the difference between a 


Fia. 27. 


sparkless and non-sparkless commutation, but it is not 

ways possible to make this substitution. The current 
density of the contact area for gauze brushes should be 
about 125 amperes per square inch, although anything up to 
250 amperes per square inch may be permitted, but for 
carbon brushes the current density per square inch of contact 
area should be from 30 to 35 amperes, and should in no case be 
allowed to exceed 50 amperes, otherwise the brushes will get 
very hot, and the leading edge will soon begin to burn, so that 
it will be seen that considerably more length of brush line is 
required for carbon than for gauze brushes. With is rre 
machines, this brush line can only be obtained by adding 
to the length of the commutator, which is & costly matter, 
but with multipolar machines, especially those for high 
E. M. F. and low current, the brushes being fixed at each 
pole, the length of the commutator is not unduly increased. 
When the length of the brush line is not sufficient to 
enable carbon brushes to be used, sparking may be some- 
times cured by using a gauze brush having a carbon tip on 
the leading side. Fig. 27 shows one arrangement of this 
type where the carbon tip js carried by a thin spring 
copper or brass strip in front of the brush, and it will be 
readily seen that such a device will act to a great extent 
similarly to a carbon brush. 

When carbon brushes are used, it is most imperative that 
the commutator be kept free from any superfluous oil or 
grease. If this is allowed to accumulate it will gradually 
collect under the soles of the brushes, where it forms a 
film of a more or less insulating nature, and so prevents 
the current from being properly collected, and arcing will 
take place from the commutator to the sides of the brushes, 
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and disastrous sparking, together with bad omang miy 
of the commutator (which is positive to the brush), 
ensue. If, however, the brushes are taken off in time, the 
commutator and the soles of the brushes cleaned, the 
sparking will disappear. It is also most important, in order 
to obtain the best results, that the soles of the brushes be 
roperly cut to the curve of the commutator, and that 
fore the machine is run with full load the brushes are 


properly bedded. 
( To be continued. ) 


THE ARRANGEMENT OF THE DISTRIBUTING 
NETWORK. 
BY CHAS A. GILLIN 


The fact tbat the distributing networks of electricity 
supply stations do not receive that amount of attention 
which their circumstances and peculiarities would seem to 
claim has upon several occasions been referred to in papers 
and discussions by municipal electrical engineers and others 
interested in this icular branch of supply station 
practice ; and although it is now receiving far more atten- 
tion than was formerly the case, yet in many instances 
there appears to be a great want of system and foresight in 
the designing and arranging of these networks. is 
especially noticeable at the commencement of supply, and 
the reason is probably not far to seek. 

As a general rule, a clerk of works or a resident engineer 
is appointed to superintend the installation of the whole of 
the plant, its accessories, and the general A ment of the 
supply undertaking. This, of course, includes buildings, 
boilers, engines, generators, switchboards, and the distri- 
buting network, besides the usual business connected with 
the office work, ete. ; and it can scarcely be expected that 
one man in every case can possess the intimate knowled 
and experience necessary to lay out each of these essentially 
different branches of his profession so as to give the 
maximum amount of satisfaction and efficiency for all time, 
and the minimum amount of trouble in years to come. Of 
course, it will be said that this has all been arranged by a 
consulting engineer, but as a rule he designs only the 
general arrangement or the scheme of the undertaking, and 
merely specifies the majority of things in a general way 
(although there are consulting engineers who go thoroughiy 
into the whole question). 

In the case of the network, it frequently happens that 
the consulting engineer merely arranges for the distributing 
mains to be carried along a few of the principal thorough- 
fares, and arranges the feeding points, without any regard 
to the fature, in places which suggest themselves to him 
after a few moments’ thought as being convenient, and 
therefore the whole of the work of designing the network 
devolves upon the resident engineer. Thus when we find 
all the detail work, and, indeed, a large share of the 
heavier work, left to a man who has probably had very 
little experience in that direction, it need scarcely be a 
matter for astonishment when it is found years later that 
certain contingencies have arisen which have been unpro- 
vided for, but which would undoubtedly have been foreseen 
by a man experienced in this class of work; and that 
mistakes were made in expecting certain developments to 
take place which the man of experience would never have 
thought of expecting. It is in view of these facts that 
the writer will endeavour in the following pages to point 
out what he considers from experience to be the best 
method of arranging the network in tbe first instance, 
and in the system of extension afterwards. 

It is not intended to enter into any of the advantages 
and disadvantages of any particular systems of distribution 
or to discuss their relative merits, nor is it necessary to 
enumerate and dwell upon the various conditions, depending 
upon the nature of the district to be supplied, under which 
certain systems of distribution are much preferable to 
others, information upon these points being readily obtain- 
able from papers which have been recently read before the 
Municipal Electrical Association and other scientific bodies. 
We will confine ourselves exclusively then to the question 
of the arrangement and design of the distributing network, 


and to deal with the subject in a convenient manner we 
will consider it under the following heads, some of which 
are made compulsory by the Board of Trade rules and 
regnlations, the remainder appealing to the engineer either 
from a purely business point of view or from the stand. 
point of good engineering practice: (1) uniformity ol 
pressure; (2) maximum variation of pressure; (3) con- 
tinuance of supply of electric energy; (4) facility in fault 
localisation. 

1. Uniformity of Pressure.—The question of the uniformity 
of pressure is a very important one, not only on account of 
the Board of Trade regulations, but also from the business 

int of view, for the effect caused by the contrast produced 

y the fact of one consumer receiving current at several 
volts higher pressure than another in close proximity, is 
neither pleasing to the senses nor conducive to the extensive 
adoption of the electric light, Perhaps the most common 
cause of a difference in degree of light in adjacent premises 
is due to a want of balance in a three-wire system, thus 
causing an abnormal drop in the neutral wire, and a corre- 
sponding difference between the pressures on the positive 
and negative sides of the system. 

Fig. 1 is a diagrammatic sketch illustrating a hypothetical 
case of this nature. F., Fo, and F. represent the positive, 
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centre, and negative feeding boxes respectively, at any 
feeding point at which the voltage is maintained conetant. 
A, B, 8 represent distributing boxes at some distance away 
from the feeding point, and it will be noticed that on the 
negative side the voltage across the distributors at B and C 
is higher than tbat at tho negative feeding point. At first 
sight this appears somewhat paradoxical, but, referring to 
the sketch, we find that the total voltage acroes the two 
outers, A and C, is lower than the total voltage across 
F, F. by the drop in pressure in the two outers, the drop 
in the neutral wiro making the difference between the 
pressures across A, Band B,C. By studying the diagram 
(Fig. 1) the reason will appear obvious, as the voltage is 
marked at all points, and the drop in volts along the 
distributors, Di. D, and D., is also shown. The only way 
to avoid want of balance is to observe grea’ discretion in 
the connecting up of consumers by noticing particularly 
the probable time of demand and the nature of the load, 
and balancing consumers against one another in accordance 
with these observations. 

The best method of effecting a good balance over the 
whole system and its integral parts may be explained by 
turning to Fig. 2, which illustrates diagrammatically the 
area of supply, each small square (as farther explained in 
Section 2) representing a section of the network, each 
section being supplied with current by one feeder at or 
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near ita centre —i. e., the centre of the square. Consumers 
on the same side of each street in each section should be 
balanced gar one another, and any difference in balance 
on one side of a street should be arranged to be com- 
pensated for by any opposing difference in balance on the 
other side of the same street or in one of the adjacent 
streets. It is important that the consumers on the same 
side of the street be balanced against each other, and not 
the consumers on one side against those on the other side, 
for by adopting the former method we obtain the minimum 


Fia. 2. 


of drop of pressure in the distributors. The streets being 
thus balanced, the whole section containing these streets ie, 
therefore, also well balanced, and, consequently, the load 
on each side of the feeder for that section should be nearly 
equalised, thus giving the minimum of drop of pressure on 
the whole system by the adoption of a systematic method 
of balancing consumers. 

Another cause of a difference in degree of light in 
adjacent premises is found in towns supplied by a number 
of isolated networks, each of which networks is supplied 
by separate feeders; for although the pressure at each 
feeding point may be the same, yet there may be a great 
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difference between the respective pressures at the con- 
tiguous ends of the various networks. This will be seen 
by reference to Fig. 5, where the pressure at the two 
feeding points, Fi and F, is shown to be the same, but the 
drop in volts along the distributor, F, P,, is greater than 
the drop in the distributor, F, P,, owing to a difference in 
the amount of current carried by each of these cables, whose 
sectional areas are equal The remedy for this state of 
affairs is purely one of design, and consists of a judicious 
interconnection of the various distributors of each network, 
combined with an exercise of judgment with regard to the 
terminations of the cables of each network relative to the 
terminations of the cables of the other networks. 


2. Maximum Variation of Pressure.—This section should 
have been treated under the heading of Uniformity of 
Pressure,” but it was thought advisable to treat it separately, 
as it involves factors which do not really come under that 
heading. 

The maximum variation of pressure in any network, 
according to the Board of Trade regulations, must not 
exceed 3 per cent. (2j per cent. in high-tension systems) 
of the declared pressure—i.e , the pressure which the supply 
company or corporation declares to be that at which the 
current is supplied to the consumers connected to the 
network. Complaints very often come to hand from 
various consumers, who state that shops or houses in one 
part of the town are better lighted than their own premises 
which are situated in a different quarter of the town, and 
it is therefore incumbent upon the undertakers to keep the 
percentage variation of pressure as low as is compatible with 
economy, and by so doing to give complete satisfaction to 
everybody as far as possible. 

One of the questions to which we must give our atten- 
tion at the commencement of supply is, therefore, how to 
so design the arrangement of the network as to keep within 


the Board of Trade limit of variation, not only at the 


present time, but also at any future time when it may be 
necessary to make extensions to various parts of the town 
and its environs. In dealing with this point, a knowledge 
of the district with which we are concerned is really neces- 
sary, but the general method of procedure may be set 
down in such a manner as to meet the requirements of any 
ordinary town. Variation of pressure depends upon dro 
in volts, and drop in volts depends upon three princi 
items—viz., the length of the conductor, the sectional area 
of the conductor, and the amount of current carried by the 
conductor. Of these three items, it will be comparatively 
simple for a man experienced in this work to very soon 
estimate one of them—the amount of current to be 
carried. Having obtained this, we are in a position to 
find the sectional area of the conductor required, for the 
question of safety precludes us from loading the cables 
above a certain density per square inch of section, say 
500 or 600 amperes. But there is another factor to con- 
sider in this connection—viz., the most economical section 
of conductor, compatible with safety, to use. The resulta 
of the investigations of Lord Kelvin, Profs. Ayrton and 
Perry, Mr. Kilgour, etc., into matters relating to the sizes 
of feeders and distributors, have been exhaustively treated 
upon by the authors themselves in the technical journals, 
in their own publications, and in papers read before 
scientific associations. 

The formule deduced by them cannot, however, be used 
without some definite data to work upon ; and in the case 
of new supply undertakings it would be wise to take the 
sizes of their cables from those adopted by other under- 
takings, working in similar places, and under similar con- 
ditions, until they are in a position to supply their own 
data, when they can, before the works assume very large 
proportions, reorganise their network to suit their own 
cases. Assuming that the above-mentioned data are avail- 
able, the most economical section of conductor to emplo 
can be calculated by methods for the explanation and eluci- 
dation of which the reader is referred to the publications 
mentioned above, and especially to Mr. Kilgour's contri- 
bution on this subject in “ Practical Electrical Engineer- 
ing," as it is impossible in the space available here to do 
justice to the subject, and any abridgement of it would 
only be confusing without serving its purpose. 

It is advisable to carefully study the area of supply and ita 
probable extensions, and if the necessary data be available, to 
make the required calculations which, aided by experience, 
will enable several standard sizes to be adopted for the cables 
for the distribution of the current. 'These standard sizes 
should then be adopted throughout the system. The sizes 
of distributors vary, asa rule, between & square inch and 
‘04 square inch. That portion of the area of supply which 
may be designated by the name of city or town, as distin- 
guished from the outlying districts, can now be divided 
into squares, of which half the length of the diagonal is 
such that the drop in pressure in an equivalent length of 
the predetermined: size of cable, at what is estimated to be 
the maximum current which will flow through any one 
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of the distributors, at the working pressure, is slightly 
lower than the variation of pressure allowed by the Board 
of Trade. The m shown in Fig. 2 represents this 
portion of the area of sopp! of any town or district into 
which a system of distri cos of electric energy is to be 
introduced. C indicates a point situated at the centre of 
this portion of the area, ind stra(cht lines intersecting each 
other at right angles are drawn through it. The maximum 
length of the distributors from any feeding point —i. e., half 
the length of the diagonals of the squares—as obtained 
above, is marked off from the centre, C, along each of these 
lines, giving the points FI, F,, F and F, as the centres of 
the squares. The most convenient places near these points 
will then be our prospective feeding points. 

The sizes of the feeders, as in the case of the sizes of 
the distributors, are perhaps more a matter for the dictates 
of experience than for the results of calculations, although 
having already agreed upon the sizes of the latter, we are 
in a better position for the determination of the sizes of 
the former, except in so far as the drop in pressure and 
economical working is concerned, for in the former respect 
the length of the proposed feeder will obviously have a 
great bearing on its section, especially when no device is 
used at the puppy station for maintalning the standard 
voltage at cach ing point. Any such device, however, 
is quite unnecessary in the majority of well-designed net- 
works, and their employment should be rigorously avoided, 
unless absolutely essential to the proper maintenance of 
the correct voltage, as it is xd a to complicate the 
switching arrangements at the supply station more than 
necessary. In some instances, as, for example, when the 
supply station itself is used as a feeding point, a regulating 
device for adjusting the voltage at the feeding point is 
absolutely necessary, the section of the feeder being then 
determined only by the amount of current it has to 
economically transmit. It will undoubtedly become advie- 
able at some future time to extend the cables into the 
outlying districts, and when this becomes imperative, each 
of these districts can be treated in the same manner as wae 
the more important central area of the town in the first 
instance ; a sub-station, fed from the main supply station, 
being employed to receive current at high pressure, which 
would here be transformed down to current at low pressure 
for distribution among the consumers in the district. 

The sub-station might be used as a distributing centre 
if more than one feeding point should be found to be 
necessary, or a sub-station and transformers could be 
placed at each feeding point if circumstances involving 
economical factors, such as distance, etc., rendered it 
irs to adopt such a course. 

t will be seen that in any distributing system arranged 
on the lines indicated above, extensions may be made in 
all directions without very much danger of large variations 


in pressure occurring at different parte of a town and its 
environs. 
(To be continued.) 
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RELATIVE ADVANTAGES OF DIRECT-CURRENT 
AND THREE-PHASE DISTRIBUTION FOR SMALL 
INSTALLATIONS.* 

BY H. A. EARLE. 


When accepting an invitation to read a paper before this 
Institution I was for some time in doubt as to what subject 
I should choose; none was particularly uppermost in my 
mind as one upon which I wished to discourse, but I came 
to a decision while travelling abroad ; the question covered 
by the title of my paper being brought most prominently 
before me, owing to the competition and different state- 
ments I met with, with re to the relative advantages 
of three-phase and direct-current machinery for small and 
medium sized installations. Owing to this it occurred to 
me that a comparison between the two systems would be of 
interest and likely to give rise during its discussion to 
pone which would be a guide for the future. Competition 
$ not always, especially in some countries, carried on on 


* Pepe read before the Manchester Section of the Institution of 
Electrical Engineers. 


strictly commercial lines, and I have experlenced instances 
where a competing firm, finding it could not secure an 
order for direct-current machinery, has offered polyphu 
machinery as an alternative, singing its praises at great 
length, setting forth advantages without number, and 
naturally ignoring the other side of the question; this ls 
not as it should be, but with inexperienced purchasen, 
with no one to guide them, it is at times successful. 

I have found the title I first adopted for my paper some 
what too limited in its scope, and have briefly considered 
questions which relate to the distribution from sub-stations, 
as well as that of the choice of machinery and distribution 
for small installations. The type of machinery, and the 
system to be adopted for supply and distribution, are in 
the case of large plants most carefully considered, simplicity 
of design, first cost, and subsequently economy being among 
the most important of the many factors. In the case of 
small installations, however, such as are put down to supply 
light and power for mills and factories, the question is not 
infrequently decided irrespective of theoretical considers- 
tions, The purchaser in England is very usually in the 
hands of the consulting engineer, but in countries where 
this commodity does not exist he is often guided by the 
5 power of the seller, and sometimes by fashion. 

or the lowest price may mean but little as regards 
cheapness when there is no specification. There are many 
ways of preparing a low tender, and the omission of some- 
thing in one which is included in another, the adoption of 
different voltages, various groupings of lamps and motors, 
different speeds for generators and motors, may give one 
system an apparent advantage over another which it doe 
not in reality possess. 

Many firms have, up to the present, given their chiel 
attention to direct-current work, and this has met tho want 
of the smaller installations as well as those of the greater 
portion of the large central stations. Single-phase supply 
at high voltage, with distribution from transformer stations, 
has competed keenly with direct current, but lamps of higher 
voltage, together with three-wire distribution, has given the 
latter a long lease of life, and has enabled it to be employed 
for large areas without undue loss or a prohibitive 
cost of copper. We have seen 50-volt and subsequently 
100-volt lamps iu regular use for large installations, bat 
now 200 up to 230 volt lamps are quite the accepted 
standard, and this higher sedi has so largely reduced 
the first cost of copper that in many stations where the use 
of alternating currents was formerly warranted, 
current machinery is being put down, and even in some 
instances the alternating-current machinery being taken out 
Running and driven balancers, together with feeder boosters, 
are required as auxiliary machines for direct-cyrrent 
three-wire distribution, from sub-stations dealing with large 
powers, and feeding over a considerable area; but it is 
more than probable that in the future 400-volt lampe will 
be available, which, with a two-wire distribution, would 
render the two first-named machines unnecessary, 
eliminate the cost of the centre wire. As polyphase and 
monophase machinery live on the [ree of copper, it can 
be fairly assumed that every saving in this respect will take 
away their livelihood and reduce their utility. Where 
lighting constitutes the „ of the load, the 
copper required is proportional to the watte per candle 

en by the incandescent lamps ; any reduction, therefore, 
in this respect is of great importance. Lamps are, I under- 
stand, shortly to be put on the market consuming two watti 
per candle, or even less, and every advance in this direction 
is, I again hold, to the advantage of direct current, and will 
enable it to eover a wider field, for who will use high 
voltages and transform down if they can use low with equal 
economy, or includecomplicationswhen they may be omitted! 
All auxiliary machinery and apparatus has only one object, 
and that is, to reduce the price of the mains, or, as I have 
soon it stated, adopted in the vain endeavour to chest 
Ohm's law out of its due tribute of copper. There are 
some who blindly champion alternating and polyphase 
systems, call commutators excrescences, and quote experi 
ments, which claim to show that polyphase weigh a mere 
fraction of direct-current machines. A statement in Herr 
von Dobrowolsky's remarks in the discussion on a paper 
read by Herr Görges in 1892; was quoted in the firm 


THE ELECTRICAL ENGINEER, NOVEMBER 30, 1900. 


edition of a book, and has again appeared in the second 
edition—namely, that a certain multipolar continuous- 
current machine gave 11,000 watts, but that when a three- 
phase armature was run in the same fields, it gave an 
output of 33,000 watts. I doubt this test being one 
which one could consider upon a commercial basis, On 
turning, however, to the paper in question, I find that 
Herr von Dobrowolsky also said: An alternating-current 
machine is so totally different in its construction to a 
direct-current machine, that such comparisons cannot be 
fairly made, and that it is equivalent to saying that a 
spoon has an efficiency of 100 per cent. when used for 
soup, but only one of 50 per cent. when used for cutting." 
Notwithstanding all this the polyphase system is at the 
present time the most satisfactory solution of long-distance 
transmission, and will be utilised more and more to transmit 
large powers into the centre of towns, and to cope with 
the many difficulties which present themselves, but the 
chief point I desire to raise is, whether the distribution 
from the sub-stations should be by polyphase or direct 
current, and whether for smaller installations one system 
Offers such advantages over the other as to warrant a 
preference being given. Notwithstanding the existence 
of several eminent advocates of single-phase machinery I do 
not propose to consider it, nor have I had to deal with it 
in connection with the competition I have experienced, 
especially abroad. 

With regard to the two remaining rival systems, the 
commutator seems to be the red rag of polyphase exponents, 
but any trouble that has been experienced on this bebalf is 
merely & passing nightmare, and has only occurred with 
machines of large power running at high speeds, in con- 
nection with which considerable experience is required and 
very high-class workmanship demanded in order to enable 
carbon brushes to maintain good contact on a surface run- 
ning sometimes as high as 40 miles an hour. Thie difficulty 
has been experienced by most of us, but is being rapidly 
overcome, and in a short period it will be a thing of the 
past; it is, however, much to be desired that the high 
engine speeds which have been saddled upon us for plants 
of 1,000 h.p. and upwards, may in the future be reduced 
some 20 per cent. With reference to the comparative 
weights of direct-current and polyphase generators, wo may 
take as a good example of the latter one of the 22-pole 
three-phase generators built for the Central London 
Railway, and which has an output on full load of 850 kw. 
at 94 revolutions; this machine has a weight of 37 tons, 
or with exciter, say, 39 tons. As an example of a large 
direct-current traction and lighting generator, we may 
take one of a number of 10-pole machines, now being built 
at Salford Ironworks, having an output of 900 kw. with 
fixed lesd, and running at 95 revolutions per minute. 
This machine has a weight of 45 tons, or correcting for the 
increased output, it equals 42 tons; this machine could, how- 
ever, have been built lighter as a shunt generator, with the 
compound windings omitted, and with the smaller range 
of voltage than necessary, the magnets would have been 
lighter, and probably with advantage more in number ; 
the weight would then have been practically identical with 
the polyphase generator, with which it has been compared. 

th re to the weights and prices of still larger gene- 
rators, 1 have compared a 1,400-kw. x cos ¢ polyphase 
generator running at 93 revolutions with a direct-current 
one of the same output, and for the same speed ; the former 
with exciter would weigh approximately some 64 tons and 
the direct-current generator approximately the same. Com- 
paring the prices of the above machines, the polyphase has 
the advantage, and is approximately some 12 per cent. 
cheaper to build, this being chiefly due to the coat of the 
commutator on the direct-current machine. There is, 
however, one point which cannot be passed by unnoticed, 
and that is the small safety clause attached to the output 
of the polyphase machine—namely, cosine ¢. What is this 
Why, it means that on an inductive load this apparent 
12 per cent. advantage is wiped out, and may even, and 
very probably Mgr re the boot on the other foot; bat more 
of this later on. ith regard to smaller sizes of 200 kw. 
to 400 kw. I do not find that there is much difference—in 
fact, the figures I have tend to show that the advantage is 
on the aide of direct current; but I will not preas this point. 
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Respecting the weights of the two types of motors, the 
lyphase type with squirrel-cage rotor is considerabl 

ighter, but the large motors of 50 h.p. to 100 h.p. wi 
wound rotors weigh about the same. mparing the price 
at which the smaller sizes are sold, the polyp ve 
an advantage of about 5 per cent.; but figures I have care- | 
fully examined for motors from 10 h.p. to 100 h.p. with 
wound rotors show a good average of 10 per cent. in 
favour of continuous-current when compared with poly- 
phase motors imported into this country, and the cost of 
importation does not amount to 10 per cent. 

nsidering next the cost or weight of mains, the advan- 
tage is on the side of three-wire direct-current distribution, 
as may be seen from Table A, in which it is assumed that 
the various systems are for incandescent lighting as well 
as for power, and that the voltage is limited by the lampa, 
the circuits being so arranged that each lamp can be 
switched on singly. As regards the voltage, column 1 
gives the virtual volts between any two wires when lamps 
of the same pressure—namely, 200 volts—are employed 
on each system, but this figure may certainly be taken 
exception to in the case of the alternating systems, for it 
must not be forgotten that their maximum voltage is the 


J times their working voltage, or 1:41 times as great. 
And this cannot be lost sight of when taking into con- 
sideration the questions of insulation and risk from 
shocks. I have accordingly given in column 2 the 
maximum voltage between any two mains on this basis. 
There is also another point to be borne in mind in connec- 
tion with the mains for polyphase systems which contain 
many motors, and that is for equal loss they must be 
increased im section at least 10 per cent. above that given 
in the table, and required for continuous-current systems, 
in order to allow for the loss due to wattless currente, and 
this figure may have to be still further increased to 20 per 
cent., or even more should many of the motors be put down 
to deal with very variable loads ; in fact, the section of the 
mains in the table must be increased in the inverse ratio 
of the power factor of the system, taking into consideration 
both motors and lamps. In the comparison, a third or 
common wire has been included, where necessary, to fulfil 
the condition of individual control but the systems 
are assumed to be in balance—i.e, there is no loss in 
the centre wire, which has been taken in all cases as 
25 per cent. of the weight of an outer. It is seen that con- 
tinuous-current three-wire systems are only beaten by one— 
namely, in the case of the three-phase star with common 
return, but then the saving by having only three wires 
instead of four to fix and insulate would cancel this small 
difference, not to mention the better regulation which can 
be obtained with continuous-current machinery. With 
regard to this small difference of one, the three-phase star 
has, moreover, no right to, for it is entirely eliminated, 
and the tables are turned, by what I have said respecting 
the loss due to wattless currents when motors are used; 
and the three-wire direct-current system is then found to 
be at least 10 per cent. the best of all, as regards the 
weight of copper. From the way I have drawn the 
diagrams of the three-phase star circuits, it can readily be 
seen why, when lamps are used, the fourth or common 
wire is necessary to maintain proper regulation of voltage 
on the lamps, for without it the system would be com- 

ble to a continuous-current two-wire system with three 


nps in series. 
urning next to the question of running motors upon 
the circuits, the points to be considered are: (1) startin 
torque ; (8) 3s, bu ii of speed ; (3) constancy of speed ; @ 
efficiency. Polyphase motors are essentially constant-spee 
machines, and the speed of the smaller sizes is high, the 
arrangement of the winding is limited, and in this respect 
they do not so readily lend themselves as continuous- 
current motors do to windings by which any desired speed 
can be obtained. Various ingenious methods have been 
adopted to meet the requirements, which are more or less 
satisfactory, but there is still considerable room for further 
development. | 

1. Starting Torque.—A. continuous-current motor even 
when shunt wound exerts its full torque, with a small 
increase of current over the full-load current, and is capable 
of satisfactorily dealing with any work for which it may 
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TABLE A. 


EQUAL PRESSURE ON THE LAMPS. 


. Diaoran or SrsTEM. 
"^^^ represents Dynamo windings. 
200. Volt Lamps. 


— — 


ut 


Continuous 
Curre 
2 wires- 


Current 
3 wires 


Continuous | 


3-phase 
mesh 


EQUAL POWER TRANSMITTED. 


EQUAL LOSS IN THE LINE 


No current 


equal total 
in 


power 200a . 


be employed. Small three-phase motors with squirrel- 
cage rotors, starting with full torque, require a momona 
rush of current, approximately equal to 24 times the full 
load current. This is an undesirable feature, and to obviate 
it motors of larger powers are started up with a resistance 
in the rotor circuit. This minimises but does not remove 
this defect. This behaviour would prevent a three-phase 
power installation being arranged so that all motors may 
start up with the generator. With respect to this, I 
arranged a power installation of 850 eh. p. in a large 
spinning and weaving mill abroad, in which are included 
some 10 compound-wound continuous-current motors, 
placed long distances apart, and ranging from 220 h.p. 
to 250 h.p. In this installation all the motors can start u 
simultaneously with the generator on practically full lo 
the starting current required being not more than some 
50 per cent. in excess of the fall working current. In 
cases where the running torque is constant, but where a 
great starting torque is required, series-wound continuous- 
current motors offer the best solution. I have one 
case especially in my mind, in connection with a 
polyphase installation in a cotton mill, where a large 
number of motors of 8 b.h.p, with squirrel - cage 
rotors, were put down, each to run a line shaft 
driving 24 narrow looms. In this case trouble was 
experienced in starting up, belts coming off, or the motors, 
especially on Monday morning, when everything was stiff, 
refusing to start at all. Larger motors were in some 
instances put in, and in others fast and loose pulleys were 
added: a 7-h.p. direct-current motor would have done the 
same work, and have given better results. One method 
of increasing the torque of polyphase motors on starting 
is to increase the voltage on the stator by means of a 
booster transformer. Another method is to alter the con- 
nections of the stator windings from star to mesh, this 
increasing the pressure in the ratio of 1:75 : 1. Another 
arrangement is to change the connections of the stator 
coils from series to two sets in parallel. The requisite 
starting torque can, however, be obtained from a direct 
current motor, whether shunt or series wound, without any 
of these devices. 


2. Speed Regulation.— The regulation of speed, either of 
continuous current or of polyphase induction motors, it 
effected by somewhat similar means. The speed of an ordi 
nary shunt motor can be varied in three ways, either by 
inserting a resistance in the armature circuit, by altering the 
voltage of supply, or by varying the strength of the fields. 
Like shunt or series direct-current motors, polyphase motors, 
except the smallest sizes, require a resistance to be inserted in 
the rotor or 3 windings to keep the starting current 
within bounds ; merely by the use of such a resistance any 
desired variation of speed can be obtained with either type. 
With this method of s p however, the input remain 
practically constant, and it is, therefore, too wastefal to be 
adopted where a high NE efficiency is imperative 
throughout the whole range of speeds. A direct-current 
motor running on a three-wire system with two voltage 
available, combined with regulation of the field, can be 
made to yield a very high mean efficiency equalling 83 per 
cent. for the whole of the working range—that is, for some 
66 per cent. of the speeds and an average of 75 per cent. 
vids aut the whole range. Weakening the field by 
introducing resistance into the stator circuit of a poly 
pne motor increases the slip and the motor runs slower, 

ut as the field supplies the rotor current in the same 
manner as the primary of a transformer supplies the 

secondary, the torque falls off very rapidly. By d 

the number of poles in the stator winding the 
can be halved ; this necessitates, however, an inconvenient 
number of windings, increases the complication of the 
switch, etc., and is rather impracticable. Considering the 
various devices as a whole, one cannot but be drawn to the 
conclusion that the direct-current motor on a three-wire 
system, with two voltages available, or on a two-wir 
system with double-wound armature, together with the 
provision for some field regulation, is the simplest and 
most desirable, for it gives all variations of speed most 
economieally, and it can be easily arranged so that there 
is no jump whatever between one speed and another. 
Three or four instances have come to my notice where 
Oe eee 
ce by polyphase current, but in connection with whic 
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rnotor-generators have been added to supply direct current 
tso motors requiring to be operated through a large range of 
sspeed at a high mean efficiency. 

3. Constancy of Speed under Varying Loads.— In this 
respect a shunt-wound continuous-carrent motor acknow- 
ledges no superiority to the polyphase : the slip on the 
latter increases with the load, but shunt-wound motors are 
available which can maintain constant speed from no load 
to fall load. For tramway work a polyphase motor will 
maintain a more constant speed when climbing hills than 
a series-wound continuous-current motor, but as this is at 
the expense of current, a high speed on the level and a 
slower speed on hills seems more to be desired, and 
likely to reduce the maximum current demanded from the 
station. 

4. Efficiency. —I have compared the efficiencies of direct- 
current motors, which have been most accurately tested, 
with figures which I consider are fairly representative of 
what can be obtained with polyphase, and give the com- 
parisons below : 

Direobourrent .. 82% . 86% ... 88% .. 91% . 92% .. 92 
recb-current ... A „ 85% . 867 ... 91% ... 92% ... 92H 
Polyphase 759 — 80 4 i 84% oi 887 x. 907 " 917 
This shows a large superiority for direct-current motors of 
small power, and a small advantage on the larger sizes. 
The power factor of polyphase motors, as far as any 
published figures go, as well as those which are obtained 
from various makers, vary more widely than seems at 
all necessary, and in order to obtain a fair average I 
dotted all the power factors I could get upon a sheet of 
paper, and then drew a curve through the lot, and I give 
you below the readings which resulted from this curve. 
Power factor for polyphase motors on full load : 
B.H.P. 5 10 15 25 50 100 
: 949 cma 8l 2 83 '86 88 

With regard to the above, it is needless to remark that 
the power factor of continuous-current motors is unity. 
Having considered how the various operations are effected 
for changing either the speed or torque, or both, let us 
consider the conditions under which motors have to work. 
These may be divided under four heads, and stated as 
follows: (1) constant speed with constant torque; (2) con- 
stant speed with variable torque; (3) variable speed with 
constant torque; (4) variable speed with variable torque. 

Constant Speed with Constant Torque.—This condition is 
one which exista when motors are used to drive lengths 
of shafting, from which again are driven a considerable 
number of small machines, such as are found in a cotton 
mill or a large machine shop. In this instance the load is 
fairly constant, possibly not varying more than some 10 per 
cent. It isin such cases that a polyphase motor is at its 
best, and endeavours to rival the shunt-wound direct- 
current motor, which, however, is just as good for the 
purpose, or probably a little better. 

Constant Speed with Variable Torque, —This second con- 
dition occurs in cases where large portions of the load are 
being frequently thrown on and off; the shunt-wound 
motor is all that can be desired as regards speed on such 
work, and the current taken is in fair proportion to the 
load. The polyphase motor is also satisfactory as regards 
speed, but the current is high on the lighter loads; a con- 
siderable percentage is certainly wattless current, but it adds 
up the C? R losses, and at the same time decreases the 
capability of the generator for useful work; and this 
is a point which must be borne in mind when com- 
paring a polyphase generator with a direct-current 
one. We have seen how a power factor leas than 
unity for the motors necessitates an increase in the 
size of the mains, and this acts in a similar manner 
upon the generator. If the current were in phase 
with the E.M.F.—that is, if the power factor were 1, in 
place of averaging, say, '85—the polyphase generator could 
do 173 per cent. more work than it would be able to do 
under the latter condition. But, again, with many motors 
working on a system, a power factor of 85 cannot always 
be relied upon, and one of 75 or even lower may have to 
be reckoned with. We see from this that the firet cost of 
an installation may be considerably increased by this con- 
sideration, and besides this the wattless currents exercise 
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a very bad effect on the regulation of a three-phase mashine, 
very much more so than if the currents were in phase, 
necessitating very much heavier windings on the magnets 
to deal with a low power factor than a high one. 


Variable Speed with Constant Torque.— This third condi- 
tion is met with very frequently—for instance, when 
driving eallenders, paper-making machinery, and in pump- 
ing, etc. To meet it with polyphase motors the regulating 
switches are more complicated, and to effect many changes 
of speed the groupings of the winding become many in 
number, and efficiency is sacrificed. In this respect the 
continuous.current motor is more easily managed, and will 
yield a higher mean efficiency. 


Variable Speed with Variable Torque.—The fourth condi- 
tion is especially present when driving calico printing 
machinery. An eight-colour machine, for instance, may be 
utilised for printing any desired number of the eight 
colours, the torque increasing practically in direct propor- 
tion to the number of kollara dn use. The speed of printing 
the goods at the same time varies in accordance with the 
number of colours being printed, and with the class of 
work the machine is doing. For this class of work a very 
even turning moment is necessary ; one must be able to 
run up to any desired speed without jumps or jerks, and 
the contemplation of a three-phase motor arranged for high 
efficiency at all speeds and to comply with the requisite 
conditions, is not a taking one. 


I have heard the point raised that for factories where 
there is much inflammable dust about, a chance spark from 
the commutator might set the place on fire, but perfectly 
satisfactory entirely enclosed direct-current motors are at 
work, not considering the thousands on tramcars, but 
also in factories of all descriptions ; fireproof gauze covers 
are also employed for motors—these do not exclude all 
ventilation, and render the motor quite reliable even where 
spirit vapours are present. The facility for the use of 
batteries on direct-current systems is one which must 
recelve careful consideration. These are continually improv- 
ing in quality, give excellent results in the hands of those 
that understand them, and offer great advantages, both asa 
stand-by and as regulators ; they can therefore frequently be 
utilaed to assist direct-current supply, and at times to effect 
considerable economy, whereas a three-phase battery has yet 
to be invented. Polyphase motors appear specially suitable 
for long lines of railway where considerable distances are 
travelled without a stop at a uniform rate of speed, and 
where crossing-pointe which would complicate tho con- 
ductors do not exist, for beyond a comparatively limited 
distance high voltage must be used, and then, whichever 
system is employed, ee apparatus is necessary ; 
in such instances polyphase supply, with polyphase motors 
on the train, would not call for rotating transformers, 
stationary transformers along the line being the simplest 
and cheapest arrangement. Such a system is, however, 
unsuitable for use in towns with 1 stops and a very 
variable rate of speed ; besides this, 1 am sure that it would 
create a great commotion among the inhabitants of a town 
not 100 miles away if it were proposed to erect two trolley 
wires in place of the one, which to some already appears 
distasteful. Judging from what some of the larger firms 
on the Continent are doing with respect to polyphase 
machinery, I understand that, although they have given it 
the very greatest attention, they find that the volume of 
their direct-current work exceeds that of the polyphase. 

I have endeavoured to consider the chief points which 
should guide us in the choice of a system for ase for 
the smaller installations. In cases where lighting alone 
is required, the first cost of polyphase or direct current 
would appear to be very similar ; the simplicity of the 
latter system, both as regards the wiring and the 
regulation of the voltage to my mind, gives direct 
current the preference. Where a number of motors are 
on the circuit for whatever purpose they may be 
required, and whether the system includes lighting or 
not, I consider that direct current shows a very decided 
advantage, except in a few very special cases. Moreover, 
the use of batteries is all but excluded with polyphase 
systeme, even for a night load, and this is frequently of 
considerable importance. I have, doubtlese, to some minds, 
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left unsaid many things I ought to have said, and to others 
said many things I ought not to have said, but this may 
be more an advan than otherwise, for it will admit of 
those shortoomings ing criticised during the discussion, 
and may enable me to fill the gaps and correct my errors. 


Discussion, 


About 120 members and friends attended the meeting at which 
the above paper was read. Dr. Edward Hopkinson took the chair. 
The discussion was very much interrupted by the hiesing of an arc 
lamp, and the said although he believed in continuous 
current for arc lighting, he did not think he could take the present 
lamp as an ideal example of good work. 

During the reading of his paper Mr. Earle said that he bad 
recently found that from 25 to 30 per cent. more power was 
required to start up shafting on a Monday morning than was 
required on any other morning. 

Mr. Miller, who opened the discussion, said that he would have 
preferred to have spoken later on in the evening. He, however, 
generally agreed that for small installations direct current was the 
p ing, especially for motors, as the speed could so easily be 
varied. He gave an instance of a shipyard that had come under 
his notice w in one or two yards polypbase distribution was 
employed which worked bie well, while inthe other yard continuous 
current was employed, whicb, in his opiuion, worked much better. 
He also gave another instance, in which the Helios Company had 
been asked for their opinion as to which was the better plant to 
instal where a pressure of 230 volte was required, and they bad 
replied that for this pressure and particular job three-phase 
distribution could not be recommended, as it was only of use in 
cases of long-distance transmission. Mr. Miller went on to say 
that many installations of polyphase distribution had been put in 
merely on the recommendation of the seller, and that there were 
man poopie in this country holding the idea that nothing was 
good in way of electrical machinery unless it came from the 

ntinent or America, He had lately been reading Mr. Fedden’s 
report to the Sheffield Committee, and he took ib that the report 
was mostly in favour of single-phase distribution. As to three- 
wire distribution for small ins tions, he did nob think it was 
necessary, as ib involved complications, and small installations 
sbould be kept as simple as sible, so as to secure good work 
being putin. In America polyphase transmission was much used, 
but nob for ultimate distribution. On the question of 
town lighting, no offhand statement could made as to 
whether polyphase or direct current was the best to use, as each 
case must be considered on its own merits. 

Mr. Sayers congratulated Mr. Earle on his paper, which be 
had read with interest. He considered that they could nob attach 
too much importance to the question of speed regulation, and it 
was nob always easy to make a case out for electricity when con- 
sidering the question of steam-engine versus electricity for driving 
machines, as the question of convenience and facility for turning 
oub work depended on speed. He thought it would pay generally 
to put in motors with variable shunt resistances where variable. 
speed motors were used, and if a machine will oommutate properly, 
it would maintain ite speed fairly evenly with a variable torque. 

Mr. Wood said he had no doubt that continuous-current semi- 
enclosed motors were the best. He had known of a case, on 
a combined motor and lighting installation, where alternating 
currend was used, and when switching on the motors the voltage 
was reduced from 110 to 70. He bad, however, found no difficulty 
in starting up an installation of tbree-pbase motors, if all the 
motor switches were first closed, and then the generator started u 
with a strong field. He thought that three-phase motors woul 
be more advantageous on the question of price when compared 
with Cuat proar continuous-current motors, and thab such motors 
could be advantageously used in coalmines and very dusty places 
generally. On the Continent he had seen three-phase motors in 
use with cone pulleys so as to gob variable speed. 

Mr. Lacey said that Mr. Earlo's paper had put all the pointe in 
favour of direct current, and that he agreed with him where 
variation of speed was necessary. He had known of a case ina 
printing works where it was desired to regulate the speed of 
motors from the foreman's box, without tbe actual user knowing 
anything of it, and he thought it would be difficult to do this with 
polyphase motors. For tram work direct current was much more 
advantageous. He had only seen Mr. Earle’s paper just as he had 
come into the meeting, and would have liked to have had time to 
study it at lelsure. 

Mr. Lindley said be thought that a polyphase motor was 
mechanically perfect, and that the absence of a commutator was a 
very great benefit. Change of speed he knew was a great ques- 
tion, especially for machine tools, but ib was surely not hopeless 
to expecb that something could be done in this matter with poly- 
phase currents, As to engine speeds, he thought that in the long 
run tbe bigher speeds must win. 

Mr. Richardson said that there was probably no greater 
advocate for three-phase currente than himself, but he thought 
there was no suier way of killing the system than by indis- 
criminate recommendation. No doubt centralstation engi- 
neers would be very pleased to see 400.volb lamps on tbe 
market. He could not agree witb Mr. Miller as to the use of 
three wires, as he thought that the complications were of very 
small moment where two voltages were available. At the Niagara 
station, out of 40,000 h. p. he had found that 14,000 h. p. was 
actually used as continuous current againet 8,000 h. p. or 9,000 h. p. 
as alternating. — | 


Mr. Whalley 
committed iteelf to the manufacture of po 


- tion, but could be avoi 


said thab this was the oniy country that had not 


hase machinery, I 
St. Petersburg there was one station distributing polyphase 
currents and running in competition with two others using single 
phase. Polyphase currente were in use to a extent abroad, 
and were often used nob only for distribution, but in workshop 
using small motors. He thought they had more work than the 
could tackle with continuous-current manufacture, and 
that the Institution should issue a standard table of efficiencies 
as there were too many motors turned out which were nx 
properly tested. 

Mr. G. I. Wordingham said he was very much interested i 
the paper, and approached it from a central-station point of vn 
but he had h to hear more about distribution from mb 
stations. He still stuck to his old idea—that continuous curre 
was the thing to sell to consumers, but that for transmission ore 
long distances multiphase generation was essential. Mr, Eu 

made no reference to rotary transformers, Four hundred 
lamps would solve many difficulties, but they m 
that they had that very important body the 
deal with, and he was pretty certain that they would not allor 
the use of 400-volt lamps with 800 volte across the outers of: 
three wire installation. 

Mr. Earle said he referred to the use of 400-volt lamps on two- 
wire installations. 

Mr. Wordingham, continuing, said that the question of troabk 
with commutators depended upon where the motors were bought, but 
he thought tbe difficulties were negligible. The complication d 
switch gear with ree phase currents was a very important qoe. 

ed by using low- currente, 

Mr. Ritchie said they must consider the small consumer, and i: 
was advantageous to him to have a motor without a commutator, 
For regulation of speed, direct-current motors were now farou. 
able. As to the figures from Niagara Falls, the current was moti; 
used for tramways and a lob for electrolytic purposes, which mas, 
therefore, be continuous. 

The Chairman said that the last year’s president of the Instin. 
tion was very much in favour of alternating currente, and thi 
this meeting was of quite the other opinion. There were ray 
serious objections to alternating currente, and he had no doubt 
that continuous current was the proper thing. He was afraid 
there was an evil day in store for three-phase users, when current 
which would be continuous, came to be generated direct from coal 
Parallel running with alternating currente presented considerable 
difficulties. For arc hting, b currente were much mo 
favourable. They could not do without continuous currens f 
they tried. They must have exciters in an alternating station, 
and these must have commutators, If they looked at some of tbe 
metropolitan companies’ works coste, they would see that those for 
continuous current were much lower than those for alternating. 

Mr. Earle, in reply, said that on the Continent, where he be 
lost an order for direct-current machinery, owing to the fact that 
the firm were intending to use alternating current, on going 
back to the same place a year after he had found the alternating 
machinery replaced by direct-current machinery. When starting 
bis paper he a view in favour of three-phase currents, bat 
the more he went on with it the more he saw that direct current 
were right, and had therefore changed his views at the end. 

The meeting concluded with a vote of thanks to the autho. 


A 
3 
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ELECTRIC OSCILLATIONS, 


The first of a series of four Cantor lectures on “Electri 
Oscillations and Electric Waves" was delivered by Prof 
J. A. Fleming at the Society of Arts on Monday last. There 
were a goodly number present, and we would recommend il 
electrical engineers who wish to become aw fait with th: 
subject to make an effort to attend the remaining lecture d 
the course. The experiments arranged by Prof. Flemin 
were most successful, and conduced to the ready understand 
ing of the subjects dealt with. After a brief reference to th 
adoption of electric oscillations to wireless telegraphy, Prt. 
Fleming commenced his subject by explaining that bis 
lectures would deal with oscillations of a frequency of vey 
much higher value than were employed in alternating-currett 
distribution ; instead of a frequency of from 25 to 100 complete 
periods per second, frequencies of from 100,000 up to million 
per second would be dealt with. With this great increase o! 
frequency it would be shown that resistance loses much oi 
the importance which it exercises with ordinary eletrk 
lighting currents, and that induction and capacity became 
much more important. Again, it would be shown that the 
crystallised idea of some with respect to conductors and nor 
conductors, and with respect to the current being the same 
in every part of the same circuit, would be rudely upset. Thé 
usual methods of producing the low-frequency currents wer 
quite useless when one required to generate these electrica 
oscillations. There was only one method known by whic 
this could be done, and that was by the discharge of ct 
densers. In order to get the oscillatory discharge, wel 
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known rules had to be followed, first enunciated mathe- 
matically by Lord Kelvin in 1851. He showed that the 
discharge would be oscillatory if 
R< L 8 i 
where R = the resistance of the circuit ; 
L = the self-induction ; 
C = the capacity of the condenser. 
The fact that the discharge could be oscillatory was first 
discovered by Joseph Henry in 1842, when studying the 
magnetising of needles by means of a discharge from a 
Leyden jar. The varied result of this operation led this 
experimenter to a belief that in certain cases the discharge 
must be oscillatory. Later on, Mr. Boys, by means of photo- 
graphy and revolving mirrors, obtained records of these 
oscillatory discharges, and studied the causes which varied 
the number of actual oscillations which occurred. One of 
the great essentials for producing an oscillatory discharge was 
the very sudden release which took place when the discharge 
passed through air; the breakdown of the air from a perfect 
insulator into a fairly good conductor was a most marvellous 
and hitherto unexplained phenomenon. Prof. J. J. Thomson 
had shown that the electric pressure between the points was 
not sufficient to start the discharge. A list of dielectric 


strengths in kilo-volts per centimetre was then given. The 
figures were : 
P tjl. eer 8 4,000 
II..... A J 8 000 
EBDeonn!ſdsddgddg,hhdddddd caasnaess 
eee, . onion w rerni 3 83 
(Cotton seed oil . ne cupo RS eaa pn oh ode o se 67 
Air flm Zum thiok.. e ese b e e ee 57 
, err RET Bs 27 


He and several others had tried to use oil as an insulator, 


but the breakdown was not so sudden as when the discharge 


took place through air. The formula for the frequency of 
the electric oscillations which was most convenient for use in 
ordinary work was the following : 

5,000,000 


JOL 


where C is the capacity of the condenser in microfarads, 
and L the induction of the circuit in centimetres. It must 
be remembered, however, that the induction of a circuit to 
an oscillatory discharge was not the same as for ordi 
alternating currents. The following formula would be found 
accurate for ascertaining the induction of these high-frequency 
waves, as expressed in terms of the length and diameter of 
the wire used : 
L=21 {2:3026 log, = -«) 

where L = the length of the wire in centimetres ; 

d = its diameter ; and 

a is a constant depending on the form of the circuit. 

For a straight wire a= I, for a circle of a single circular 


The frequency equals 


. conductor a = 2:45, and for a circle of square conductor 


4-206. It was then impressed upon those present that 
when one spoke of. & frequency of 1,000,000 of these 
electrical oscillations, it was not meant that there were 
1,000,000 oscillations each second. What really took place 
was that there were a few, say 10 to 15, oscillations of that 
frequency, and then a pause in which no discharge took place, 
then another discharge, etc. The experiment was shown 
that a transformer could be constructed for these oscillatory 
currents, and that a zinc screen, even of the thinnest rinc, 
was quite sufficient to cut off the effect of the primary on 
the secondary. With the apparatus exhibited there were 
12 turns in the primary, and three in the secondary, which 
lighted up a four-volt lamp. This was a step-down transformer. 
To construct a step-up transformer, Prof, Fleming showed 
that the ordinary method of transformer design must beavoided. 
It was most important to have a considerable space between 
the adjacent convolutions of the primary in order that the 
self induction of the primary circuit should be kept low. This 
was clearly demonstrated by an experiment. These trans- 
formers were accordingly constructed with a few turns on the 
primary, wound with a considerable insulation space between 
the adjacent turns of the spiral, and a single layer of secondary 
wire was placed over the primary. It was found that a glass 
insulation was the best to use ; it was also found that it was 


better to make the transformer long rather than to try more 
than one layer. Experiments were also shown that iron cores 
in a coil did not much affect this induction as far as these 
electrical oscillations were concerned. This was intimately 


.| connected with the fact that with these high frequencies the 


current was almost carried by the skin of the wire. The 
lecturer explained that the ordinary formula for ascertaining 
this effect did not apply to these high-frequency currents. A 
most interesting experiment was made by Prof. Fleming to - 
show how these oscillatory currents could be set up in a poor 
vacuum without any exterior conductors; for this purpose a 
bulb similar to that used for the large Sunbeam lamp, but 
with a comparatively poor vacuum, was placed inside a coil 
of wire through which these electric oscillations were being 
passed. The result was a circulation of electric discharges 
round the rarefied air in the bulb, which produced a most 
brilliant illuminating effect. 


ELECTRICAL CONTACTS.* 
BY FRANK ©, MASON. 


It is curious that the subject of electrical contacts has 
received so little attentlon in the literature and discussions 
of the general subject of electrical application. At the 
basis of nearly every variety of electrical apparatus, 
whether for signalling with small currents or for the 
larger work of heating, lighting, generating, and develop- 
ing electric power and the application of electricity to 
chemical processes, the contact or point of discontinuity in 
the circuit is found as an essential part of the apparatus or 
of the method. 

It is well at this point to say that this 
limited to those 5 is 5 emplo 
small currents, as in telephony, telegraphy, and signalling, 
and will not touch on the larger field that its subject 
embraces in the utilisation of heavy currente. However, 
the line of demarcation between the light current and the 
heavy current is now by no means so sharply drawn as it 
was in the days when the primary battery, in one form or 
another, was the sole dependence of the telephone and 
telegraph engineer. When we see the dynamotor and the 
storage battery used as the central source of energy for a 
telegraph, fire-alarm, and telephone system, we naturally 
wonder for how long we can speak of the light current 
applications of electricity as a distinction from those 
employing large and powerful currents generated by 


ynamos. 

Contacts may be roughly grouped into three classes: 
those that are intended to be permanent (such as joints in 
wire and cables); those that are semi. ent (such as 
contact between wire and bindin Piu and operative 
contacts; or those that are inten to be opened and 
closed at will, as m dg switches, eto. 

To all these of junctions, two enemies exist 
constantly tending to destroy efficient electrical contact— 
chemical action and dirt. It is scarcely necessary to spesk 
of mechanical strains, which are guarded against naturally 
by the exercise of common sense. Ohemical action, as it 
applies to contacts, is generally due to the remnants 
of some eompound or chemical used in soldering, and 
to the action of air and moisture (either singly 
or in conjunction), producing oxidation of the surfaces 
in contact. This action is enormously enhanced by tho 
formation of sparks at contacts of the operative kind, the 
resultant film of oxide 1 generally a non, conductor, 
and interfering greatly with the operation of the contact 
Dirt, as Emerson says, is merely matter out of place.” 
In electrical work dirt means any non-conducting substance 
that interferes with good electrical contact. It is often 
dust, but in operative contacts is more frequently the 
products of oxidation of the points of contact themselves, 
where (as is too often the case) these are of the baser and 
more oxidisable metals. 

Permanent jointe, or contacts, are used both in line 
conductors and in instruments. Nowadays, the general 
introdnetion of hard-drawn copper wiru for overhead line 

Extract by the Zlectrical Review of New York of a paper read 


before the International Association of Municipal Electricians, . 
Pittsburg, Pa., Sept. 26, 1900. 
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work has reduced practice in this kind of jointure to a 
question of the best way to handle that material. Expe- 
rience has shown that soldering such jointe draws the 
temper of the wire, making a point of mechanical weak- 
ness, while the ancient habit of linemen of twisting the 
wire at the joint into tight spirals, leads to the same result. 
For these reasons the twisted and soldered joint must 
necessarily give way to one of the various and excellent types 
of tubular joint now manufactured for the purpose. In cable 
work especially, where paper insulation is used, the best 
practice now, strangely enough, is to use merely the twisted 
joint without solder. The wire being soft and subject to 
no strains, the joint is abundantly strong, while ite sheath- 
ing, after jointing fully, protects it from the harmful action 
of the atmosphere and moisture. To solder such a joint 
would add the danger of corrosion from the dissolving 
action and slow electrolysis of the fluxes used. 

Permanent joints in switchboards and instruments, being 
protected from the weather, are generally soldered. The 
wires used should be tinned, so as to leave no excuse for 
the use of the mischief-making chemicals sold as “soldering 
solutions.” Tubular solder having resin or stearine flux in 
its hollow part should be used, and the utmost watchfulness 
employed to keep acid and “salts” away from the work. 
One easy joint made by these means may plant the seeds 
of trouble to be reaped later, and, by the peculiar pro- 
vision of fate, almost invariably just when trouble or 
breakdown is most to be feared. | 

Semi-permanent contacts are, practically, of only two 
kinds, binding posts and fuses. The average American 
binding post is a piece of metal with a hole drilled through 
to receive the wire and another drilled and tapped to 
receive a set screw, which may or may not have a pointed 
end. The design of this type of binding post is utterly 
vicious. 'The screw may shear the wire nearly in two, 
leaving it so that the slightest strain will break it off, or it 
may not come down to a tight bearing on the wire, leaving 
a loose joint ready to collect dirt and become inoperative. 
Much the better type is that variety of binding post in 
which the wire is firmly held between two flat surfaces, 
thus ensuring a large area of contact, and which is provided 
with a lock-nut so as to avoid any danger of the binding 
washer working loose. In instruments having binding 
pes of the other type, considerable improvement can 

introduced by putting small hexagonal nuts a little 
larger than the driving heads of the binding screws on the 
latter, and setting them down firmly on the top of the post 
to act as lock-nuts. 

In fuses, which are an absolutely necessary part of any 
installation in a modern city traversed by electric light and 
rallway conductors, an excellent opportunity for bad con- 
tacta presents itself. The practice of securing the fuse 
wire under a washer or the head of a screw is very bad, as 
the wire is strained, is apt to be reduced in section at some 
point, and cold flow of the fuse may take place. To obviate 
these troubles it is usual to attach pieces of copper to the 
ends of the fuse wire, screwing these down tightly under 
the binding washers. If the fuse, as is too often the case, 
is merely squeezed into the copper end, the trouble is only 
transferred to another point. Hence the best solution of 
the fuse difficulty is to use copper lugs, to which the fusible 
wire is securely soldered, held down by screws provided 
with lock-nuts. Care should be taken in installing fuses 
not to set them in place under strain, as their expansion 
and contraction under temperature changes produce 
crystallisation of the metal or reduction of its cross- 
section at some point. 

While the two classes of contacts already referred to 
are, in a large measure, in the hands of the operating force 
of a fire-alarm, telegraph, or telephone installation, the 
third class, and the most important of all to us—the working 
contacta of instruments—are confined to these structures, 
and their nature is determined by the manufacturer. In 
keys, relays, vibrating gongs, the switching apparatus of 
the telephone station, and in all other places where signalling 
eirenits must be made and broken, sparks will be formed, 
aad no practical device known to the art can prevent their 
formation While dust, always inimical to good contacts, 
can be excluded from such places by proper construction 
of the inv rument, nothing will prevent the formation of 


oxides at the point of sparking, which is also the pointe 
contact, except making these points of some material t: 
will not oxidise. 

For this purpose, the only substances known that anc 
the same time good conductors of electricity and posa 
the necessary qualities of mechanical strength, in 
platinum and a few other of the rarer metals, such u 
iridium and gold. The consensus of opinion and experien 
has shown platinum or certain of ite alloys to be the onr 
substance commercially available for the construction : 
contact points of this character. Unfortunately, platinu 
is a material of such great value that the expense of sx: 
contacts is greater than that of any other kind, a 
therefore, the temptation of the manufacturer to reph: 
such contacts with those of cheaper material, or to six 
the size, has been very great, and too often has be fale 
before it. He has introduced contact points of the bes 
metals in his instruments, and this has far too often invite 
if not assured, disaster. 

Blame for such substitution of cheap contacts cans: 
rest entirely upon the manufacturer so long as the wen 
of electric signalling apparatus fail to recognise the vale 
of the higher-priced article, or, recognising it, fail « 
etr its use when awarding contracts, and to see thi 
this vitally important detail has been honestly and inte: 
gently executed in the completed instruments. 

In municipal work, more than in any other, the electrial 
equipment must be absolutely reliable. A bad conu 
sticking together or full of oxides, may mean los am 
danger of the gravest sort to the community. Throw 
failure of the fire apparatus to respond to an alarm, or d 
the ambulance to answer its call, or of the police to apps 
promptly when summoned, a bad contact may exact! 
fearful toll in conflagration, or deatb, or riot; and in tk 
saving of a few cente’ worth of platinum the vast, exp. 
ditures of municipalities for fire and police protection, ani 
of the generous public for hospitals, may be nullified 
There is no room for economy of this wasteful kind i 
instruments upon which so much depends, and to which 
owing to the careful and conscientious superintendence d 
the members of this association, the public looks with perie 
confidence for perfect results. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


At the meeting of the Institution held on Thur 
Nov. 22, Mr. John Gavey read his paper on “Tele 
graphs and Telephones at the Paris Exhibition," an abstract 
of which appeared in our last issue. In the discussion, 


Sir w. H. Preece said ib did his heart good to aee such a large 
audience to hear an address which had telegraphs and telephone 
for its text. Ib reminded him of the early days of telegrapty, 
when sensation after sensation was described, and ringing applane 
from such full audiences was heard. He wondered if the young 
members of the Institution ever read of the early days of tele 
graphy ; they would learn a great deal by so doing. This v" 
not the firet time that a paper had been read ab the Institut 
dealing with the exhibits at an exbibition He bimeelf h 
brought before ib papers dealing with exhibits at the Pars 
Chicago, and Philadelpbian Exhibitions. He hoped the practi 
would continue, and that by hearing of the improvements 
inventions carried out in other parte of the world they would p 
let the profession in this country fall behind the practice in otbert. 
It was a remarkable fact that the growth of a busines Me 
proportion to its capacity for carrying oub tbat progres hë 
Gavey had shown them some great improvements in telegram 
but this axiom or maxim was nob confined to telegraphy. Its h 
true of the telephone, of electric traction, and of every ne 
and application of electricity to the industries. Ib was betar nr 
strongly shown in England and America than by the fact e : 
the length of telegraph wire increased, there also incre» s 
arithmetical ratio bbe carrying capacity of the line, 3? ii 
the present time a circuit would carry 10 times as mt : 
it carried when fireb the Institution made use of that 190 
Id was some 23 years since the telephone was first A 
Plymouth, and it was still questionable if telephony in Eng i 
was flourishing. They eaw a sort of triangular duel goin ood 
They saw a company which was striving hard to give * P^, 
rervice to the public, and they saw municipalities try!%% 
emulate their competitor. There was another emall depart 
called the Post Office, which was aleo trying to do its duty. ^. 
had the advantage over the other competitors that its bs bv 
broad enough to bear all the abuse put upon ib, He thought ie 
such a business as telephony should be manipulated W " 
concern only, and that ib should be conducted upon one pr 
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Only. He had once hoped to see a telephone in almost every house, 
but he was afraid he would never see his hopes realised. As to 
wireless telegraphy, they were getting tired of it. The papers 
still took it up wildly, but there did nob seem to be any progress 
made with it. If there was a single circuit now working practi- 
cally, he hoped that someone would read a paper to them on it. 
The most beautiful thing which Mr. Gavey had brought to their 
notice was the microphonograph. He thought ib was a thing 
which was coming to stay, and it was marvellous. Ib was notonl 
based on beautiful principles, but it was one of those things which 
was going to open the eyes of physiciste as to the character of 
molecular magnetic operations, There was nothing to his mind eo 
wonderful as the molecular magnetic action in steel. As to the 
altering of the names of the constants, Mr. Gavey had nob 
mentioned the names given. Thus the name given to the unit 
of netic field was the '' gauss,” and to the unit of magnetic 
flax the ‘' maxwell.” He did nob think the ''marwell" would 
come into general use, although it might be shortened to '* max.” 
He thought, however, that the name gauss” would be taken up 
for the unit of magnetic field. 

Mr. W. J. Hammer, of America, said that while on the Conti- 
nent he had seen one thing rue of by Mr, Gavey, and this was 
the ‘‘ telephonograph.” He had recently been in touch with some 
of the people connected with the invention, and they expressed a 
strong desire that the name telephonograph should be used. In 
Berlin he had also seen some modifications of it and some interest- 
ing experiments, but he could not say anything further concerning 
them, as he bad seen these experiments in a peculiar way. He 
had had considerable experience in working with phonographs 
&nd their modificatione, but had never heard anything in the Way 
of a speaking machine which was so clear as the telephonograph. 
There was no scratching sound as with an instrument where the 
record was made with a style. He had the pleasure of seeing the 
Nernst lamp in operation in Paris, but the subject was ono which 
hardly came under the heading of the paper. In Budapest he had 
seen the Pollak and Virag system of telegraphing, and in the 
present form ib was & most beautiful thing, and seemed to work 
satisfactorily. 

Mr. M. F. Roberts said that the author had mentioned the 
difficulty he had in explaining certain apparatus by the request 
made that he would not pu diagrams of it. This was one of 
the difficulties he himself had oxperienced in the Paris Exhibition. 
The exhibits in most instances were placed in the charge of 
attendants who éither did not understand them or who had been 
told to give no explanation of them. The catalogue was also a 
great difficulty, many people being unable to obtain information 
owing to ite bad preparation. He thought that the improvementa 
spoken of, with one or two exceptions, were points of detail, He 
would have been glad if Mr. Gavey had extended his remarke 
with reference to the improvements since the 1878 exhibition. He 
thoughb the improvemente in the telegraph were mainly in tbe 
higher finish of the instruments, and in the telephone they were 
chiefly the simplification of the design of the parts. The ebandard - 
isation which appeared in the telephone parte was mainly, ho 
thought, due to the influence of one or. two firms and to the 
employment by these firms of men who made a study of certain 
apparatus— such as switchboards, dynamos, telephone instruments. 
etc. By this means men were obtained who brought the special 
parb to its highest efficiency. The author had also called attention 
to Rowlands’s apparatus. From the earliest exhibitions there had 
always been some such machines, but they had not made much 
headway. He hoped tbe successful exbibits of the Rowlande 

Company would have the effect of popularising the typewriting 
telegraph in this country. | 

A communication was then read from Mr. A. W. Heaviside, 
president of the Newcastle Section, thanking Mr. Gavey for his 
paper, and asking questions on certain of the points raised. 

Mr. Dane Sinclair said the improvements in telegraphy which 
were described were very beautiful. He thought it possible that 
Mr. Gavey might be too enthusiastic over the central battery 
system. As to the microphonograph, or telephonograph, as another 
gentlemen called it, he would say, in justice to Mr. Gavey, that 
id was called a microphonograph at the Exhibition. For once in his 
life he had been ahead of his good friend Sir W. H. Preece, and had 
seen the apparatus at work. Ib gave a distinct record of speech, 
80 distinct that ib could not be compared with any record he had 
hitherto heard. The sounds came back pure without the grating 
sounds usual in the ordinary phonograph, The Post Office, under 
Sir W. H. Preece, had erected heavy copper wiresallover thecountry, 
but if only a telegraphic relay could be obtained these would soon 
geb oub of date, 

Mr. J. E. Kingsbury, in referring te the Bell system, said that 
while they gave every credit to the professor for his invention, it 
was yob rather early to remark upon it. He would like to say one 
word as to the application made by the Post Office of automatic 
signalling. The Post Office had installed this automatic system, 
and, much to the surprise of some people, had stuck to it. The 

central battery system was not a system of to day, for 20 years 
ago a patent had been taken out for it. Mr. Sinclair had thought 
Mr, Gavey too sanguine, He should like Mr. Sinclair to give his 
reasons for nA so. With regard to the telephonic repeater, 
he would remind Mr. 3 the question was of an earlier 
date than 12 years ago, as Mr. Gillman took out the first patent 
fora repeater in 1879. The first repeater seemed to have been a 
more practical working instrument than the present one. 

Dr. S. P. Thompson sail there were three points of interest. 
The new magnetic unite with which the Paris Congress had 
endowed them were certainly a great boon in speaking of magnetic 
quantities. They were able to say definitely that a magnetic field 
had an intensity of 18 gauss, instead of saying 18 alone, which 


seemed to hang on nothing. He was nob sure that the ‘' maxwell ” 
would be such a success, They already had a good word for the 
field of the magnetic flux in the magnetic line, and the word line 
was easier to use. He had had the pleasure of inspecting the 
Slaby-D'Arco system in Berlin, and to witness its working from 
Berlin to Oberweide. He did not think that the diagram shown, 
which looked like two sausages hung up, gave ono a good idea of 
the apparatus. Each of those sausages was a wire cage consist 

of six or eight wires about 150ft. long, and hung up from a b 
chimney perhaps. It was a remarkable thing that one could get 
messages recorded on the apparatus when both terminals were 
earthed. He would like to bear testimony to the extraordinary 
goodness of the recording phonograph and telephone which he 
saw in Paris. When he saw the instrument in Paris it was 
called the telegraphon. 

Mr. J. Gavey, in reply, said Mr. Roberts referred to the 
desirability of giving more detail of the improvements in telegraphs 
and telephones which had taken place since 1878. In composing 
this paper be had rather tried to make it suggestive than to state 
definitely what the improvements were. Ib would take a treatise 
on telegraphy and telephony todo this in detail. Much apparatus 
which was prominent in the Paris Exhibition of 1878 had not 
found a place this year, and vice vers4. One improvement he 
thought was wanted. Their good friend and servant the Morse 
system had served them long and well, but he thought it hardly 
up to the present requirements. He was rather looking forward 
to something of the Rowlands type, by which the measages could 
be received in a condition to be sent out, and without the necessity 
of tranacribing. He had no wish to depreciate Prof Hughee's 
beautiful instrument, but he thought they would admit that 
ib was preferable to have the message ready printed or typed. 
Mr. Roberta's remarke were true in that the improvements had 
been in matters of detail, bub the speaking instrument museb consist 
of a transmitter, line, and receiver, and when these were had, 
improvements could only be in matters of detail. He ventured to 
think that the improvements ia detail during the last four or five 
years bad amounted almost to a revolution. Prof. Thompson had 
referred to the sausage-like appearance of the cages in his Slaby 
and D'Arco diagram, but these were almost exact reproductions 
of those on the pamphlet supplied by the inventors ab the Paria 
Exhibition. 

Prof. Perry tben asked for the usual vote of thanks, which was 
unanimously accorded. 

Several pieces of apparatus were shown on the table. 


The following is a list of the candidates balloted for: 


Members.—J. Franklin, telegraph superintendent, B.B. and C.I. 
„ Bombay, India; R. Robertson, B. Sc. (Edin.), M. I. C. E., 
154, est George -streeb, Glasgow, N. B.; W. H. Trentham, 
39, Viotoria-stree b, S. W. 


Associate Members, —L. J. Aron, Aron Electricity Meter, Limited, 
46, Upper Thames street. E. C.; M. H. Bennett, 71, Queen Victoria- 
street, E.C.; R. Beveridge, Messrs. Powlesland, Beveridge, and 
Co., Plymouth; J. Bowden, Sheriff-mount, Gateshead-on-Tyne ; 
G. D. Dauncey, Suffulk-road, Sheffield ; J. Lambert, Electric Light 
Station, Dandee, N.B.; J. T. Morrison, Victoria College. Stellen- 
bosch, Cape Colony, S.A.; W. E. Pennefather, Electric Power 
Station, Second Basin, South Esk River, Launceston, Tasmania; 
H. N. Thomas, 42, Luck-lane-marsh, Huddersfield. 


Foreign Members.—Prof. R. Arnó, Instituto Tecnico Superiore, 
Milan; Prof. M. de Chitelain, Wasili Ostrow 10 Line, No. 5, 
St. Petersburg, Russia; G. Semenza, Società Edison, Milan ; 
W. G. Thomsen, Jydsk Telefon, Aktieselskab, Aarhus, Jutland, 
Denmark. 

Associates.—W . J. Baker, 327, Blackburn-road, Bolton; G. E. 
Cummins, 4, Williams-terrace, High-road, Chiswick, W.; A. J. 
Drakes, Chief Engineer’s Office, G. P. O., Capetown, S. A.; E. G. 
Fenning, 3, St. Matthew’s-road, St. Leonards-on Sea; W. Gaye, 
Eastern and South African Telegraph Company, Capetown, S. A.; 
J. O. G. Gibbons, 451, Shelford road, Old Trafford, Manchester ; 
G. Gordon, 4, Haddon-terrace, Mowbray, Capetown, S. A.; I. B. 
Hadaway, Metropolitan District, G. P.O., Capetown, S. A.; E. P. 
Harvey, Purland Chase, Rosa, Herefordshire; A. Henry, 8, 
Kimberley-terrace, Observatory-road, Capetown, S. A.; C. F. M. 
Hibberd, 44, Dewhurst-road, Shepherd's Bush, W.; F. Holland, 
178, Ashton New-road, Manchester; R. H. Kent, 54, Darley-road, 
Stamford Hill, N.; G. K. Nowlan, Sirdar House, 79, Valley-drive, 
Harrogate, Yorks; D. Page, 33, Bedford.street, Strand, W. C.; 
W. H. Ridpath, 41, Princess road, Kilburn, N. W.; F. H. Rippon, 
7 and 8, Queen-street, Exeter; E. L. Rossiter, Elsteinwick, 
Victoria; A. R. Turner, c/o Messrs. W. Denny and Bros., 
Dumbarton, N. B.; H. Wragg, 176, London-road, Sheffield. 


Students.—E. R. Alexander, 35, Birdhurst.road, Croydon; 
D. R. H. Browne, King’s College, London, W.C.; O. H. Browne, 
the Court House, Kingsthorpe, Northampton; H. L. Churton, 
Hillside, Cheater; R. C. Creasey, Star and Garter Royal Hotel, 
Wolverhampton; E. De Lautour, 34, Aldridge.road. villas, West- 
bourne Park, W.; C. H. Fisher, Higbfield, Hamlet Court road, 
Westcliff-on-Sea, Essex; R. B. Forster. Wynnstay, Roebuck, 
Milltown, co. Dublin; R. W. Gregory, 26, Great Peter-street, 
Westminster, S. W.; S. H. Harris, 2, Capel road, Faversham, a 
Kent; A. L Kavanagh, Mercere’ Hall. Ironmonger-lane, Cheap.” 
side, EC.; R. M. Longman, 26, Great Peter-street, Westminster, ` 


/ 


S. W.; F. O. Mills, 31, Lansdowne road, East Croydon; L. Romero, / 


2, Norwood-villas, Waterworks.road, Edgbaston, Birmingham ; 
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H. W. Taylor, 8, Elphinstone-road, Avenell-road, Highbury, NÅ -. 


W. B. Thompson, Ewhurst, Hendon. 
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MUNICIPAL UNDERTAKINGS AND INCOME TAX. 


Income tax was in the first place imposed as 
a temporary expedient to raise money urgently 
needed; it has, however, become a permanent 
institution without much tendency to shrink in 
poundage. If municipal undertakings are to be 
looked upon as profit-making concerns, such under- 
takings will have to pay income tax. Before dis- 
cussing this phase of a professedly difficult problem, 
we must once again revert to the opinions previously 
put forward in these columns. We have urged 
that no very great difficulty ought to be found in 
classifying the work to be carried out by muni- 
cipalities. There is one class of work not containing 
many items, about which there is no contention 
as being best carried out by the local authority. 
Another class with extensive items is well outside 
their sphere of operations. The third and smallest 
class consists of items either on the border line, and 
debatable as to which of the other classes they 
belong, or whether to be undertaken or not accord- 
ing to questions of expediency. Another point is 
that no municipal undertaking whatsoever should 
be carried on in order to obtain a profit. We 
feel perfectly certain that municipal profit-making 
is wrong in principle and will prove wrong in 
practice. The father of a family does not play 
off some of the members of the family against the 
others. The municipality is & family, its council 
the city fathers; yet these fathers seem lately 
to forget their fatherhood, and to differentially 
treat their children. But our desired Utopia is 
not yet, and meanwhile “profit-making” is a 
rampant certainty. It is but just, then, say the 
Income Tax Commissioners, that ‘ profits" should 
bear income tax. ‘‘ But,” say some of the municipal 
wranglers, '' these are really not profits. The money 
may be called profit, but that is really a euphemism 
to mislead the ignorant ratepayer, and to induce him 
to vote for us, who, on paper, seem to be doing 80 
much for him.“ What we do," say these sophists, 
“is to differentially rate the ratepayers. 
of the householders who deal with us pay a little 
more for their goods than they ought in justice to 
pay, and this extra payment is redistributed both to 
those who do deal with us and those who do not, 
thereby making our customers pay part of the rates 
that should legitimately fall upon non-customers. 
There is no income tax levied upon rates, hence there 
should be no income tax levied upon our profits.” 
Unfortunately, the Income Tax Commissioners will 
not listen to this sophistry, but demand their pound 
of flesh. Under these circumstances, the poor muni- 
cipalities have to pay ; and their trouble is to pay as 
jittle as possible, while the Commissioners, having 
no bowels of compassion, are somewhat exorbitant 
in their demands. Assuming that the undertakings 
carried on by the municipalities are purely business 
concerns, how ought they to be taxed? To answer 
this question, let us first consider some of the 
features of municipal finance. A year or two ago 
some of the seaside townships had to consider the 
building of temporary hospitals, and in some cases 
applied to the Local Government Board for powers 
to borrow and repay the outlay over a short period 
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of years. Such powers to repay were almost 
without exception refused. Again, during the past 
few years large sums have been borrowed for 
improving the streets and paving with wood, etc. 
It is permitted to borrow and repay over a term, 
but the term of repayment is decided by the probable 
life of the material to be used for paving. If & 
seven years’ term for repayment is granted, it 
is because the material is expected to last for 
seven years, and not to require replacing till 
after that time has passed. We may be sure 
that a Government office does not err in grant- 
ing too long a period; indeed, all the critics we 
have heard indicate that the period allowed is 
too short. It has always seemed to us that this 
compulsory periodic repayment as regards munici- 
palities served in place of depreciation and reserve 
in the case of companies. Income tax is not levied 
upon depreciation, and if one Government depart- 
ment says depreciation must be so much, and 
will not hear a whisper to the contrary, and 
will not extend the time for repayment—which, 
of course, would lessen the annual account for 
depreciation—surely another Government depart- 
ment can hardly be right when it imposes some 
other and less percentage for depreciation in 
order to increase its own bill. That is our point 
for the present. A municipality has no power to 
say what is the proper depreciation. The depart- 
ment decides that, and yet, we believe, another 


department not infrequently steps in and says, 


„Tommy rot. The depreciation we allow is ‘so 
and 80, and you must pay up." This isa sample 
of the business-like capabilities of Government 
departments. Of course, there is no logic in the 
system. You pay all the same. 


CORRESPONDENCE. 


One man's word is no man's word, 
Justice needs that both be heard.“ 


THE BRITISH ELECTRIC STREET TRAMWAYS 
COMPANY, LIMITED. 


SIR, —In one of the London evening papers of the 27th 
Inst. there are remarks in an article g to the pros- 
tus issued by the British Electric Street Tramways 
mpany, Limited, coupling the name of Thomas Parker, 
Limited, with that company. We beg to say Thomas 
Parker, Limited, has nothing whatever to do with the 
British Electric Street Tramways Company, Limited, and 
has no interest whatever in its promotion. We should be 
obliged if you would publish this letter to avoid any 
misapprehension.— Yours, etc., 
H. AND J. E. UNDERHILL AND THORNEYCROFT, 
Solicitors to Thomas Parker, Limited. 
24, Darlington-street, Wolverhampton, Nov. 28, 1900. 


LONDON COUNTY COUNCIL TRAMWAYS. 


At the meeting of the London County Council held on 
Tuesday Jast, the plans of Prof. A. B. W. Keanedy for 
three sections of tramlines came up for approval The 
sche in question are those tramway routes between 

estminster Bridge-road and Upper ooting, between 
Kennington Park-road at its junction with Kennington- 
road and the terminus in Blackfriars-road, and between 
St. George’s-circus and the terminus in Waterloo-road. 
Aecording to the regulations of the London County Tram- 


ways Act of 1900, a certain routine has to be gone 
through before electricity can be used as the motive 
wer on the lines within the my of London. 
or instance, the approval of the B of Trade to 
the system which to be used has to be obtained. 
Before this consent can be given, the road authority has 
to have an opportunity of being heard, so that any objec- 
tions this authority may have may receive the due con- 
sideration of the Board of Trade. On Tuesday last three 
resolutions were passed by the London County Council. 
The first approved of the system devised by Prof. A. B. W. 
Kennedy, the next authorised the Council to submit to the 
Board of Trade the requisite plans and description of the 
system of electric traction proposed to be used, and the last 
resolution wàs to the effect that the same description and 
scien, iie to be supplied to the Councils of the metro- 
litan boroughs of Lambeth, Southwark, and Wandsworth. 
ese plans are up to the present not to be made public, 
but we are quite sure that such an eminent engineer as Prof. 
Kennedy will have devised a system which will safeguard the 
other users of the public streets. This being the case there 
should be little delay over obtaining the formal consents of 
the local authorities and of the Board of Trade. In such 
a large matter as the conversion of the whole of the 
London county tramways to electric traction it is well not 
to hurry the engineer responsible for the construction at 
first, but we trust that when the system has been approved 
and tried the conversion of the rest of the sections will be 
proceeded with as a matter of extreme urgency. Electric 
trams through the streets of the London suburbs will, of 
course, play havoc with the traffic of a number of suburban 
railways. The loss of income which will occur in this way 
will do more to wake up the control of these lines to their 
defective service than anything we know of. The record 
of what has been done in Sydney by electric traction is 
worthy of careful study by our London county councillors. 
When one Wire ay Mies one section of the 5 . 
Sydney succe y es 70,000 engers per day, the 
possibilities of our London lines will be realised. 15 


OPENING OF THE BECKENHAM ELECTRIC LIGHT 
STATION. 


On Thursday the 22nd inst., was witnessed the opening 
ceremony of the electric lighting station and dust destructor 
works at Beckenham, the company present including 
members of the Urban District Council, many l 
residente, and a good sprinkling of ladies. The station 
was open for inspection prior to the ceremony, and very 
great interest was taken in all that was to be seen. 

Mr. T. C. Corz, J.P., chairman of the Urban District 
Council, presided over the o ning proceedings, and after 
a few preliminary remarks he called a Mr. W. H. 
Lendon, the chairman of the Electric Lig ting Committee, 
to explain what, he said, was undoubtedly the most impor- 
tant enterprise which they asa Council had yet und en. 

Mr. LENDON then gave a mass of information respecting 
the 18 0 0 and carrying out of the scheme, in the course 
of which he pointed out that the electric lighting provi- 
sional order was bequeathed to the Council by the old 
Local Board. It was obtained in 1893 on the strength of 
a report from Mr. Gisbert Kapp, the eminent electrical 
expert. He referred to the decision of the Council to 
combine with the scheme a dust destructor, and commended 
their action in keeping the scheme in their own hands, and 
thus preventing the creation of a private monopoly, which 
would prevent the ratepayers from ever deriving any 
benefit that accrued. The total cost of the scheme was 
estimated at £37,000, and the Local Government Board’s 
sanction to a loan was obtained on June 5, 1899. He 
traced the subsequent course of events, and specially 
referred to the tender from the British Insulated Wire 
Company as most advantageous. The main feature of this 
tender was, he said, that whilst the Council should erect 
the station and provide the electrical plant, in accordance 
with other tenders accepted, the Bri Insulated Wire 
Company would, at the completion of the works, take over 
and work the undertaking for a period of five years, 
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including the destruction of house refuse; the Council 
being relieved of all payments for sinking fund and 
interest, working expenses, and all other financial 
liabilities whatsoever during the said term, whilst, 
on the other hand, the contractors received the income 
accruing from the sale of the current. The installa- 
tion would revert to the Council, without payment of any 
3 at the end of the contractors period of working. 

he advantages of this arrangement, said Mr. Lendon, were 
that there would be no loss to the Council during the five 
years, an assured income accruing to the Council subse- 
uent thereto, and private monopoly would not be created 

he tenders which had been accepted were as follows: 
erection of the engine and boiler house, chimney shaft, and 
approach roads, Mesers. Nightingale, £9,500; destructor 
and flaes, Messrs. Horsfall and Co., £2,500; bringing the 
total cost of the buildings to £12,000. or the 
alternators, engines, and switchboard, Mesers. Fowler and 
Co., £6,600 ; three water-tube boilers, Messrs. Babcock and 
Wilcox, £3,300; cables, the British Insulated Wire Com- 
pany, £14,400; arc lamps, Messrs. Lucy and Co., £600; 
crane, Messrs. Chatteris and Co., £160. The total cost of 
the contracts for electrical plant amounted to £25,000. 
Mr. Lendon alluded to the sagacity, forethought, and 
energy of Mr. R. P. Wilson (consulting engineer), Mr. 
A. J. Hedgcock (resident engineer of the ritish 
Ineulated Wire Company), Mr. J. A. Angell (the 
Councils engineer and surveyor), and Mr. Fredk. 
Stevens (clerk to the Council). Concluding his statement, 
he said the electrical system adopted was that known as 
the high-tension alternating system, current being gene- 
rated at the station at 2,000 volts and transformed to 400 
volts at the various transformer stations, whence it was 
conveyed by low-tension distribution on the three-wire 
system to the houses at a pressure of 200 volts. Forty- 
two miles of lead-covered cables, protected by stoneware 
troughs filled with bitumen, had been laid in 18 miles of 
trenches, and 16 arc lamps would be placed in the High- 
street. He said the future prospects of the undertaking 
were most promising. 

After a short interval Mrs. Cole, wife of the chairman of 
the District Council, switched on the light amidst the 
cheers of the company, and this part of the proceedings 
then terminated. 

Later in the evening the chairman of the Council and 
the chairman of the Electric Light Committee entertainsd 
their brother councillors, officials, and others at a dinner 
at the Public Hall, Mr. T. C. Cole presiding, sand among 
the visitors were Mr. H. W. Forster, M.P. (Sevenoaks 
division of Kent), Mr. G. E. Dodson, J.P. (chairman of the 
Penge Urban District Council), and Mr. T. Davis, J.P. 
(chairman of the Bromley Urban District Council). The 
tables were brilliantly illuminated by the electric light. 

The toast of the evening, ‘Success to the Beckenham 
Lighting Undertaking," was propose. by Mr. LENDON in 
one of hie characteristic speeches, in the course of which 
he said it should be known that the ratepayers were 
indebted for the successful inauguration of the scheme to 
the ability, anflagging energy, and astutenees of those who 
had advised them. 

Mr. R. P. WILSON, the consulting engineer, replied. He 
said that in the early days of the coneideration of this 
scheme, Mr, Angell and be concluded that it would be a 
safe estimate to put the total number of lamps connccted 
with the main as being 11,000, or thereabouts. Asa matter 
of fact, before long there would be 7,000, and at the end of 
12 months this would increase to 12,000. Bat the unfortu- 
nate part was that these 12,000 represented 5 
a 500-b. p. station, whilst their station was only equipped 
with a 400-b.p plant. The refuse destructor was really the 
moet interesting part of this combination. The difficulty 
was to ascertain the calorific valae of the refuse, because no 
two samples of rc fuse gave the same results. 

Mr. J. A. ANGELL also replied, and in the course of his 
remarks said that many people had thought the Council 
were much too precipitate in thie matter. Having regard 
to the fact that they had had the electric lighting order for 
something like seven years, and there were outside com- 
panies trying to obtain the order, and that they were 
informed that the Board of Trade would revoke the order 


if they did not make a move, he thought that this charge 
fell to the ground. They had no sooner started the work 
than people said they were exceedingly slow. But during 
the 15 months the work had been started they had, by an 
arrangement with Bromley, given Shortlands and South 
Hill the electric light. The Coancil had also introduced a 
dust destructor, and provided the remainder of the district 
with the electric light. In addition, they had solved the 
very difficult problem of free wiring, which was one of the 

finest schemes ever presented by a district council of this 

country. Having regard to the fact that this was done 

without any charge on the rates, with an assured income 

at the end of five years without bartering their birthright 

one jot or tittle, he thought there was very little in this 

charge that they had been slow. 

Mr. A. J. BAKER, J. P., proposa “The Visitors,” to 
which Mr. H. W. Forster, M.P., replied. Dr. RANDELL 
proposed The Health of Mr. F. Stevens” (clerk to the 
Council), and tbat official responded in a fitting speech. 
Mr. A. GURNEY SMITH gave The Hosts,” and the replies 
of Mr. CoLE and Mr. LENDON terminated the programme. 

Some capital musical selections were rendered during 
the evening. It may be mentioned that the artistic 
arrangements of the electric lighting of the dinner tables 
bad been carricd out by Messrs. Buchanan and Curwen in 
the space of a few hours. 


ON THE SUPERSESSION OF THE STEAM BY THE 
ELECTRIC LOCOMOTIVE. 
BY W. LANGDON, VICE-PRESIDENT, 


Probably one of the most interesting questions associated 
with the application of electrical energy to railway work, is 
its eventual supersession of the steam locomotive.  Eleetrie 
locomotives of a capacity equal to that of the steam loco- 
motive, doing similar work, and possessing certain marked 
advantages, are an accomplished fact, and to many it may seem 
that the days of the steam locomotive are numbered. We must 
not, however, forget that that which has been done has its raison 
d'étre. Its employment has hitherto been generally confined to 
localities where the effects of steam and smoke would exercise a 
baneful influence. . Because it has been so employed, and its em- 
ployment has been attended with such marked success, it does not 
follow, however much it may appear desirable, than in overland 
lines of railway electricity will in future prove to be the element of 
power. Railways are commercial undertakings, in which vast 
sums of money have been embarked, all of which, investors expect, 
will produce a certain annual return. The supersession of the 
steam by the electric locomotive thus resolves itself, primarily, 
into one of profit and loss. If its adoption will enable railways 
to be worked more economically than is the case under steam, 
then it will, with its attendant advantages, sooner or later, be 
adopted—if not by the whole, certainly by the greater portion 
of the railways of this country ; but, whatever the ulterior 
advantages may be, unattended by this result, its adoption 
will remain doubtful. 

The first question to be asked is: Are we in & position to 
consider the subject ? Are the data at our such as to 
admit of a reasonable treatment of it? Ithink we are. The 
primary factors are well known. We know how many pounds 
of steam we oan obtain from a given quantity of coal. The 
efficiencies of prime movers and electrical generators, the loss 
in transmission, transformation, and distribution are all 
determinable. Any advantages yet to come must be looked 
for in the steam generator and in the simplification and conse- 

uent ultimate increase of efficiency in the electrical apparatus. 

n each, no doubt, the future will see production cheapened. 
Labour may advance, but competition will grow, and in the 
price of the manufactured article we may reasonably look to 
the future to produce some advantage. Having then the 
material at hand, it is reasonable to conclude that the con- 
sideration of the subject can only be attended with good ; for 
if it should be shown that advantage is to be antici 
from such a change, it will help us to grasp that which has 
to be attempted, and perhaps to evolve from the data at our 
disposal the course most desirable to follow. 

The railways of the United Kingdom comprised on Dee. 31, 
1899, the following mileage of line: double line or more, 
11,977 ; single line, 9,725—total mileage, 21,700. The number 
of locomotives employed for working these railways was 20,461. 
The total number ef vehicles of all descriptions was rendered 
as 752,950. The year's cost for locomotive power, including 
stationary engines, was 16, 491, 577. The number of miles 
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TABLE L—MILEAGE OF LINE, COST OF A a ue TRAIN MILEAGE, ETC., FOR YEAR ENDING 


C. 81, 1899. 
Length of lineirj miles Number of miles travelled by 8 2 we 83 2 
open on Dec. 31, 1899. a : trains. = SE ae 
! E i A * 2. 
! A 8 Be 55.5 
| Cost of | £ sk 3 8 5 is 
| | locomotive| $9 aR 2 3 B. 
= | power | — 5o |E Rg 933 
| including | © By By goods es 388 8 8 
Double stationary | 8 passenger and 29 8 38 8 . 0 
or Single Total. | engines. 8 trains. minerals. Total. p B 85 8 8 92 
| more. | S | 88 828 509 
c g | k 
7 g 8 760 b 
(a) (b) (c) (d) | (e) UC (g) à S Q 
£ Pence. 
England and Wales 9,933 | 5,111 15.044 14 101,842 |17,411 178 684 803 |151,377,966 330.062 769 | 10 253 37, 678 2 505 
Scotland 2. 2. 1,423 2.057 | 3,480 | 1,811 552 2.241 27 588,633 | 21 473 089 | 49,061,722 | 8 862 5. 601] 1:609 
Iteland iai sc ce rete eir um ~| 621 2.555 3,176 577 983 809 | 10,367,617 | 6,749 157 | 17 116 774 | 8 104 | 1,954, 0615 
Total—United Kingdom ...11,977 | 9,723 21,700 | 16,401,377 20,461 216, 641.053 |179,600,212 396,241 265 | 9988 45, 233 2 084 
Average Average 
RAILWAY COMPANIES, 
| £ Pence. 
Great Northern ............... "MEL — 825 995,690 1 259 | 11,729 522 12.428.497 | 24 158.019 | 9:892 | 2.757 83 
Great Western ........ ..........-. — — | 2,602 | 1,884 032 | 1,933 | 23 085,687 | 22.561 470 | 45 647.157 | 9905 5 210 20 
London and North-Western... — | — | 1,924 | 1,927,019 | 2.959 | 26 285 278 22 515,697 | 48.800,975 | 9477 5.570 29. 
London and South-Western.. — — 900 709 110 728 | 12 598 390 | 689 644 | 17,288,034 | 9844 |1973| 22 
Midland. e — — | 1,431 2,016 816 | 2,507 | 18 979 594 28.387.090 | 47.366 684 10 218 5 407 37 
North- Bastern .. ....... — =| — — | 1,632 | 1,632 967 | 2047 | 14 641 572 17.307, 802 31,949 374 | 12 266 3 647 22 


travelled by trains was 396,241,265. Number of passengers, 
exclusive of season tickets, 1,106,691,991. The tonnage of 
minerals, 296,611,190 ; and of general merchandise, 117,011,835. 

In dealing with a question of this nature it seems desirable 
to produce these figures ; but they are, in fact, except to afford 


some idea of the magnitude of the subject, of very little use. 


The length of the passenger journeys is not stated, nor are the 
journeys taken by season-ticket holders included. To be of 
value the per passenger mileage, including, of course, the 
journeys made by season-ticket holders, should be given. The 
same objection applies to the mineral and goods tonnage state- 
ment. It records the tonnage declared as placed upon the 
railway, but whether it is carried one mile or one hundred miles 
is not shown. In fact, the returns as rendered aid the con- 
sideration of the subject very little, and I am sorry to say the 
information in the hands of the railway companies themselves 
carries us no further. Under these circumstances, the establish- 
ment of a common basis upon which to consider the relative 
cost presents much difficulty. The oaly manner in which 
it can be approached is by averaging the data obtainable, 
or by examining the work of a particular section of line. 
Jn Table I. I furnish extracts from the Board of Trade return 
for the year 1899, showing the mileage of line, cost of locomo- 
tive power, train mileage worked, etc., for England and Wales, 
Scotland and Ireland, together with certain deductions there- 
from applicable to these results, as also similar data in reference 
to six of the most important English companies. In consider- 
ing the mileage of line quoted, it should be mentioned that the 
figures do not disclose the mileage of roads. Over many 
sections of the several lines of railway there are more than 
two roads. Most main routes workiug out of London possess 
four and even six roads for a considerable distance ; and the 
same applies to other busy portions of the chief railway systema. 
The table indicated shows that the cost of locomotive power 
for the United Kingdom, including stationary engines for 
pumping and other purposes, works out at 9°988d. per train 
mile; that the cost for England and Wales is 10:253d.; for 
Scotland, 8:862d. ; and for Ireland, 8 104d. ; and that this 


cost varies with the several companies quoted as follows: 


London and North-Western, 9:477d. ; London and South- 
Western, 9 844d. ; Great Northern, 90:892d. ; Great Western, 
9:905d. ; Midland, 10:218d.; and North-Eastern, 12:266d.— 
their average cost being 10°267d. Column I indicates 
the number of trains per mile per hour, based upon 
the mileage of line of railway shown by the returns. 
Bearing in mind that there are, over many portions of the 
railways indicated, several lines or roads, the number of 
trains travelling per mile per hour is, perhaps, surprisingly 
small. Ireland claims but 0:615 ; Scotland, 1°609; England 
and Wales, 2:505. Of the railways individualised, the Great 
Western has an average of but 2; the London and South- 
Western and the North-Eastern each 2:2 ; London and North- 
Western, 2°9; Great Northern, 3:5; and the Midland, 3:7 
(that is, the Midland, for instance, has on an average 8˙7 trains 
passing over each mile of line of railway each hour, not that 


Average! 10 267 


the mile of line is occupied by these 3:7 trains during the entire 
hour, but that that is the average number of trains worked over 
the mile of line of railway—dquite irrespective of the number of 
lines of rails— within that period of. time). 

. If trains were, in practice, so distributed, this might form a 
basis on which to found & comparison of cost for the entire 
railway system ; but we know that this is not so—that trains are 
much more frequent on certain portions and less frequent on 
other portions of the lines of railway, and although it is a kind 
of basis affording some very interesting figures, it is not, as it 
stands, a practical one for the purpose in view. To effect this 
it is necessary to consider the work of an individual section of 
some line of railway ; and with this view I have taken that 

rtion of the Midland Company's main line between London 

St. Pancras) and Bedford—omitting the suburban and local 
traffic applicable to the Metropolitan and Tottenham lines. 
The length of line of railway is 495 miles —practically 
50 miles—and the number of lines of rails applicable to the 
traffic under consideration may be taken as four—it is not less. 
In order to ascertain the number and character of trains to be 
taken into consideration, I have obtained returns (Tables II. 
and III.) extracted from the block book, of those trains passing 
two points—Luton amd Harpenden—-each hour, during à day 
of 24 hours in the month of July, 1900, which. I have sum- 
marised and classifted so as to bring the subject within reasonable 
scope. These details are carried forward to Table IV., whieh 
forme the basis of calculation for comparison of cost for power 
to work the traffic indicated. - 

The classification adopted is necessarily somewhat piii 
but in its construction I have endeavoured to err on the right 
side—for instance, I have debited each train of ita class as a 
loaded train, whereas some would certainly be light trains. 
Again I have, I believe, accorded to each their full merit of 
speed, although there is reason to assume that in many instances 
certain goods and minerals would not observe that allotted to 
them. From this table we get the tractive effort per train and 
the consequent mechanical and electrical.power required to 
deal with one hour's work. The work may, and of course does, 
vary from one hour to another. Indeed, that is clearly shown 
by Tables II. and III.; for instance, the trains -passing 
Harpenden vary per hour from "7 to 16, and Luton from 
7 to 19, but the section of line chosen may be regarded as a 
full line, a line well occupied by trains both night and day, 
Sundays and weekdays. The returns show an average of 11:9 
trains passing Luton and of 12:4 passing Harpenden per hour. 
In taking an average, however, I have apportioned no less than 
14 trains to the hour. This number divided between the four 
lines of metals gives a result of 5:5 trains per mile per hour 
perline of metals. It may here, however, be as well to point 
out that, so long as the appropriated number of trains is fairly 
that in practice, the number applied is, for comparison purposes, 
immaterial, for the comparison I draw is based upon the train 
mileage cost. 

Fig. 1 illustrates the section of line under consideration. 
The position of engine-sheds is shown by stars (“); of water- 
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TABLE II.— Luton. Statement of the Number of Trains recorded | Tasan III. den. Statement of the Number of Trains 
in the Block Book for the 24 hours ending midnight on recerded in the Block Book for the 24 hours ending midnight 
Thursday, July 19, 1900. on Thursday, July 19, 1900. 

I 
TEC Expreee 2. Exprese is 
8 goods. . B 58 g 2 8. ; 3 
HR 1155 1 % ed ie glZ 
Hours. i | LE 3 $ Ei Hours 3 E 3 PEFD 35 75 8 ere 
— one eo 
5 59 8882 JEF dios le 3«in 3 IET: 
12to 1&m....—...|2 |-— — 1 5 — 3 — 11 12 to 1 a. m.. 2 — — — 3 | 314 |— | 13 
1, 2 , .. «| — | —] 1l — 10 — | 2 — | 13 E — — 1 3 2 2 — 14 

2 % 34S æẽ. 4. — — | 1 113 — 5 — 13 E —— 1313 21 1 

3, 45 . 1 — — — 3 — 6 — 10 3, 4, .... V 11 

„ ded es 3 5 —6 — 15 4 „, 5 „ ... „ 5 3 l — 13 

5, 8, 2 —— 22 o |-| | 6) 6 „ . 31 221 13 

Oi ap 4111 — 3 — 15 — [16 5„ 7 „ . H—— —— —— 251119 

„* 111 4 2,4 13 — 16 7, 8 „ uen. 272 — 25 —|— 1 15 

E 1 1 — 12 — 2 — 7 | B,, 9 „ . 1 1 . 3 — 14 
9 „ 10 „ sa 44 — — — 2 — 4 — 10 9 „ 10 „„ 5 2 — — — 113 I — 12 

10, „ E — 114 — 11 10 „ 11 „ . 21 — 1 7 

11 ,, 12 (noon) .. 3 — | — 11113 — 9 [11,,12noon .... FFT 1 

12, lpm. . 4 1 — — 1 2 5 — 13 |12, 1 pm. ..... 5 2 1 1 2 — 12 

15-2 ty ee 111 -|2i-l4|—|m i, 2 % ww 2 2 —— 1 | 1 l 

2 „ 3. 6 2 3 — — — 8 — 10 12,3, see 5 3 1 — — 132 1 , 18 

3 4 „% „ 213 — ((o ee CC 1 | 13 

4, 5, . 4|—|1 —|—|1/,5,—|H „„ 3 55 — — — —' 2 2 — 12 

5, 6 „ — 14 2 — — — 2 3 — 11 B. Dow e SE e „ 2 2 — 10 
6 7 „ —. 5 1 — — — — 4 — 10 „ 3 3 2 1 9 
7 „ 8 „ . . . . „ 12 „F V — — 11 
Se O i diie —|2 |1 3 n „ „ 2 3 —— 121 1 13 
9 „ 10 „ . 3 22 ͤ — 9 J 94:10" 44 ee 3 2 — — — 33 3 1 16 

8 2 — — 2 2 7 — |16 [10,1 „ oas. 3 1 7 1 1 1 1 2 1 12 

11 ,, 12 (midnight) 2 A uL e EL — | 16 11 „ 12 midoight.| — 1 | 1 — 4 42 2E — 14 

| 1 ! 
CLASSIFICATION CLASSIFICATION, 

Ex passenger. . . ... . ...... . .. 62 | Express passenger . . s - 67 

inary passenger . . . . os 16) 36 Ordinary passenger... .. . . y 4l 
e .. ( õ .. . see nennen . . . enne uper 

Fish and milk .....-.-.... ...... . . . K. —· — 3 Fl!!! rarei 4 

Express goods— Class , A. . . ( .—.—( ... 51) 71 74 | Express goods—Class ©" . ... 32) 74 78 

8 —————— 61 is Express — Clase PPC 52 

Minerals ...... seveves arenes 9*4 ONES OS'S 8 950004009 009000905509 a cee 7 ac Min bs 2 o œn o on o o o (4995090 „„ „60 66 „ „„ mso „„ € as ha 

— ht en 68 (TZEZ AAEE] CO 200m 909059 © -KE AE- © a 8 OR o ma € o9 eC e 1 
Total number of trains during the 24 hours. 287 Lig gin — 
P Total number of trains during the 24 hours. 297 
Maximum number of trains in one hour ............ ss 16 — 
Minimum T 75 " . 7 | Maximum number of trains in one hour ............. " 16 
Minimum js ii ‘a e 7 


cranes by dota (^). The short or suburban traffic between St. 
Paneras and Hendon, and the Tottenham line, eto., is not 
included in my schedules, for the reason that, viewing the 
section of line as if actually subject to electrical working, there 
would be little doubt that this immediate London-suburban 
traffic would demand a generating station nearer home than 
that indicated in the scheme I have adopted as my basis for the 
comparison of costs for working a mile section of line. 
The E wu scheme is reughly outlined in Fig. 2. Midway in 
the 50 miles of railway is the central station, containing four 
2,500-kw. three-phase, or other characteristic, 10, volt 
generators. At this pressure current is distributed to sub- 
stations, each serving 10 miles of railway, where the potential 
is converted to 600, from whence it is carried to the contact 
rail. Or the centre 10-mile section may be provided for by 
direot-ourrent generators served from the same steam plant. 
The efficiencies of the various parta are assumed as follows : 


Lose, per cent, Efficiency. 
15 8⁵ 


o...... O unes 
Ohmic lose in rails....... 3 "ED MV - 90 
FCC Db accensis 975 
Rotary oon verters . . sos 10 sars 90 
Statio transformer „ d deese; “98 
High-tepsion transmission o 90 


The total kilowatts required on the train wheels (Table IV.) 
is 2,905 per hour, and the number of trains is 14. Therefore 


( dead = 207°5 will be the average kilowatts per train hour; 


and, assuming the efficiency of the motors at 85 per oent., 
(m = 244 kw. will be the average power required to be 


supplied to each train. If, now, we allow 10 per cent. loss in 
the rails which supply and return the current, a pressure of 
540 only will be avaliable at either end of a section of 10 miles. 
Therefore the amperes per train that will be required will be 


(a = 452. As there are 14 trains per hour in the 


total 50 miles section, there will be i =2°8, say three trains 
in one section of 10 miles to be supplied by ene sub-station, 
452 x 5» 1, 556 amperes. 
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Adding 21 per cent. for leakage, we have 1,590 amperes as the 
current to be supplied by each sub-station at 600 volta. The 
efficiency of the converters and static transformers is taken at, 
respectively, 90 per cent. and 95 per 280 wen the three-phase 
i ,990 x T 

transmission at 90 percent. .'. 1,000x 9x 05x 9 1,107kw. 
to be delivered to the trains for each section con three 
trains. As there are 14 trains there will be four sections with 
three each, and one section with two trains Now the four 
sections with three trains each would require 1,107 x 4=4,428kw. 
To allow for the maximum loss let it be assumed that the centre 
10-mile section, which, as previously indicated, might be supplied 
direct at 600 volts, is so dealt with, and that it is the section 
that has two trains only. The kilowatts required would equal 


1, 500 x 600 2 
E kw. 
1.000 x 3 556 kw 
Therefore, the total kilowatts to be generated would be— 
(4,428 + 556) = 4,984, say 5,000, 


and the eombined efficiency (4087) would be 58°3 per cent. 


This 5,000 kw. is the power required to be generated to work 
the 14 trains, travelling 479 miles during the hour, as shown in 
Table IV., and upon it all comparative calculations and deduc- 
tions have to be d. 

The demand may, of course, go beyond this, or it may be 
less, but so long as the generating power, and that of the 
corresponding parts, is there to meet it, that branch of the 
question may disregarded. As I have previously stated, 
the comparison is made between the ed quantities 
travelling a stated mileage at a stated speed. If tho mileage 
were greater, or the number of trains greater, the comparison 
would be equally applicable. It is in of the mileage 
result immaterial, so long as we apply it to a fairly representa- 
tive condition. The speed and the train load indicated in 
Table IV. will, I believe, bearing in mind that the number of 
trains are regarded as all carrying the full load indicated, be 
found to conform to this. A generating plant capable of an 
output of 10,000 kw. is, of oourse, ample to provide for a 
calculated demand of just half that amount. I adopt the 
following estimate as applicable to the prime cost. 
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TABLE IV.—Basis or CALOULATION.—Showing Number of Trains, classified, passing certain pointe of a 50-mile Section of Line 
5 Calculated Mechanical Horse - power and Electrical Power for working the same, together with apportioned 
„Load, eto. 


55 of p —ñ —— — ——--Basis of VVV 5 
trains per day of Appor- 5 ota echanica _ |Mechan uiva- 
24 hours passing.| tioned peed, irm includ- | tractive) horse- ent horse- j lent in 


Class of train. aumber miles ing effort power Kilowatt Power  |kilowatte 


Harpen- per per : 
Luton. of trains engine, | per | per train 
den. per hour bour. | hour. tons. train." hour, hours hour. hour. 
1. Express passenger 62 67 3 50 150 275 3,575 477 356 1,431 1,068 
2. Ordinary passenger and .* 
empty coaches ............ 36 41 2 32 64 300 2,130 182 136 364 272 

3. Express goods and perish. 

ables ....................... x 74 78 4 35 140 400 3,160 295 220 1,180 880 
4. Ordinary goods and minerals} 115 111 5 25 125 500 2,750 183 137 685 

Totals . ... 287 | 997 1 479 3,890 | 2,905 
Average per hour .| 119 124 . 

v2 Tractive efforb pouuds x miles per hour 


Tractive efforb per ton = 3 + 250 where V = speed in miles per hour. Horse-power = 575 
N * Tracvive effort x load tons = total tractive effort per brain. 


| The figures comprised within the two first items are 
practically those given by Mr. Parshall with reference to a 
somewhat similar plant, with the exception that the amounts 
have been increased to the extent of £15,000 for the gene- 
rating station equipment, consequent upon the adoption of a 
higher voltage ; and £10,000 for generating station buildings 
to meet any advance of prices; £10,000 has also been added 
for independent transformer buildings. The cost of cables, 


LONDON BEDFORD SECTION 


MN OL.AINO RA Ih = `~ 
— — O Suva. srarion 


ELITWICA 


L4 


MARLINGTON 


8 
à SUB. STATION 


GENERATING 


CENTRAL 
STATION 


8 
3 Sve STATION 


Sr ALBANS 
Ld 


~ 
O SS. STATION 


Mite PS 064. 


ENGINE SWEOS © 
WAr£gA PILLARS e 


~ 
C 1 SUB.STATION 


Fig. 2. 
Generating Station. including laying in position, is based upon the current demand 
Buildings, foundations, chimney stacks, etc. ... £50,000 and mileage. e hourly demand has been shown to be 
Equipment, including steam unite, boilers, 5,000 kw. The annual output for the section of line under 
coal conveyers, steam mains, condensers, consideration will therefore this amount multiplied by the 
pumps, OFC, cessere —— ~- 200,000 0855 24 hours per day, and 365 days to the year —viz., 43,800,000 
i Sub Stations — — £250, kilowatt-hours. On this basis I estimate the annual cost for 
Buildings five stations * iones 10.000 generation and distribution of current as shown in the annual 
Equipment of ditto with transformers, con- : inia of the following table, from which, by T p sums 
verters, etc., delivering at 600 volts, and all ere shown by the annual kilowatt output, Lo the per 
necessary fibtings . . TOM 70,000 kilowatt-hour charge. To the foregoing we have to add the 
—— 80,000 | cost for drivers and assistants in attendance upon the electric 
Cables, including layiog............ TUR 70,000 locomotives—performing practically the same duties as the 


Contact rail, 200 miles—i.e., four roads of driver and firemen in attendance upon the steam locomotive, 
Jn ————— 70,000 together with that for repair and renewal of all machinery, 


—— 140,000 | including the locomotives. 
Total capital outlay for generation and distribution of : 
H ² W à ” ² MO TEC PAD QUEEN Tan ] EIN Cie das Cae RR d 4470, 000 (To de continued.) 
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LIGHT RAILWAYS. 
Notices of intended application under the Light Railways 
Acts, 1896, have appealed in the London Gazette as follows: 
Bridlington and Fordingham Light Railway Company (exten- 
slon of time, etc.) Rotherham, Tindsley, and Tickhill light 
railway (promotion by company), Tannock Valley Light Rail- 
way Company (extension of time, etc.), Mitcham light railway 
(promotion by the Croydon Rural District Council), Dartford 
light railways (promotion by the Urban and Rural District 
Councils) Halesowen light rallway (promotion by the Rural 
District Council), Sandgate, Cheriton, and Folkestone light 
railway (promotion by company), Potteries light railways 
extension), Isle of Thanet light railways (extension of time), 
wllheli, Nevin, and Porthdinlleyn light railways (promotion 
by North Wales and District Light Railway and Electric Power 
Syndicate) Worcester light railways (extension), Warrington 
and Northwich light railway (promotion by company), Barton- 
upon-Irwell (promotion by Rural District 1 Rhondda 
alley light railway (extension and widenings), Mid-Suffolk 
light railway (promotion by oompany), Lizard light railway 
(extension of time). 

The Works Committee of the Beckenham Urban District 
Council are considering the proposed electric railway or 
tramway for the purpose of improving the communication 
between Beckenham, the Crystal Palace, and the town of 
Croydon. 

Permission has been granted by the Cheater-le-Street 
Highway Authority to the United Kingdom Tramways and 
Light Railway Syndicate to build an electric tramway con- 
necting the Hettons by way of Houghton-le-Spring, Newbottle, 
Painshaw, Washington, Washington New-road, now in course 
of construction, with Gateshead and Tyneside. 

The proposal to form a light electric railway connecting the 
village of Lyndhurst with Lyndhurst-road Station has so far 
progressed that application will be made in the ensuing session 
of Parliament for the necessary powers to carry out the project. 
The prop'sed railway would pass almost exclusively over forest 
land. 

There appears to be some prospeot of the Derby and Ash- 
bourne light railway project being proceeded with, preliminary 
difficulties and differences concerning the mode of construction 
of the rails within the borough having been tentatively, at all 
events, aettled. 

The Commissioners have submitted to the Board of Trade 
for confirmation the Brackeuhill light railway order. 

The Basingstoke Town Council have decided to grant an 
interview to representatives of the promoters of the prop sed 
light railway from Basingstoke to Kingeclere. 

The Dartford district light railways order came before Sir 
Courtenay Boyle at the Board of Trade on Tuesday. The order 
was practically agreed to in 1897 by the Light Railway Com- 
missioners subject to the promoters giving a satisfactory access 
to the Thames. In 1899 the promoters after a local enquiry 
satisfied the Commissioners on this point, and the order 
was subsequently sent to the Board of Trade for con- 
firmation. In 1808 Messrs. Burroughs, Welloome, and Co. 
bought some of the scheduled property, which they con- 
verted into a recreation ground for their workpeople—between 
1,100 and 1,200 — ^t Dartford, but they had not been 
informed of the scheme, and only discovered subsequent to 
the local enquiry that the proposed railway would cut their 
newly laid-out recreation ground into two. It was urged that 
the Commissioners ought not to hang up a scheme for two years 
and then amend it without giving notice to all the parties then 
affected. Sir Courtenay Boyle said no time limit was imposed 
upon the Commissioners, and at his suggestion the parties are 
to meet in conference and try to arrange the matter. The pro- 
moters engineer suggested the construction of a light iron viaduct 
to carry the railway over the recreation ground.—The Times. 

The proposed North-Eastern Railway Bill contains the 
following paragraph: Power is sought . . . to provide 
for the vesting of the undertakings of the Isle of Axholme and 
Goole and Marshland Light Railway Companies (hereinafter 
called the light railway companies’) in the company upon such 
terms and conditions as have beeen or may be agreed upon, or 
as may be prescribed by the intended Act, and to provide for 
the dissolution of the light railway companies and for the 
exercise and fulfilment by the company of all the rights, powers, 
privileges, liabilities, and obligations of the light railway com- 
panies, and to confirm any agreement made between the 
company and the light railway companies or either of them in 
anticipation of or Salating to any of the objecta of the intended 
Act.” The company will also apply for powers to acquire the 
powers granted for a light railway from Haxey, through Bawtry 
to Tickhill, thus connecting the Isle of Axholme and Goole lines 
with the South Yorkshire coalfields. 

The Crewe Town Council are about to make application to 
the Commissioners for an order to carry out a scheme of light 
railways in the borough, which will be worked in connection 
with the electric light undertakinga The scheme involves 
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eight railways. The proposed gauge is 3ft. 6in., and it is 
estimated that the power for the traction oan be supplied from 
the present electric plant. 


FORTHCOMING EVENTS. 


Fripay, Nov. 30. 

Institution of Junior Engineers.—At 8 p.m., ab Westminster 
Palace Hotel, inaugural meeting of twentieth session. 
Presidential address by Sir Lowthian Bell, Bart., F. R. S. 

The Faradian Clab.—At 8 p.m., at 8, Charing Crosa-road. Lecture 
on '* Swies Polyphase Railways," by Prof. C. A. Carus- VV ilson. 

SATURDAY, Dec. 1. 

Institution of Electrical Engineers.—At 2 pm. and 3 p-m., 
students’ visite to the generating station of the Waterloo and 
City Railway. 

Glasgow and West of Scotland Technical College Soiemtife 
Society. —At 7.30 p. m., ordinary meeting. Paper on The 
Overstraining of Iron," by Mr. Jae. Muir. 

Monpay, Dec. 3. 

Institution of Electrical Engineers.—Annual dinner at Hotel 
Cecil, at 7 for 7.30 p.m. 

Institution of Electrical Engineers (Newcastle-on-Tyne Section) 
At 8 p.m., ordinary meeting at Durham College of Science. 

Liverpool Self-Propelled Traffic Association.—At 8 p.m., at 
Royal Institution, ' Heavy Motor Traffic in France,” by 
Mr. G. Forestier. 

TokspAr, Dec. 4. 

Society of Arts.—Ab 8 p. m., Cantor lecture on Electric Oescilla- 
tions and Electric Waves” (lecture II.), by Prof. J. A. 
Fleming, F. R. S. 

Institution of Civil —At 8 p.m., paper on ‘‘ Machinery 
for the Manufacture of Smokeless Powder,” by Mr. Oscar 
Guttmann. Other papers to be read, time pe : 
Signalling on the Waterloo and City Railway," an 
on the Signalling of Outlying Siding Connections," by Mr. 
Alfred Weeks Szlumper ; ‘‘ Signalling on tbe Liverpool Over- 
head Railway," by Mr. Stephen Butler Cottrell. 


WEDNESDAY, Dec. 5. 

Institution of Electrical Engineers.—At 7.30 p.m., at 2, 
Victoria-street, students’ meeting. Papers on Bipolar 
Machines at the Paris Exhibition,” by Mr. R. L. Pearson 
and Direct Current Multipolar Generators at the Paris 
Exhibition," by Mr. C. T. Stephenson. 

Society of Arts.—Av 8 p. m., paper on Road Traction," by Prof, 
H. S. Hele-Shaw. 

Tuurspay, Dec. 6. 

Institution of Electrical eers.—Ab 8 p. m., probable extra 
meeting at Institution of Mechanical Engineers to discuss 
the paper on '' The Supersession of the Steam by the Electric 
Locomotive,” by Mr. W. E. Langdon. 

Rontgen Society.—At 8 p. m., at 20, Hanover-rquare. Exhibition 
and description by Mr. J. Mackenzie Davison, M.B., of his 
stereoscopic fluoroscope and a new rotary mercury break. 

Civil and Mechanical Engineers’ Seciety.—Abt 8 p. m., at Hotel 
Victoria. Paper on '' Valve Gears and Valve Diagrams," by 
Prof, R. H. Smith. 

Fripay, Dec. 7. 

Iustitut!ion of Electrical Engineers. —At 4 p m., students’ visit 
to the Electrical Standards Laboratory of the Bo wd of Trade, 
8, Richmond terrace, Whitehall (see front note). 

Faradian Club. —AÀt 8 p. m., at 8, Charing Cross- road. Lecture on 
tho Modern Steam Engine,” by Mr. J. S. Raworth. 

Institution of Civil Engineers. — At 8 pm., studente’ meeting. 
Paper on Dock Gates,” by Mr. F. K. Peach. 

SATURDAY, Dec. 8. 

Institution of NHeetrical Engineers.—Studenta' visit to the 
Manchester-square Station of the Metropolitan Electric Supply 
Company. 

Institution of Junior Engineers. Visit, at 3 p. m., to the electric 


generating station of the London Electric Tramway Company, 
88, High-road, Chiswick, 


NEW COMMITTEES. 


The following additional committees have been appointed : 


NonwicH — Tramways: Messrs. R. G. Bagshaw, G. M. Cham- 
berlin, C. Cunnell. G. Green, W. H. Hackblock, D. Havere, A. C. 
Havers, J. Moore, G. White, M. P., and E. Wild. 

Roch DALR.— Tramways : Councillor Duncan, chairman. 


St. Pancras — Electricity and Public Lighting: The Mayor; 
Aldermen W. Smith, M.D. (chairman), E. Cox Sinclair, H G. 
Regnart, and N Robinson, L C. C.; Councillors G A. Hodgkiosoa 
(deputy chairman), W. Barnard, F. B. Cameron, E. M. Close 
J. Dean, J. Gauntlett, Dr. W. F. Hazel, G. Hickling, T. H. V. 
Idris, J. P., L. C. C., J. Johnson, Dr. R. Paramore, G. B. Shaw, 
G. P. Thomson, J. Thornley, J. P., W. H. Walkley, and T. D. 
Woodhouse, 
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QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit. 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
fwe shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 

uestion has appeared. We would call the attention of 

ose sending in answers to the fact that the neatness of 
any sketches (which must be ink) sent in is considered 
when marking the relative values of these answers. All 
formuls must be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter should be written on one side only 
of the paper. Questions may be sent at any time. 


QUESTIONS. 

529. Desoribe and explain what you consider the best workshop 
method of determining the values of B and H, and for 
plotting B and H curves of wrought iron and steel.— 
A. F. W. 

530. When feeding boilers with very soft feed water, in which 
there is a good deal of peat acid, what kind of feed pipes 
would you recommend (D) taking the outlay into considera- 
tion, (2) disregarding outlay altogether 1—C. H. K. 


ANSWERS. 
Question No. 525.—In alternating-current supplies with net- 
works of concentric cables, in switching on and oft there is 
a danger of breakdown in the insulation between the outer 
conductor and the lead covering. What is the best way to 
prevent this defect ? 


Best Answer to No. 323 (awarded 10s.).—1n order to 
dednce the precautions necessary to reduce to a minimum 
the risk of breakdown of the insulation between outer and 

on a concentric main, it is necessary, first of all, to 
investigate the probable cause of such breakdowns. The 
subject is a largo one, however, and within the scope of 
the present answer it is only possible in some cases to 
state conclusions without fully tracing out the reasoning 
leading thereto. 

Consider the case of a system of concentric feeders 
supplying transformers at a considerable distance from the 
generating station, and let us assume that through some 
cause or other the outer of one of the feeders is discon- 
nected at the station end, whilst its inner remains connected 
to the inner 'bus bar. The cables may be considered in a 
sense as condensers, the dielectricsof which are the insulations 
between outer and lead. Let the capacity between the 
disconnected outer and the lead sheathing be called C,, 
and the sum of all the capacities of the connected cables 
between outer and lead be called O,. Now the disconnected 
outer prevents the current returning to the outer ’bus bar 
in the usual manner ; nevertheless, a current will flow, its 
course being from inner bus bar, through inner conductor 
and primary of transformer to outer conductor, and 
through C, to lead (or earth), from thence to the lead of 
all the other cables, returning to the station outer bar 
vid C, and the other outer conductors which are connected 
to the bar at the time. In this case C, and C, are in 
serles, but if the number of feeders is large, C, will be 
large enough to justify us in considering all these outer 
conductors as directly earthed, so that C, is the only capacity 
to be dealt witb, and the insulation around the disconnected 
outer will have to stand the full voltage of the capacity 
current. If thís voltage were never greater than the 
station voltage, the outer insulation would probably be able 
t» stand the stress. We cannot, however, rely on such being 
the case. The transformer may for our purposes be con- 
sidered as merely part of the circuit, possessing resistance 
and a variable amount of self-induction, and it is a well- 
known fact that when a capacity and inductance exist in 
series a resonance occurs between them which under certain 
circumstances has the effect of raising the voltage to two 
or three times its normal value. This, in the case in 
question, would mean an inevitable breakdown. 

Each value of self-induction in the transformer produces 
a maximum rise in voltage in conjunction with a certain 


definite capacity, and the capacity varies with the length 
of cable. Above and below chis certain length of cable 
the pressure rise becomes less and less. If the secondary 
of the transformer has a non-inductive load, the self-indac- 
tion of the primary will be comparatively small, and in 
this case the length of cable which would produce a 
maximum rise will be rather a short one, but the rise itself 
will not be great. Oa the other hand, should the load be 
highly induetive, the most dangerous length will be con- 
siderably greater, and voltage rise also much greater. With 
the secondary on opem circuit, the values. to produce the 
maximum effect lle in between those of the two cases jast 
goote; and will be dependent on the design of the trans- 
ormer, In either case breakdowns might occur, and to 
obviate them the following rules must be adhered to: close 
the outer switch first; open the outer switch last; avoid 
all fuses in the outer circuit, or if fuses are inserted make 
them heavy enough to ensure the inner fuse blowing first ; 
earth the outer conductor at one point. Modifications of 
the above cases occur, but which space will not permit me 
to deal with. The same rules, however, may be effectively 
applied in these cases also. If the cables are very long 
and of high capacity, and the voltage extra high, say 
5,000 and above, additional precautions are found advisable, 
for dangerous surgings result if the cable is switched in in 
the usual manner, accompanied by a rise in pressure. 

To avoid a breakdown : (a) gradually load the feeder up 
instead of suddenly switching in; (5) make use of an 
apparatus for automatically preventing an undue rise of 
pressure in the mains. | 

(a) This end is accomplished at Willesden by first con- 
necting the cable to be made alive to the high-tension 'bus 
bar in series with the primary of a small transformer, the 
secondary being on open eircuit. The self-induction of 
the primary is now so great that practicaily no current can 
flow, a water resistance is now inserted in the 5 
circuit, and the plates are 3 brought closer an 
closer together until finally the winding is short-circuited. 
When this occurs the self-induction in the primary is so 
small that it also may safely be short-circuited, and the. 
transformer cut out, leaving the feeder directly connected 
to the bus bar. By this means any sudden rush of current 
in the cable is avoided. 
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(b) The figure is a sketch of a Partridge” mains: 
disobarger, and is in use, I believe, at Willesden and 
Deptford. A connection from tbe inner conductor is 
brought to the insulated ball, B. O, a similar ball (whose 
distance from B may be regulated by the screw, D), is in 
connection with the outer conductor id: the pivoted 
arm, E, the solenoid, F, and the resistance, &; H is an iron 
plunge connected by means of a chaln with the arm, E, in 
such a manner that when H is drawn down E rises, breaking. 
the circuit ; J is a stop, which limits the travel of the arm, 
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E. Now, the distance between the balle, B and O, is so 
adjusted that when for any reason the voltage of the main 
rises 25 per cent. above the normal, a spark passes across 
the air-gap which separates them, and the discharge which 
follows, having to traverse the windings of F before reach- 
ing the outer, causes it strongly to attract H, which in 
turn moves E, thus producing a second break in the 
circuit. The are thus formed rises with E, and when E 
reaches J continues upwards, and finally dies away at the 
tips of the curved arms. Immediately the arc ceases E 
falls by gravity into its original position, and remains there 
until a farther rise in pressure occurs. This arrangement 
has been found most effective in preventing breakdowns 
due to surges set up in the feeder, from any cause, which 
might otherwise have caused much trouble.—W. G. M. 


Answer to No. 323 (awarded 5s.).—On first glancing at 
the question speaking of alternating-current networks, one 
is inclined to suppose, by networks, that low-tension cables 
are the subject of the question; if so, it is a very 
unusual oecurrence for a low-tension cable to break down 
between outer and earth, as the pressure would not be 
above 250 volts, and the inductive effect at the voltage 
would not be sufficient to break down a paper-insulated 
lead-covered cable. If the cables are subjected to a 
thorough test, say at 1,000 volts, for one hour when laid, 
there need be no fear under ordinary circumstances of 
them breaking down when ewitching on or off the load. If 
the conductivity of the lead covering is not efficiently 
maintained at sub-stations, joint-boxes, etc., and the whole 
thoroughly earthed, the faults may be due to the proximity 
of electric traction using the earth as a return; this might 
attack the lead covering, and by electrolysis get through 
the lead, causing a weak spot, so that when current was 
switched on or off the mains the cable would break down 
at these places. The question is more applicable to high- 
tension networks feeding transformer substations or 
house-to-house transformers, where the liability of break- 
down between the outer and earth has been overcome by 
the universal practice of earthing the outer. We still have 
the difficulty to overcome to prevent the inner getting to 
earth. The protection of electrical circuits from the effects of 
abnormal high pressures has been practised since the intro- 
duction of overhead wiring for telephones, electric light, 
etc., by means of such devices as spark gaps between two 
metallic horns, so constructed that the convection currents 
caused by the spark cause the spark to rise to where the 
gap is so wide that the spark is exhausted. A similar 
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effect caused by the effect of lightning on aerial wires is 
the effect caused by inductance and capacity of high- 
tension cables or any apparatus connected to them when 
any part of the circuit is connected to or disconnected 
from the rest of the circuit. To overcome this danger, 
Mr. Partridge, the chief engineer to the London Electric 
Supply nga aa has brought out a very ingenious 
ee which is manufactured by Messrs. Elliott Bros. 

A is an adjustable spark-gap; the screw at B can be 


adjusted for any pressure. After sparking between the 
two balls the path of the current is up one of the metallic 
horns, C ; C' is the other horn, the width between which 
increases with the height. The metallic lever, D, normally 
short-circuits the two horns, and it is pivoted at d, and on its 
end it carries a small iron core, e, which is supported at the 
mouth of the solenoid, E. The path of the current is through 
the lever, D, through solenoid, E, in series with which ia a 
non-inductive resistance, F, thence to earth or the outer con- 
ductor. When a current flows it energises the solenoid, E, 
attracting the iron core, e, which lifts the lever, D, until 
it strikes the horn C' at the point, G, at which point the 
spark is transferred to the two horns, where the gap is 
wide enough to allow the convection currents to lift the 
flash until ít is extingulshed by the widening parts of the 
horns. This apparatus has given great satisfaction, and 
will efüciently discharge the cable if by any means the 
pressure should rise to 50 per cent. above the normal or 
any other percentage which may be required.—W. A. J. 


ion No. 324.—Compare the cost of lighting by direct 
and alternating current arc lamps respectively. 


Answer to No. 324 (awarded "7s. 6d.).— The question 
is asked in very general terms, and the object of the 
enquiry would have been beat attained under the con- 
sideration of the different types for a given problem. We 
can, however, obtain much information by dealing with 
the subject generally. In the first case, let us take the 
lamps themselves. It is generally acknowledged, and, in 
fact, has been proved by experiment, that the continuous 
current lamp is more economical and efficient than the 
F lamp. To investigate the reason of 
this, it will be necessary to briefly review the nature of 
the arc. It has been shown that in the case of the 
continuous-current lamp the light emitted depends on the 
area and temperature of the crater which is formed on the 
positive carbon. The temperature at the arc, which is 
the temperature of the volatilisation of carbon, and which 
is always constant, necessitates a potential difference of 
39 volts; the area of the crater ie proportional to the 
current. It will be seen that with a continuous-current 
lamp the voltage and current are steady ; thus the arc soon 
attains its normal condition. What have we in the case cf 
the alternating-current lamp, however? That the voltage is 
continually changing between zero and a positive or negative 
maximum, and alternating in direction. Applying this, it 
will be seen that for the greater portion of every period we 
have not the voltage required to strike the arc or to volatilize 
thecarbon. Thus fora corresponding period there will be no 
light given from the arc. The alternations are so rapid, 
however, that this is not visible to the naked eye. Further, 
we have a constantly varying temperature, therefore a 
lower mean temperature. As each carbon is alternately 
positive and negative, a crater cannot be formed on either, 
as in the case of the direct-current lamp; and as the 
crater is the hottest portion of the arc, it will follow there 
will be a further tendency for the mean temperature of the 
arc to be lower. Another point of importance is that as 
85 per cent. of the light is emitted from the positive 
carbon, the light in the alternating-current lamp will be 
thrown alternately up and down, a greater portion of the 
up light being lost, whereas in the continuous-current 
lamp the light can be always thrown down by making the 
top carbon the positive, or the reverse for inverted lamps. 
The loss in the mechanical part of the alternating-current 
lamp is greater than in that of the continuous-current 
lamp, owing to induction. 

From this brief résumé it will be seen there are a number 
of reasons why the alternating-current lamp should not be 
so efficient as the continuous-current lamp. In the applica- 
tion of the lamps themselves, however, there are cases 
where the alternating-current system would be cheaper 
than the continuone-current system. Take, for instance, 
where a consumer is fed off the town mains with 100 or 
200 volts. If he requires one lamp only, by the use of a 
transforming choking coil with the alternating current he 
can take an economical supply of either 100 or 200 volta. 
Care must be taken in this case, however, that he hasa 
wattmeter installed and not a current moter, as used by 
most alternating stations. It is also possible to run three 
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lamps in series off a 100-volt supply, whereas two lamps. 
only could be taken off a 100-volt continuous-current 


supply. It is questionable, however, if even in this case 
the alternating-current lamp would be the most economical. 
In the case of public lighting where the supply is on the 
alternating-current system, though separate mains for the 
continuous-current arc lighting has ite advantages, under 
ordinary conditions, alternating current rectified would 
probably be the most economical. 
of various types have been given by Elihu Thomson. 


The following are taken from the Electrical Engineer, 


Sept. 22, 1899 : 


POWER PER CANDLE POWER WHEN Licut Emitrep DOWNWARDS 
ONLY IS CONSIDERED, 


Type of lam Watts per candle - power. 
Naked arc...... d 5 33 A edi 5 
Enclosed C-‚σ˖˖ „ 1:5 
Alternating- current arc with reflector ........... .....  '8 
Alternating-current arc without reflector  ............ 1:12 


Enclosed alternating ..........—.—.—.....eeeeenee Z'O 


This table is instructive, inasmuch as it shows com- 
parative coste for various types of lamps if the conditions 
for all are equally favourable. Of course, the carbon and 
labour items must be considered when comparing enclosed 
lamps with open types. In conclusion, the working of 
‘alternating-current lamps cannot be said to be as satis- 
factory as continuous-current lamps. Screws are found to 
work loose, and this may become a source of annoyance. 
"The extra attention they require cannot be ignored when 
‘comparing the comparative costs with continuous-current 
lamps.—E. T. W. | 


Answer to No. 324 (awarded 78. 6d.).—W hen we consider 
the cost of lighting by direot or alternating arc lamps, we 


must take into consideration (1) the capital outlay, (2) cost 


of supply. With direct-current arc lamps no special 
mashinery need be installed, as the lamps may be con- 
nected nine or ten in series across the 460-volt mains. A 
small additional cost, amounting to about £30, for cable to 
connect the lamps, is about the only item specially 


required. The table below shows the cost of direct arcs : 
Capital Outlay. m 
10 lampe, including spare ã . 2 . £80 0 0 
10 lamp columns at £10. 10s. ..—.... eese 105 0 0 
500 yards cable, at 1s. 3d. per yard 31 5 0 
10 isolating switches, ab £2. 9s. 6d . — 2415 0 
10 service boxes ab fl... . . . . 10 0 0 
Cable laying, erecting columns . . . 120 0 0 
Sundriess : 8 FFV 24 0 0 
Cost of 10 lamps. . . ͥ £395 0 0 
Cost of one lamp, £39. 108. 
Cost of Supply. 
Interest and sinking fund charges .. £24 0 0 
Labour, 197 95 attendance, ebc...... . 60 00 
Energy, 10 by units (ab 2d. per unit) .................. 70 13 8 
„ P d ensues QU EAR ELA PR VEA - 12 0 0 
£172 13 8 


Annual coat per lamp, £17. 68. 


When alternating current is used, the lighting must be 
either supplied by means of a rectifier or else by trans- 
former. u a rectifier is used, £575 must be added to the 
above capital outlay, and if transformers in the lamp 
columns £4 per transformer must be added, and all theso items 
make the generating expenses more. The cost of supplyin 
arc lamps by rectified currents was given in a paperr 
before the Electrical Eugineers as £19, for transformers for. 
each lamp £18. Against this, Edinburgh supplied lamps 
at £16 per annum. The table of charges in connection 
with the rectified system as running at present in one of 


our central stations is given below : 
Capital Out lay. 

Rectifiers complete (one spare —— Y £373 3 0 
25 arc lamps (four spare) . eos emso . 2210 0 
25 high-tension switches, £2. 9s. 6d. sosem. — 61 17 6 
25 lamp oolumns . . 2 2 t — 26210 0 
p deste] % M —— € secvenk n 13 10 0 
Arc lighting cable, at 1s. 3d. per yard  ................ . 231 0 0 
Erection, laying cable, ebo.............. mS = 288 15 0 
25 service boxes ab Eq... eere cm cos 25 0 0 
Sundries T"-"——— 2y "—(—————— = 52 5 0 
Total for 25 lamps... asw nen 590€ 909 9-96 06.08 e 9 OY £1,570 11 0 


Comparative efficiencies: 


* 


Cost of Supply. 
Interest and sinking fund ab 6 per cent......... ......... £94 4 7 
5 N 35 85 i : A 
nergy y units ab 2d. per unib ............... ^ 191 
P AMARI NND Z 30 12 6 
£471 17 1 
Cost per lamp (approximate), £19. 


It is claimed that with rectifiers that these lamps require 
no more energy than direct-current lamps and that the 
candle-power is higher. The cost of arc-lighting by the 
transformer method is given below : 


Capital Outlay, 
25 service boxes... . . . eee tee e eee eneo . £25 0 0 
25 arc lamps (four spare) C - 262.10 0 
25 columns . e F . 26210 0 
25 dransformers ...........ssoseosrms-osroseoerosoorsesceseessosesseeo 200 0 0 
PUE ON osasi iniaa e 6117 0 
: ladder VVV... . 13 10 0 
ervice cable, £1 per pod... 4. 2 0 0 
Labour ............... d FFF — 18 0 0 
Total cost for 25 lamps .......- . . 4 . ses £898 7 0 

: j Cost of Supply. 
Interest, etc., 6 per cen... . £54 0 0 
Labour, eto seven 35 ead ed i es EA UE . 156 0 0 
Generating 570 wat 2 e . 21710 0 
Carbone MOST . 30 0 0 
Cost of 25 ares 6 eee e ~ £457 0 0 


Cost per lamp (approximate), £18. 


Thus we see from the above figures that taking each 
system as satisfactory the direct-current arc lamps are 
supplied much cheaper than alternating-current arc lamps.— 
F. M. M. 


Answer to No. 524 (awarded 5s.).—The vital question in 
comparing direct and alternating current arc lamp systems 
is the relative amount of power consumed for a given 
amount of light. Much will, however, depend upon the 
circumstances and local conditions, for in cases where a 
large number of circuits have to be run for a great distance 
in the same street, a saving in the investment could 
probably be made by adopting an alternating-current 
system with sub-stations at the points of distribution. 
But in the actual comparison the different types of lamps 
may be classified in the following manner: 


Watts ab arc. Candle-power. 
5 


Direct-current open are ....... “ . 2,000 
Direct-current enclosed arc ......... ~ 480 ...... 1,500 
Alternate-current open are „ 40 — 1,150 
Alternate - current enclosed arc......... 400 950 
Direct - current open are.. o=. 30044 1.200 
Direct-currenb enclosed are e 300 ....... s 900 


Then, 30 as to arrive at an equitable figure for comparing 


the direct open and enclosed arcs, we may assume that the 


ratio of watts per mean spherical candle-power in the open 
arc to those in the enclosed arc is 75 per cent, as 
“obtained by Elihu Thomson and others.” e excess of 
watts per mean spherical candle-power for alternating- 
current arcs over direct-current is approximately 55:5 per 
cent. The accompanying table of relative costs is on the 
assumption that in every case the lighting part of the plant 
is running at very nearly full load.—K. 


TABLE or RELATIVE Cost. FoR 3,800 Hours. 


Total I H. P. Total 
Systems. cost per | j«r | oporating 
lamp. lamp | expenees, 
Alternating - current enclosed arc, £ s. d. E k. d. 
400 watts. . 28 14 6 708 10 8 6 
Direot- current driven by alternate - 
current motor, enclosed 300-watt 
lamps . . . — 27 0 0 630 9 9 0 
Direot · current driven by belts, 300 
wabte, enclosed. os e 124 5 0 552 810 6 
Direct - current direct driven, 450 
wabts, open 2 oos soso 29 2 0 810 12 16 0 
Direct-current driven by alternate. 
current motors, 450 watts, enclosed] 20 15 0| 948 11 0 0 
Rectifier system, 450 watts, enclosed 31 14 0 | 816 10 15 0 
Incandescent lamps, three 600. p. | 
lampe, 450 watts sasso soes .125 0 01 766 12 0 0 


Sheffield. —Elecbric;traotion was inaugurated on the Brightside 
route of the Sheffield city tramways on the 26th inst. 
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Pref. 8. P. Thompsen said the author had asserted that the 


Joule-Thomson effect for hydrogen changes in sign a6 some 
temperature, and ex his interest in the fact. thabo i$ waz 


possible to geb a cooling effect by allowing hydrogen to ex 

i ds Boya asked it id was Kae or zi re to zi. ds 
rogen to expand to atmospherio pressure. 

Dr. Travers sail the mechanical advantages of this were grest 


PHYSICAL SOCIETY. 


At the ordinary meeting on Nov. 23, Prof. Everett, F. R. ., 
vice-president, in the chair, a paper on “A Self-Adjusting 
Wheatstone’s Bridge,” by E. H. Grifiths and W. C. D. Whetham, 
was read by Mr. Whetham. The object of this paper is to 
deecribe a cheap and easy method of getting a self-adjusting 
bridge to show on a scale the actual resistance of any wire. 
Contact with the bridge wire ie made by means of a light 
horizontal bar, which is suspended by a phosphor-brovze strip 
from the coil of tbe d'Arsonval gaivanometer used with the 
instrament. A second bar, parallel to and above the first, is rigidly 
connected with the ooil. A wooden beam, worked by clockwork, 
moves up and down between the bars and clamps them alter- 
nately. When the beam is down, contact is made with the bridge 
wire. If this contact ie not ab the zero point a current will flow 
through the coil, and if the cell is connected up the proper way it 
will turn the coil so as to bring the upper bar nearer to the null 
point. This puts a twist into the phosphor-bronze strip, and 
when the beam rises and clamps the upper bar tbe torsion comes 
into play and brings the lower bar under the upper one. The 
beam then descends and makes contact at this point, and if any 
current flows through the galvanomeber there is further movement 
until the null point is reached. Any alteration in the resistance 
of the wire under experiment causes a movement of the zero point 
on the bridge wire, and this is followed by the lower arm. The 
position of the lower arm can be directly indicated by means of a 

e. 

Prof. 8. P. Thompson asked how the scale was calibrated. 

Mr. Whetham said the scale was arbitrary, but it could be 
calibrated by the known reeistance of the bridge wire per unib 
length. Extension of the range could be obtained by shunting 
the bridge wire with various resistances 

Mr. Glazebrook asked how sensitive the bridge was. 

Mr. Whetham eaid that working with a dry cell it could easily 
indicate ldeg. on a platinum thermometer. 

Mr. Blakesley pointed out that if the cell was connected up 
the wrong way, the zero point would be an unstable one. 


A paper on “The Liquefaction ef Hydrogen" was read by 
Dr. M. W. Travers. These experiments were undertaken in 
order to provide liquid hydrogen in sofficient quantity for the 
separation of neon from the helium, with which it is usually 
mixed. The separation is effected by cooling the gases to the 
temperature of hydrogen boiling at atmospheric pressure. The 
principles and. conclusions do not differ from those of Dewar, but 
as the production of liquid hydrogen is neitber difficult nor costly 
an account of the experiments is given. Ia 1884 Wroblewski 
showed that strongly coiled and compressed hydrogen on 
being allowed to expand formed mist or spray in the tube, 
and later Olozweski repeated these experiments on a larger scale 
and determined the temperature of the liquid. Other methods of 
liquefying hydrogen have been suggested by Lord Rayleigh and 
Kammerlingh Onnes. In the case of many gases a fall of tempera- 
ture takes place on free expansion, but under ordinary circum- 
stances the tem ture rises in the case of hydrogen and helium 
The principle of free expansion was first applied by Hampson and 
Linde to the liquefaction of air. Within the last two years 
Dewar has shown that ab a temperature close to — 200deg. C. 
hydrogen bebaves as an imperfect gas, and beoomes cooled 
when allowed to expand. This nciple has been applied 
by Dewar to the liquefaction of hydrogen in quantity. In 
the author’s experiments, hydrogen under a pressure of 200 
atmospheres passes iat a coil which is cooled to - 80deg. C. 
by a mixture of solid carbonic acid and aloohol Ib then enters 
another ooil contained in a chamber which is continuall 
replenished with liquid air. The lower portion of this co 

into another chamber which is closed, and communicates 
through a pipe with an exhaust pump. Liquid air flows 
continueusly from the first chamber into the second 
through a pin valve controlled by a lever. The liquid 
air boiling under a pressure of 100mm. of mercury lowers 
the temperature to - 200deg. C. The gas then passes into a 
regenerator coil, which is enclosed in a vacuum vessel, and 
expanding at a valve passes upwards through the interstices of 
the coil and the annular space surrounding the chambers through 
which the gas first passes to an outlet whence it can return to the 
main apply ipe. The liquid which separates from the gas is 
ultimately collected in a vacuum vessel. The apparatus, with the 
exception of the compressor, motor, and Hampson's air dnte, 
is comparatively inexpensive. About £50 is required for the 
additional ap bus, and each time liquid hydrogen is made 
involves a further expenditure of aboub a sovereign. 


Dr. Hampson said he would like to offer a correction. Dr. 
Travers had said that he (Dr. Hampeon) was the first to liquefy 
air by the application of the counter current process to the Joule- 
Thomson effect. Althougk he was the first to make the propoeal, 
he was nob the first to apply it. He made the propoeal to Prof. 
Dewar's assistant in 1894, and air was liquefied by Prof. Dewar b 
this method. Dr. Travers had referred at length to a valve whic 
he (Dr. Hampson) bad devised, but as it was straightforward 
common - sense, he did not wish to acoepb any credit for 
the use it had been to the author in his experiments. 
He would like to call attention to the remarkable features of the 
work in two respecte—the economy of means and the magnitude 
of results. By means of liquid hydrogen Prof. Ramsay and 
De. Travers had succeeded in obtaining the physical and other 
properties of some of the rarer gases. l 


Dr. Horker asked if the temperature at which the Joule 
Thomson effect changes sign was known. 

Dr. Donnan said that the effect changed sign at the tempers- 
ture ab which P V" was a minimum. 

Dr. Travers, in reply to Dr. Lehfeldt, said he had not deter. 
mined the temperature of the liquid, and the apparatus was not 
suitable for measuring the Joule-Thomson effect. He should say 
that the change of sign occurred about -150deg. C. Ie was 
Daniell Berthelot who pointed out that the arg tl of siga 
corresponded with the minimum value of P V," but experi- 
ments of Amagat on the relation between pressure and volume 
were not sufficiently accurate to fix the temperature. 


for the wave-front needs . another expression 
ection cannot occur 


the horizontal wind increases uniformly as we ascend, 
the rays instead of forming a eatenary describe a more compli- 
eated curve, which, however, reduces to a parabola in the special 
case of ag whose wave fronts are horizontal. In the paper the 
relation between direction of propagation and wave-front is first 
worked out, and then the refraction of waves and rays on i 
into a new wind zone is considered. This principle is then applied 
to the diffraction through any number of parallel wind zones, and 
id is shown that the final inclinations of wave-fronts and rays are 
independent of the characteristic constants of the intermediate 
zones. It is shown that since a cosecanb cannot have a value 
between +1 and - 1, total reflection becomes possible. If, how- 
ever, the wave-front is initially horizontal there is no refraction of 
the wave-fronb and no total reflection, but tbe ray deviates 
without limit from the vertical and tends to correspond with the 
wave-front. When reflection occurs it follows the ordinary 
optical law. 

The society then adjourned until Dec. 14, when the meeting 
will be held at the Royal College of Science, South Kensington. 


LEGAL INTELLIGENCE. 


THE BRITISH ELECTRIC TRACTION COMPANY, LIMITED, 
AND THE COMMISSIONERS OF INLAND REVENUE. 


Judgment was given in this case on Wednesday in the Queen's 
Bench Division. The questions involved the rights to use certain 
tramway lines, and that rent should be paid for same, There was 
an agreement to the effect that £900 a year was to be paid for the 
rep to the tramway line, to be undertaken by the Corporation; 
a further agreement to pay another sum as indefinite rent ; and, 
still further, one to take ail the electrical energy from the Cor- 
poration working the tramways, and to pay for ib ab least a 
minimum of £4,000 a year. Io was argued that the £900 a 
year for repairs was rent, and chargeable as rent; that the 
£4,000 a year was a bond or covenant, also chargeable, The 
nee na submitted by the Commissioners of Inland Revenue 

or the Court were whether the instrument was chargeable with 
the several sums of £20. 15s., 10s., and £105, and, if not, with 
what duty the instrument was chargeable. Section 77 (2) of the 
Stamp Act, 1891, enacts as follows: '' No lease made for any con- 
sideration or considerations in respect whereof it is chargeable 
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with ad valorem duty, and in further consideration either of a 
covenant by the lessee to make, or of his having previously made, 
any substantial improvement of or addition to the property 
demised to him, or of any covenant relating to the matter of the 
lease, is to be charged with any duty in respect of such further 
consideration." 

Mr. Justice Phillimore held that the £900 was rent. and that 
the £4,000 a year was a part of the consideration for the lease, and 
as such chargeable ad. val. accordingly. 

Mr. Justice Kennedy dissented, and held that neither sum was 
rent, and would therefore be relieved from duty under Section 77, 
Sub- Section 2 that is to say, that when a lease is made in respect 
of a consideration it was chargeable, and shall not be chargeable 
in respect of subsidiary subjects. 

Mr. Justice Phillimore withdrew his judgment; therefore the 
judgment of Mr. Justice Kennedy prevailed, and the duty charge- 
able on the instrument was accordingly reduced to £16. 5e., 
bogether with the 10s. in respect of Clause 5, the liability for which 
was nob disputed. 


FIXING UP A TELEPHONE. 


Mr, H. E. Childs, Liverpool road, Islington, on Nov. 22 obtained 
judgment against Messrs. Charles Atkins and Niebet, 1, Water- 
e, for £3. 3s., for fixing up a telephone at their premises. The 
defendants paid £2. 108. into court, and said they thought that 
` was more than the plaintiff was entitled to. Ab the first hearing 
of the case it was contended that an inoompetent workman was 
sent in the firat place, and that the work might have been done by 
an ordinary be er, The case was now undefended. 


WOLVERHAMPTON CORPORATION v. BRITISH ELECTRIC 
TRACTION COMPANY, LIMITED. 


On Thursday last Mr. Justice Jeyoe delivered judgment in the 
above case, which was reported in our issue of Nov. 23. He found 
for the Corporation of Wolverhampton on all points at issue, and 
gave judgment accordingly, with costs The defendants have not 
vet decided whether they will appeal against the judgment, 


COMPANIES’ MEETINGS AND REPORTS. 


BRITISH WESTINGHOUSE ELECTRIC AND 
MANUFACTURING. 


In the first annual report, for the period from July 10, 1899, to 
July 31, 1900, the directors state that in addition to the orders 
and contracts taken over from the vendore, amounting to 
£979,000, orders have been received and contracts have been 
entered into sinoe the incorporation of the Company amount- 
ing to £550,000, thus bearing oub the expectation erpreesed 
in the prospectus as to the development of the business. 
The net protib for the period under rcview, exclusive of the 
amound guaranteed by the vendors, is £10,777. 7s. 7d., after 
providing for expenses of management, directors' fees, and all 
other charges, which is considered satisfactory, considering 
that the worke at Trafford Park are still in course of 
construction. Out of this profit, supplemented by the 
guarantee, the directors distributed an interim dividend on 
the 6 per cent, preference shares ip ai last, amounting to 
£7 551. 2e., calculated on the amounte paid up to Jan. 31, and 
now recommend the paymenb of a final dividend for the six 
months ending July 31, ammounting to £15.000, making 6 per 
cent. thereon for the whole period. The directcrs aro pleased to 
reporb that the works at Trafford Park, Manchester, are 
making good progress, the agreement for the purchase of 
the land having n ooncluded, the plans for the entiro 
works having been prepared by Mr. Thomas Rodd, of Pitteburg. 
U.8.A., from information and drawings supplied by the American 
Westinghouse Electric and Manufacturing Company under their 
agreement, and the principal contracts for the construction 
work having been placed. The requisite connections between 
the works and the principal railways have also been com 
pleted. In view of the large staff which will necessarily 
be required in connection with the worke, a number of young 
Englieh engineers have been sent to serve an apprenticeship 
in the works of the American company ab Pittsburg. By this 
method of forming tho staff, the directors believe that the 
principles of manufacture which have been so successfully worked 
out in the United States will be reproduced in the works at 
Manchester. Arrangements are being made to provide suitable 
dwellings for the operatives to be employed in the works, 
in which the men and their families will be well housed 
at reasonable rates with great advantage to the company 
Technical and commercial managers have also been appointed, and 
are making themselves familiar with the approved methods adopted 
at the works at Pittsburg, which, a; is well known, are equipped 
with the moet modern plant and appliances, and where about 
7,000 men are employed. The directore intend to establish branch 
offices in the more important manufacturing centres, and they 
have recently opened an office in Manchester, ab Haworth- 
buildings, 5, Croes-atreet. In July this Company took part in the 
Electric Traction Exhibitisn at the Agricultural Hall, Islington, 
and at the close of the exhibition the car and track shown by the 


Compeny were purchased by the London County Council for their 
experimental work ab Camberwell. Pursuant to the provisions of the 
pee resolution passed and confirmed in August, 1899, empowering 
the directors to appoint any qualified pereon an additional director 
the Board have to report that they have appointed Mr. Lukach and 
Mr. Kobbé to be directors of the Company. The appointments 
do not require confirmation by this meeting. Under the articles 
of association no directors retire from office ab this meeting. The 
Board appointed Meesrs. Deloitte, Dever, Griffiths, and Co. the 
imn a of the Company, and they will be proposed for 
re-election. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


tee sow -20 ~ 


CONTRACTS OPEN, 


Kendal.—The Corporation invite tenders for the supply and 
erection of various plant. Tenders by Dec. 1. Details in our 
advertisement columns, | 


Biaekpool —The Corporation invite tenders for the supply of 
arc lamp carbons and oils for one year. Tenders by Dec. 17. 
Details in our advertisement columns. 


Brighton. —The Council invite tenders for the construction of 
the permanent way of the tramroade. Tenders by Dec. 13. 
Details in our advertisement columns. 


Manchester.—The Tramways Committee invite tenders for 
rupply of 12 workmen’s tramcar bodies. Tenders by Dec. 1. 
De in our advertisement columns. 


Partick.— The Commissioners invite tenders for electricity 
meters, demand indicators, and fuses. Tenders by Dec. 4. 
Details in our advertisement columns. 


Aberdeen.—The Electric Lighting Committee invite tenders for 
the supply and erection of storage batteries. Tenders by Dec. 22. 
Details in our advertisement columne. | 


Birkenhead.—The Corporation invite tenders for switchboard 
and instruments for Craven-street- generating station, Tenders 
by Dec. 4. Details in our advertising columns. 


Leigh.—The Electricity and Tramways Committee invite ten- 
ders for the supply and erection of electricity mains. Tenders by 
Dec. 17. Details in our advertisement columns. 


Bermondsey.—The Vestry invite tenders for arc lamp columns, 
arc and incandescent lamps, automatic switches, and fittings. 
Tenders by Dec. 3. Details in our advertisement columns. 


Mendon.—The Urban District Council invite tenders for the 
supply and erection of various plant for the municipal electricity 
hiis Tenders by Dec. 31. Details in our advertisement 
columns, 


Swindon. —The Corporation invite tenders for three high-speed 
triple-expansion steam dynamoe, one balancer, and one motor. 
generator. Tenders by Dec. 24. Details in our advertisement 
columns. | 


Harrogate.—The Corporation invite tenders for two high - 
pressure 30ft. by 8ft. Gin. Lancashire boilere, with fittings com. 
plete, and economiser.  Tendere by Dec 25. Details in our 
advertisement columns. 


Bristol.—The Electrical Committee invite tenders for induced- 
draught plant, steam and electric feed and general service pumpe, 
and water-softening plant. Tenders by Dec. 20. Details in our 
advertisement columns. 


Battersea.—The Council invite tenders for the supply of 
ordinary and prepayment 3 meters, in accordance with 
specification No. 10. Tenders by Feb. I, 1901. Details in our 
advertisement columus. : 


Portsmouth. — Tbe Corporation invite tenders for the overhead 
electrical equipment of tramways in the borough of Portsmouth, 
and extending to Cosham, Hanis. Tenders by Dec. 7. Details in 
our advertisement columne. 


Blackburn.—The Highways Committee invite tenders for the 
electric wiring of the underground conveniences in Church-street, 
Blackburn. Plans, etc., may be seen at the Borough Engineer’s 
Office. Tenders by Dec. 6. 


Leigh. —The Electricity and Tramways Committee invite tenders 
from manufacturers for the supply of 1,000 220. vold incandescent 
lamps during a period of 12 months, Tenders by Dec. 17. 
Details in our advertisement columns. 


Iiford.— The Szhool Board invite tenders for wiring and all 
ordinary fittings for about 200 lamps at 16 c.p., the Higher-Grade 
School, Melbourne-road, Ilford, Essex. Tenders by Dec. 17. 
Details in our advertisement columns. 


Rathmines.—The Electric Lighting Commivtee invite tenders 
for the supply and erection of various plant for the extension of 
the municipal electricity works. Tenders by Jan. 10, 1901. 
Details in our advertisement columns. 


Giasgow.—The Caledonian Railway Company invite tenders for 
telegraph and electrical appliances. Specifications, ebc., may be 
obtained from Mr. J. Lorimer, stores superiutendent, Charles. 
street. St. Rollox, Glasgow. Tenders by Dec. 17. 


Sunderland.—The Corporation invite tenders for the whole of 
the work necessary in erection of buildings for new elecbrio light 
station, Hylton- road. Particulars, etc,, may be obtained at the 
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Borough Electrical and Tramway’s Engineer’s Office, Dunning- 
streed. Tenders by Dec. 10. 


Bexhill.—The Council invite tenders for the supply, delivery, 
and erection of a water-bube boiler and pipework and one 150-kw. 
steam dynamo at their electricity supply station. Tenders by 
Dec. 10. Details in our advertisement columns. 


Southwark.—The Electric Light Committee invite tenders for 
the supply and erection of certain back E.M.F. cells at the Cor- 

ration electric light station, Penrose street, Walwortb-road. 

enders by Dec. 3. Details in our advertisement columns. 


St. Pancras.—The Guardians of the Poor invite tenders fer the 
installation of tbe Cook's-terrace Infirmary, Pancras-road, N. W., 
with electric light, acoording to drawings and specification. 
Tenders by Dec. 20. Details in our advertieement oolumne. 


Oldham.—The Tramways Committee invite tenders for the 
erection of a tramway car depot at Wallshaw, within the borough. 
Specifications, etc., may be obtained from Mr. S. A. Pickering, 
A. M. I. C. E., borough surveyor, Town Hall, Oldham. Tenders by 


Leigh.—The Electricity and Tramways Committee invite tenders 
for the supply and delivery of the following motors and atarting 
ewitches: one 10-h.p. motor, four 3-h. p. motors, three 2-h.p. 
motore, and three 1-h.p. motore. Tenders by Dec. 17. Details 
our advertisemenb columns. 


Tooting.—The Metropolitan Asylums Board invite tenders for 
the execution of certain wiring and other works in connection 
with the proposed electric light installation at the asylum now in 
course of erection ab Tooting Bec. Tenders by Jan. 2, 1901. 
Details in our advertisement columns. 


Brighten.—The Council invite tenders for the supply and 
delivery of the following : pointe, crossings, eto., soleplates, man- 
hole covers with frames, gully grates with frames, tie-bars, fish- 
bolte, and other bolts for fastenings, etc. Tenders by Dec. 6. 
Details in our advertisement columne. 


Portsmouth. — The Corporation invite tenders for the permanent. 
way construction and underground feeders in connection with the 
equipment for electric traction of the tramways in the borough of 
Portsmouth, and extending to Cosham, Hants. Tenders by 
Dec. 7. Details in our advertisement columns. 


Wolverhampton. —The Tramways Committee invite tenders for 
steel stanchions, wrought-iron roof trusses, rolled-steel joists, etc., 
and „tber works din poten at bhe tramway car depót. Plans, etc., 
may be seen on application to Mr. J. W. Bradley, borough engineer 
and surveyor, Town Hall, Wolverhampton. Tenders by Deo. 3. 


Oldham.—The Tramways Committee invite tenders for the 
supply and erection of the iron and steel work required in the 
completion of a car depot ab Wallshaw, within the borough. 
Specification, ebc., may obtained from Mr. S. A. Pickering, 
5 E., borough surveyor, Town Hall, Oldham. Tenders by 

ac. 5. 


Bristol.— Tenders are invited for the installation of the electric 
ligh: at the Bristol General Hospital, Bristol. Specification, etc., 
may be obtained from the secretary, Mr. W. Thwaites, Bristol 
Geuvral Hospital, on payment of a deposit of £2. 2s, which will 
be 8 on receipt of a bona fide tender. Tenders by 11 a. m. 
on Dec. 3. 


Ayr.—The Tramways Committee invite tenders for Section 2, 
overhead work: Part l, poles, centre and side brackets, section 
boxes, etc.; Parb 2, complete overhead electrical equipment; 
Section 3—underground work: supply of feeders, distributors, 
telephone cables, conduits, trenching, etc. Tenders by Dec. 7. 
Details in our advertisement columns. 


Bradford.—The Corporation invite tenders for the supply of 
materials and erection and completion of proposed alterations and 
additions to the buildings in connection with the meter-bestin 
and stores departments at the electricity works, Bolton-road, 
Bradford. Specifications, etc., may be obtained from Mr. R. A. 
Chattock, M.I.E.E., city electri engineer, Town Hall, Brad- 
ford. Tenders by Dec. 6. 


Norway.—The Secretary for Foreign Affaire has received a 
dispatch from her Majesty's Consul-General at Christiania stating 
that tenders are invi by the Stavanger Corporation for the 
establishment of electrical communication or transmission of 
power from the Altesrig Waterfalls to Stavanger, a distance of 
about 39 kilometres, in accordance with the plans of a civil 
engineer named Schoien. Tenders must be received by Jan. 2, 
1901. Further information oy be obtained on application to 
Mr. E. Berenteen, British Vice-Consul, Stavanger. 


RESULTS OF TENDERS. 


Londen.—The London School Board has been recommended to 
accept the tender of Mr. J C. Christie, ab £445, for wiring, ete., 
for electric lighting at Sv. John’s-road School. 


Sunderland. —The Town Council have accepted the contract of 
Meeere. Dick, Kerr, and Co., Limited, for 24 motorcars of the 
top-seat type, together with track cleaner and traverser, ab £675 

ad All of these cars will be equipped with standard air 

rakes.  - 

London County Counoil.—The Council have accepted the 
tender of the Gilberb Arc Lamp Company, at £2,515, with certain 
modifications of the specification, which are mentioned in another 
Som for the lighting of Victoria-embankment and Westminster 

ge. 


Greenwich.—The Guardians have accepted the tender of Mess, 
Cooksley, of Lightoliffe, Yorkshire, ab £4,338, for the electric 
lighting of the new workhouse at Grove Park. The highest tender 
was £9,907. 

Aberdeen.—The Town Council have accepted the tender o 
J. Leith, jun., 3, Cattofield- place, Aberdeen, at £9,904. l5e, for 
the supply of materials and the construction of works in connec. 
tion with the laying down of the permanent way of new electric 
tramways. 

Ayr.—The Town Council have accepted the tender of Meere 
Siemens, at £2,505, for a 200-kw. complete set for a vol of 500 


to 550, the delivery to be not later than 94 months from date. It 


ebruary, 1901, take ou 


is conditioned that Mesars. Siemens in 
and dismantle at their own expense the 
eubstituting for ib the above 200-kw. seb, at the difference of cost, 
they allowing £2,070, less 5 per cent. per annum for the use d 


No. 3 set. 

Devenport.—The following tenders have been recommended 
for acceptance : 
A. N. Coles, Plymouth, buildinge (exclusive of chimney 


aud lues aeniei i a a aaa . £543 
S. Z. de Ferranti, Limited, Hollinwood, two vertical A 


engines 
sei dra Construction Company, Wolverbampton, ] 
300-kw. generators, balancer, battery, booster, and motor 3.63 
Electric Construcbion Company, switchboard, lighting and 


traction (subject to deductions) ...............—..—-. = 292 
Ashmore, Benson, Pease, and Co., Stockton-on-T 

sto err. ⁰ a ar 2 600 
Higginbottom and Maunock, Manchester, 10-ton travelling EN 

crane X- KE EEEIEI OE REUSE Cea ee sdb of» 9090 Se 6am O STC 9-00 (P eor 
Babcock and Wilcox, two boilers (with mountings complete) 1 95! 
Bennis and Co., stokers and automatic steam damper ...... 535 
Green and Son, economiser............ ccce e m . 440 
Glenfield and Kennedy, tanks and meter ...................... — i 
Mather and Platt, oil filter .- 8 ri 
Carruthers and Co., valve chess ²ĩ:ũ? 6⁰ 


London, E. — The Whitechapel District Board of Works have 
received the following tenders for the erection of a chimney shaft 
and the construction of economiser chambers, flaes, and cable 
ways at the new electrical supply station yard, Osborn - street, 


Whitechapel, E. 
Ohimney shaft only. 


R. Anderson and Oo., 101, Leadenhall-street, E.O................ £8,476 
Gibb and Oo., 14, Birchfield-street, West India Dock-road, 


II P NE" cate ee 8,00 
Watts, Johnson, and Oo., 785, Oommercial-road, Limehouse, E. 9,776 
F. Minter, F Works, Page-street, Westminster, S. W. . .. 7,916 
W. Neil and Co., 165, Turner’s-road, Burdett road, Bow, E 938 
B. E. Nightingale, Albert Works, Albert-embankment, 

Lambeth, . E. . es. . . . 7,163 
T. Smart, Trent Bridge, Nottingham (m . 808 
Harris and Wardrop, 10, Wallwood-street, Limehouse, E....... 9,69 
Myles and Warner, $0, Sett-street, Stalybridge ................ . 7,157 

ilson Bros., 31, Berens-road, Kensal Rise, N.W... mes . 6,189 

Flues, cableways, &c. ` 
R. Anderson and Oo .. .. 6,479 
iG 0 A ĩͤ cele =. 5516 
Watts, Johnson, and Oo . . 4.91 
F. M inter FCC 6.112 
W. Neil and Co. Mec epp MOM. 6,619 
By L. Rüghilügéle cicisicssces cesses: Qcesent eurem sesevovecdnevsieeaasione 4,060 
T. Binarl oes ssc cd cs Rp Das erat rer oaa eds . 51 
Harris and Wardrop-— . . q . FCC 5,523 
Myles and Warner . . . 3 . 5,861 
Wilson Bros. %% 900090009 „„ „%%% „„ Fer „„ „% „„ „%% % %% „„ „ „ 84 „ „ „„ „% „ %%. 4,089 


BUSINESS NOTES. 


TRACTION. 


Ilford.—It is rumoured that the G. E. R. Company contemplate 
running an underground railway to Ilford or beyond. 


Personal, —Mr. A. R. Bramley, for the past six years manager 
and secretary of the Bradford and Shelf Tramway Company, 
been appointed manager of the Birkenhead electrio tramways. 


Accident - A collision between a tramcar and a dray laden vith 
wool occurred in Gibbeb-street, Halifax on Saturday noon owing 
bo the fog, bub was, happily, unattended with injury to 8) 
person. 


Surbiton.—The proposals of the London United Tramway? 
Company and the Kingston Corporation to construct tramways 
the Council's area has now been agreed to by the Rural Distr! 
Council. 


Walsall.—A special meeting of the Urban District Council is 
to be held, at which representatives of the electric tramways cum 
pany are to be present to give the Council full particulars of ther 
scheme. 


Gosport —The Gosport and Alverstoke Urban District Council 
on Tuesday definitely decided to give the promoters of the G 
Tramway Company notice of the Council's intention to p 
the tramways. 


present No. 3 plant, 


0,15. RANG 
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Volkestone.—The owners and ratepayers, by their poll on 
the Corporation to 


proceed for a Bill to incur an expenditure of £100,000 upon muni- 


Tuesday. reversed the decision to authorise 


cipal tramways. 


Gateshead.—Rapid progress is being mado with the laying of 
the tramlines at Gateshead. A start has just been made with the 
work in Half Moon lane, and it is stated that for a time traffic will 


have to be diverted. 


China War,—The Chinese have destroyed railway and telegraph 
damage 
The repairs of the line will 


lines in Manchuria, or a distanoe of 300 verets, The total 
is estimated ab 10 million roublee, 


probably coat 150,000 roubles. 


Kingston.—The long-expected meeting of ratepayers, which 
First, the Corporation 
the London 


United Tramways Bill, and, thirdly, & poll was demanded on the 


was held last week, had a curious result. 
Bill was rejected, then it was decided to oppose 


first resolution. 


Italy.—The Government are preparing a scheme for the intro. 
duction of an electric railway able to do the journey from Rome 
to Naples ia three hours instead of five, as at present. The system 
adopted will probably be overhead traction, and the motive force 


will be supplied from the rivers in the district. 


Cleator Moor.—The Urban District Council have been notified 
that application is intended to be made to Parliament in the 
ensuing session for an Act to authorise the laying down of electric 
tramways and tramroads in West Cumberland including some 


streets and roads within the district of the Council. 


Dundoe,—A deputation from the Aberdeen Corporation visited 
Dundee on Monday to inspect the electric tramway system, car- 
The visitors 
appeared to be specially interested in the lifeguards on the cars, 
and also in the fitting up and general arrangement of the work- 


shed, and the workshops ab the electric station. 


shope. 


Birmingham.—The work of reorganising the Bristol-road 
les which are to carry 
A contract for 20 


new cars has been placed, and it is hoped that the whole work will 


service is proceeding satisfactorily. The 
the overhead wires are nearly all in position. 


be completed by March next. The proposed Bill provides for 


three extensions, 


Leamington.—The British Electric Traction Company have 
reemenb with the shareholders of the Leamington 
and Warwick Tramways and Omnibus Company, Limited, for the 
purchase of théir undertaking, and they have obtained the consent 
rations of Leamington and Warwick to the installation 


concluded an 


of the Co 
of an overhead system of electric traction. 


Lake District.—Ib is now stated that, contrary to former 
announcements, the British Electric Traction Company will not 


again introduce their scheme for a light railway betweén Winder- 
mere and Ambleside this year. 
do the Light Railway Commissioners when a scheme more satis- 
factory to those concerned has been drawn up. 


Surrey.—The Corporation of Kingston-upon-Thames have on 
for an expreesion of the views of 
the County Council with respect to the Corporation's intended 
tramway scheme, and the Parliamentary Committee have directed 
a reply to be sent intimating that until they are in pcesession 
of the details of the various schemes affecting the district, they 
are unable to make any recommendation to the Council on the 


more than one occasion p 


subject. 


Blackpool —A starb has been made with the extension of the 
Blackpool trama round Marton, and the work ie expected to be 
roposed amalgamation with 
, the pee to construct a 

the Bill about to be pro- 
ceeded with by the Corporation, though powers are being sought 
to lay tramways in several other parts of Blackpool, and to double 


finished by Whiteuntide, The 
St. Annes having been abandon 
tramway there has been withdrawn from 


the Lytham.road tramways. 


Maryport.—The General Purposes Committee have been autho- 
rised in connection with the ropas formation of a company to 


ing from Cleator Moor, through 


construct a tramway exten 
rt, Allonby, and Silloth, to 


Whitehaven, Workington, to Mary 
take the necessary atepe to saf the interests of the Council, 
to obtain legal advice if required, to confer with the nelghbouring 
loca! authorities interested, and, if deemed neceesary, to agree 
with any joint action with the other authorities. 


Paris.—The Paris Metropolitan Railway Company, havin 
commenced the construction of a second section of its sonéeded 
lines, is about to raise its share capital from 25 million francs to 
50 millions by the issue of 100,000 new shares of 250fr., 
reserved for holders of the 100,000 shares now in circulation. As 
before, the tunnelling and permanent way will be executed by the 
city of Paris, the company building the stations, providing the 
rolling-sbock, working the lines, and shariog the receipts in equal 
parts with the municipality. — Economist. 


Leeds.—As preliminary steps towards equipping the Burley 
and Cardigan-road tramway route with electric traction, arrange- 
ments have been made for breaking up the ground and laying 
down feeder wires from the Calls to Headingley by way of Swine- 

ate, City-square, Quebéc-streeb, St. Paul's.street, Park- lane. 

urley-road, and Cardigan-road. Victoria-road will be similarly 
treated. The work of erecting poles for carrying the overhead 
electric wires between North · street and Meanwood-road and 
Woodhouse-street commenced on Wednesday last week. 


Sixty Pounds a Foot.—An enquiry was opened at the Sur- 
veyors’ Institution lasb week to fix the amount of compensation to 


Another application will be made 


be paid by the City and South London Railway Company to the 
wardens of the church of Sb. Woolnoth, The crypt and 
land in the vicinity of the church, which was taken on the present 
valuation, was worth £260,700, and with the cost of reinterrin 

the bodies buried in the crypt and sundry other items an 

expenses, the claim amounted to £291,606. ter hearing expert 
evidence on behalf of the churchwardens, the case was adjourned. 


London United Tramways —The machinery at the central 
power station of the London United Tramways Company ab 
Chiswick has been started. No. 1 engine, of 1,000 hp., was 
started last week. During the present week a second engine of 
similar capacity will be started, and the third engine will be ready 
ia about a fortnight, which completes the installation for the 
operation of the 16 miles of tramway route from Shepherd's Bush 
to Acton, from Shepherd's Bush to Chiswick, vid Goldhawk. 
road, and from Hammersmith.broadway to Kew, Brentford, and 
Hounelow. 

Hendon. —A Bill is to be introduced into Parliament asking for 
powers to extend the underground electric railway from Hamp- 
stead to a point not far from the Guards' Convalescent Home at 
Golder's Green. There the line will emerge from the ground and 
convey the passenger by means of a number of cars carryin 
their own motors to Central Hendon and along Regent's Park- 
to Finchley. The Middlesex County Council, it will be remembered, 
have already secured powers from the Light Railway Com- 
missioners to lay certain lines in the districte of Hendon and 
Finchley. i 

Bournemouth. — Sir George Merrick, owner of the East Cliff 
frontage at Bournemouth, has offered the Corporation a long lease 
of the overcliff between Bournemouth and Boscombe at a small 
ground rend. He retains, according to the Daily Chronicle, his 
rights in the cliff front and the f ore, but the offer, if accepted, .- 
will allow the town the privilege of a magnificent top cliff drive of 
considerably over a mile in length. Sir George does not announce 
the abandonment of the undercliff drive scheme, and hinte in his 
letter at an electric tramway in the future and some building 
developments near Boscombe and Bournemouth piers. 


Rochdale.— Ab the last meeting of the Tramways Committee a 
proposition was agreed to expressing the willingness of the com- 
mittee to enter into negotiations with the Middleton Light 
Railways Company in regard to the Corporation extending their 
lines to the centre of Castleton. Prior to the incorporation of the 
district in the borough the company obtained powers under which 
they can construct tramways from Middleton to Sudden. Mr. 
S. S. Platt, the borough surveyor, was appointed permanent-way 
engineer ; and it was decided to ask Mr. T. A. Lacey, of London, 
to meet the committee with a view to his appointment as electrical 
engineer in connection with the tramway scheme. | 


Paisley.—Ab a recent meeting of the Town Council, it was 
moved that the minute recommending the Council to apply for a 
provisional order for the construction of a tramway line in the 
easb end of the town be nob approved of. It was said that this 
was simply an effort to get in the thin edge of the municipalisa- 
tion wedge, and it was nob fair to the ratepayers, who had by a 
large majority voted against the Corporation working the tram- 
ways. On the other hand, it was agreed that ib was essential that 
Paisley should be pub in the position of having a tramway con- 
nection with Glasgow, and they asked powers for that purpose, 
and finally the approval of the minutes was carried by a large 
majoriby. 

Tunbridge Wells.—The borough electrical engineer has pre- 
pared a report on the advisability of the establishment of an 
electric tram service in the town. Mr. Boob makes recommenda- 
tions as to the route, and estimates the cost of construction ab 
£33,000. From returns taken from all over the kingdom, about 
6d. per car mile, and in most cases less, covered the total working 
expenses. However, in Tunbridge Wells he took 8d. per mile, on 
account of the hills. The number of car miles estimated to be 
run in 313 days, working 10 hours per day, with four cars on the 
route, was 75,120. The cost per annum equalled £2,504; interest 
and sinking fand on the capital expenditure at 6 per cent. equalled 
£1 980—making a total of £4,484 per annum. Referring to other 
reburns in the kingdom, and allowing a very modest return indeed 
compared with them, each car should earn £10 per day, or pro- 
ducing a total revenue of £12,250 per annum, and leaving a profit, 
after paying 6 per cent. on the capital, of £8,036. | 

New Issue.—The Brisbane Electric Tramways Investment 


‘Company, Limited, are making an iesue of £400,000 EA uri cenb. 


firsd debenture stock ab par (part of a total authori issue of 


4500, 000). The concession for the Brisbane tramways is now, and 
‘will continue to be, vested in the Brisbane Tramways Compan 


y: 
Limited, all the shares of which company—viz., 150,000 fully paid 
shares of £5 each (except 107 of such shares held by its directors 
and firet subscribers)—will belong to this company, and will be 
transferred to the trustees, and constibute the security for the first 


debenture stock of this oompany. The Brisbane Tramways Com- 


pany, Limited, will be free of all mortgages and debentures 
whatever. The shares thus held—viz., 149,893 zharee of £5 each— 
will carry dividends in respect of profite from June 30, 1900. The 
proceeds of the pregent issue will be applied in paying off the 
existing debentures and other debts and liabilities of the Brisbane 
Tramways Company, Limited, and in the construction and equip- 
menb of the extensions now proposed to be carried out. e 
present length of the Brisbane Tramways Company's lines is 
upwards of 33 miles of singls lines of tramways, and the exten- 
sions now contemplated will represent upw of 124 miles of 
additional single lines of tramwa The revenue account of the 
Brisbane Tramways Company, ted, for the six months ended 
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June 30, 1900, showed net profite at a rate which, after payment 
of all outgoings, should give a net profit to this company of 
upwards of £36,000 per annum. 

Manchester.—Mr. C. H. Wordingham has prepared a report to 
the Electricity Committee, in which he deals with some of the 
statements in the report of the general manager of the Tramways 
Committee, which was recently presented to the Tramways Com- 
mittee, with regard to the supply of electrical energy for the 
working of the tramways. As regards the generating station in 
Scuart-street, Bradford, Mr. Wordingham says (according to the 
Manchester Guardian) that, although the Electricity Committee 
arranged for the purchase of the land in December, 1897, the 
purchase was not completed antil October, 1898. There was then 
a further delay of six months on accoun of the Tramways Com- 
mittee having under consideration the question whether it would 
nod be better themselves to provide the electrical energy for 
driving the trams. He also states that details and plans were 
asked for from them, with an account of the dates when 
electrical energy would be uired, and a definite order; but 
these have not been forthcoming. He replies to the statemend 
that the Tramways Committee are posing forward rapidly with 
the preparations for the taking over of line by instelments, 
and also that the permanent way is being rapidly reconstructed, 
and says that, as & matter of fact, the tramways department 
these rol are hopelessly behindhand with this work. He describes 
the arrangements for the supply of energy to the different parts 
of. the city, and says that his apor of Oct. 23 clearly shows that 
the Electricity Committee will prepared to furnish the energy 
for the first three tramway routes long before these routes are 
ready to take the supply. He deals with other work done by his 
department, and in conclusion saye: ''Ihave to say that I con. 
sider that the report of the ral manager is so drawn as to 
leave the im ion that the ways Committee will be quite 
ready with their lines so as to take current on the date named in 
their communication to the Electricity Committee of July 22, 1899, 
and that they will be prevented from opening the lines on the dates 
named in that communication on account of the Electricity Com- 
mittee nob being in a position to supply them with the necessary 
electrical energy. In point of fact, Tramways Committee are 
already five months’ late with the first section, and have nob Denn 
the work of reconstruction of any one of the three remaining 
sections, while the Electricity Committee will be ready to supply 
the electrical energy to the first section some time before the 
Tramweys Committee can be ready. What has happened in 
regard to the first section of lines may be expected to happen 
with the remainder, and it is by no means evident ab the present 
time that the Electricity Committee will be greatly behind the 
Tramways Committee. Both committees are en on v 
large and difficult schemes, and it will not be surprising if bot 
find themselves in the position of having underestimated the time 
required to carry them out." 


LIGHTING AND GENERAL. 


Gum rue telephone question bas been adjourned till next 
week. 

Ayr.—Mr. Hammond’s resigoation as consulting engineer has 
been aocepted. 

Ashton. — The Guardians have resolved to instal the electric 
light ab the union offices. 

Freme.—The Urban District Council have decided to apply for 
an electric lighting provisional order. 

Newark. —The Sanitary Authority have decided to proceed with 
a scheme for providing the electric light. 

Dunstable. —The Town Council have agreed to apply for a pro- 
visional order to supply electric light in the town and district. 

The New Cablo.—Iv appears that owing to the unfavourable 
weather usually prevailing ab this time of the year, the new 
Anglo German telegraph cable cannot be laid before the epring. 

Cheshunt. —The Council intend to apply for an electric lighting 

rovisional order, and have appointed an Electric Emergency 

mmittee, comprising Messrs. Call, Greenleaf, Robinson, and 
Shackle. 

Battersea.— Application ls to be made to the London County 
Council for the advance of £20,000 further on acoount of the 
general electric lighting scheme, sauction for which has been 
obtained. 

Eastbeurne.—We learn that Mr. A. J. Beesant, of Grove-road, 
Eastbourne, has been commissioned to effect installations of the 
electric light in St. Aune's Churob, Eastbourne, and the County 
Hall, Lewes. 

London Gaszette.—The last day for receiving 
estate of G. H. Bentley, 63, Cross-lane, Earlestown, Lancasbire, is 
Dec. 11. Mr. G. F. Clarke, 71, Cross-lane, Earlestown, Lanca- 
abire, is trustee. 

Dublin. —Mr. P. C. Cowan has held an enquiry io the city hall 
into the application of the County Borough Council for sanction 
to a supplemental loan of £10,400 for electric lighting. 

City and South London Railway Oo.—This Company has 
recently issued 10,000 shares, of the nominai value of £10 each, 
ab the price of £5. 10s. per share. The shares were offered to the 
share and debenture holders only. 


Inverness.—A modified proposal which has now been made re 
the proposal for transfer of the Corporation’s provisional order to 
the North of Scotland Electric ARAM and Power Company is before 
a commitbee of the Town Coun ee 


roofs in the 
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Islington.—The Electric Lighting Committee are  makisg 
enquiries ing the discharge of coal breeze and dust from 
the electric lighting shafts to the great annoyance and serious lon 
of the inbabitants of Eden-grove. 

Steck Exchange.—Application has been made to the Stock 
Exchange Committee to appoint a special settling day in and to 
grant a quotation to General Electric (1900), Limited, 5 per cent. 
cumulative preference shares of £1 each, and £150,000 4 per 
cent. first mortgage debenture stock. 

Eastern Extension Telegraph Ce.—Atan extraordinary meet- 
ing of the Eastern Extension, Australasia, and China Telegraph 
Company last week, at Winchester House, Sir J. Wolfe Barry 
presiding, the special resolution passed on Nov. 7, referring to 
remuneration of directors, was confirmed. 


Ashten-under-Lyne.—Mr. N. Appelbee, the of the 
Cardiff Corporation electric lighting works, has been appointed 
as electrical engineer of the Corporation. There were 47 appli 
cants for the post, 'The Corporation do their own lighting and 
supply the current for the tramways on the combined system. 


Edinburgh.—At the meeting of the Electric Lighting Com- 
mittee on Wednesday ib was resolved to recommend that applica- 
tion should be made for consenb to borrow a further sum of 
£76 000 for the execution of capital works. This sum will make s 
toval of £700 000 for which borrowing powers have been autho- 
rised by the Secretary of Scotland in connection with the electric 
lighting undertaking. 

Appointments Vacant. — The Doncaster tion have 
vacancies for two pupils at their electricity works for a period of 
three years. —The Electric Light Committee of Battersea invite 
applications for the appointment of engineer, ab a salary of £350 
per anpum, with residence at the central station when the works 
are completed. Particulars of these vacancies appear in oar 
advertisement columns. 

Wind Power.—Aon electric lighting installation has recently 
been laid down at Boyle Hali, Vest Ardsley, io which wind is tbe 
only motive power employed for generating the curreats. There 
are 50 sails, set radially in a circular frame about 30ft. in diameter. 
A large pulley fixed on a horizontal shaft in an adjacent building 
drives the dynamo. The duty of this machine ia to charge tbe 
storage cells, which are sufficiently large to ran the 109 lights for 
about eight days in wioter ehould there be no wind for that length 
of time, and more than a fortnight in summer. 


Willesdem.—Ab a mectiog of the District) Council on T'ueeday, 
ib was reported that the engineer had received the bills of quan- 
tities in connection with the main and sub-electricity stations 
The Council decided to apply to the Local Government Board for 
sanction to a loan of £52,550, for use as follows: building», walle, 
sites, worke, chimney eh«fo (mein station), £36.104 ; tenants’ com- 
pensation, £191 ; cost of road, £325; coal eidings, £2 500; offices 
and sub station, £13,500. It was pointed out that the surveyor's 
estimate was within £1,500 of the total amount. 


Manobester. — The local papers are publishing conflictiog 
reporte as to the appointment of a tramway expert bo supervise 
conversion of their tramways for electric driving. Thus, on the 
28th inst. in the Manchester Guardian ib was reported that Mr. 
H. F. Parshall, the well kaown expert. had been appointed, and 
in yesterday's issue of the same paper it is stated that the com- 
mittee still have the matter under consideration Ib is a great 

ity that the committees in Manchester do not keep these 
informal notices of their meebinge out of tbe Press. As a rule 
the proceedings of all committees should be kept private, and 
their recommendations to the Council alone made public. 


Charing Cross aud City Statien —We are informed by Messrs. 
H. M. Salmony and Co., Limited, of 118 and 120, Charing Cross- 
road, London, W.C., British representatives of E.A.G., late W. 
Lahmeyer and Co., of Frankfort on-Main, that a contract for 
generators and motor dynamos for the Charing Cross and City 
station has been given to Mesers. Lahmeyer. The switchboard 
will be provided with Mesers. Lahmeyer’s patent switching gears, 
which are arranged in such a manner that no high-tension curreat 
is on the main board itself. Br na arrangement, the greatest 
safety to human life is ensured. ven the inetruments recording 
the high-tension current are connected in such a way tha they 
can be handled with perfect safety, as no high tension curreat 
reaches them. 

.—Abd the last meeting of the Guardians a report 
came up from the Special Electric Lighting Committee. They 
were unanimously of opinion that it was desirable to light the 
workhouse iofirmary, and office buildings in Marloee-road by 
electricity, and the only question was whether the electricity 
should be obtained from a public company or be generated by the 
Gaardians’ owa plant on their own premises. After consideration of 
the relative merits and costs of both systems, and lengthy con- 
sultation with Prof Robinson and ascertaining that the future 
cost of obtainicg the supply from a company would be about 
£1 040 a year, as against a future cost of £650 a year after 20 
years—if the Guardians generated their own supply, the com- 
mitoee have come to the conclusion that it would be more satisfac- 
tory, and in the long run more economical, for the Guardians to 
undertake the work of generating. This report was adopted, and 
the Board decided to instruct Prof. Robinson to prepare and 
submit a complete plan and specification for the buildings, 
machinery. and plant required, at an estimated cost of £12 500. 
It was mentioned that the cost of the gas at present was EI. 400 a 
year for lighting, and that the electric light for the fires 20 

ears was estimated to cost £1,470 a year. The great saving, 

owever, would be found after 20 years, as shown above, 
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Shildon.—The draft agreement with the Northern Counties 
Electric Supply Company for the lighting of the Shildons has 
been sealed. 


Deover.— Amongst the applications for private Bills will be found 
one of the Corporation, seeking powers to purchase the under- 
baking of the electricity supply company. 

Dredgers.—We learn thab there are about 90 dredgers for 
mining operations being built for various parte of New Zealand, 
and that the demand there is so active that the supply is unab‘e 
bo cope with it. Electricity is to be the motive power. 

Leeds.— The Highways Committee have granted an application 
Of the Corporation Electric Lighting Commibtee to open out 
14 streete ab Beeston, Hunslet, and New Leeds for extensions and 
also to construct transformer chambers in Roundhay-road and 
Vicar-lane. 

Aberdare.—The District Council have agreed to dissent from 
the scheme of the Aberdare Electric Lighting Company, Limited, 
for the electric lighting of the town, and a proposal will come 
before the next meeting to the effecd that the Council themselves 
promote an electric lighting scheme. 

Lynohurst.—Application is being made by the Lyndhured 
Electric Lighting and Traction Company, Limited, for a pro. 
visional order. Ib is proposed to lay cables in the High- street, 
Gosport lane, Romsey-road, Welland’s- road, Empress- road, 
Q ueen's-parade, and Pemberton-road. 

City.— At last night's meeting of the Court of Common Council 
the Streets Committee reported on the practicability of generating 
electricity from steam raised by burning the City’s refuse. The 
committee recommended that, as the lease of Letts's Wharf has 
so short a time to run, it will be inexpedient to sink further capital 
at the wharf. 

Aston. —In the recent loan applied for we note that £11,800 of 
the sum required was for the hospital and its equipment, and pro- 

viding for laundr pan and electric energy and lighting for both 
the small-pox and fever hospitals. This sum includes the follow- 
ing sums: laying down of electric plant, £1,800; and for a 
telephone, £530, 

Radstock.—The Urban District Council have resolved to engage 
an engineer a6 a fee not exceeding 25 guineas—provided the Mid- 
somer Norton Council would pay half the expense—to report upon 
the advisability of (a) lighting Radstock by electricity, (b) lighting 
Midsomer Norton by electricity, (c) lighting both the said urban 

districts by a joint electric scheme. 

Llandudno — The Public Works Loan Commissioners have 
declined to give their consent to the unexpended balance (£1,045) 
of the loan for refuse destructor being applied towards the excess 
expenditure on the electric light loan, bub the Local Government 
Board are prepared to sanction a loan of that amount for porro 
of electric lighting, and the requisite application will now be made. 


Glezing.—We learn that Messrs. Helliwell and Co., Limited, 
Patent Glazing and Roofing Works, Brighouse, are engaged upon 
the execution of various contracts for new tramway schemes, 
which include glazing car sheds, etc., ab the London United 
depóts, Acton and Chiswick ; East Ham borough electric works; 
Bristol depéte ab Bedminster and Brislington ; Sunderland, 
Aberdeen, Glasgow, etc. 

Bermondsey.—The Council have granted an application from 
the London Electric Supply Corporation asking that the customary 
month’s notice might be waived in reference to supplying elec- 
tricity to premises in Southwark Park-road, as the tradesmen con. 
cerned might be placed ab great disadvantage by waiting. The 
Council have added a rider to the effect that in future the full 
period of notice would be demanded. 


Luton.—The Town Council have obtained a loan of £26,000 
from private parties, ab £3, 58. per cend., for a term of 25 years, 
the capital to be repaid ab the end of such term, the town clerk 
making provision for such repayment by way of a sinking fund, 
the interest to be paid half-yearly. The annual repayment of the 
fand amounts to £1,130. 8a, 8d. The question of arc lampe, 
meters, etc., will be considered shortly. 


Christmas Number.—We have received the Christmas number 
of the Illustrated English Magazine, which oonsists of a double 
number of the usual type of this excellent publication. The 
stories are freezingly appropriate of Yuletide, ghosts and Arctic 
yarns vying with each other to produce thab pleasant effect so 
well known by the reader of gruesome teles who is himself safely 
installed in a comfortable by the side of a roaring fire, 


Chiswick. —Atb the last meeting of the District Council the sur- 
veyor reported that the poles on the Homefields recreation ground 
and Turnham Green Common had not been removed. The clerk 
was directed to write to the National Telephone Company, 
Limited, calling their attention to the matter, and asking for 
an explanation of the reason for the non-compliance with the 
M served upon the company requiring the removal of the 
poles, | 

Cricket Club Dinner. — The firsb annual dinner and concert of 
the Brighton Corporation Electricity Works Cricket Club was 
held lasd week at the Cricketers’ Hotel, Black Lion street, when a 
company numbering about 40 members and friends sat down. 
Mr. J, Christie, resident engineer of the electricity works, pre 
sided, and the vice chair was occupied by Mr. G. Goodall. After 
dinner an attractive musical programme, interspersed with toaste, 
was carried out. 

Melrose.—The draft agreement between the Burgh Com- 
missioners and Messrs. Crompton and Co. provides that the 
company lay the electric light as far as The Avenal, round by 
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Ormiston-berrace, Buccleuch-street, and as far as the railwa 
bridge. They will also extend the connection through Darnio 
on condition that the Waverley Hydropathic become consumers, 
and they will include Diugleton on condition that the asylum be 
secured as a customer. 

Lancaster.—Colonel Slacke, R. E., held an unopposed enquiry 
on the 27th inst into an spplication by the Corporation for sanc- 
tion to the borrowing of £14,700 for the provision of refuse 
destructore. Ib is proposed to use the steam generated for the 
boilers ab the electricity works, which immediately adjoin the 
eugges:ed site, and the engineer calculated that the amount of 
refuse which would be burnt would produce 4,500lb. of steam per 
hour, equivalent to 225 h. p. 

Brighouse.—The Corporation propose to establish new elec- 
tricity works, combined with a refuse destructor. Some years 

o the Corporation bought out a private electrical venture and 
obtained a provisional order authorising them to make and eupply 
electricity. These worke have pro inadequate to meet the 
demand, and a scheme prepared by Messers. Lacey, Clirehugh, and 
Sillar for the construction of new works, combined with a refuse 
destructor, ab an estimated cosb of over £20,000, has been 
adopted. | 

Wood Paving Biooks.—At the new public works depób in 
Harrowby-street Docks, Cardiff, which is being erected for the 
Cardiff Corporation and is nearing completion, an extremely com- 
pactlittle plant has been installed for cutting blocks for wood 
pavement for the public atreets. From 7,000 to 8 000 blocks can 
be cub in a day, or about 32 per minute, by a Temperley patent 
block.cutting eaw supplied by Messrs. Ransom and Co., Chelsea. 
This is worked by one of Ruston and Proctor's 14 h. p. undertype 
engine aud boiler combined, There is also a ''thicknessing " 
macbine, whereby uniformity of thickness in the planks is ensured. 


Midland Electric Power Distribution, Limited —Amongat 
the proposed Bille there is an application by the Midland Electric 
Corporation for Power Distribution, Limited, of Liverpool, for a 
provisional order under the Electric Lighting Acts for the exten- 
sion of the area of supply, which will include additional districte 
and parishes in the counties of Stafford and Worcester. The 
districts of the Urban Districts Councils of Perry Barr and 
Tettenhall will be included. Among other streets and places the 
undertakers propose to lay electric lines within a specified time 
along Tettenhha!l Wood road, from Wergs-road to School Jane, 
Tettenhall Wood ; and along Compton-holloway, from Tettenhall 
Wood - road to the bottom of Finchfleld.hill. 


Berkhampstead.—The report on electric lighting, adopted by 
the Urban Dietrico Council last week, concludes as follows: 
After fully considering all the local circumstances, the com- 
mittee were of opinion that in the interests of the districb ib would 
be well for the Council to obtain a provisional order at the earliest 
opportunity. As, however, the necessary nobices could not be 
given in time for the next session of Parliament, and as the term 
of office of the whole of the present Council expires in April next, 
the committee suggested that the matter be referred to the new 
Council at ite firsb meeting, so as to enable the proper notices 
being given for the ensuing session should that Council determine 
to carry out their recommendation.” 

Brighton.—A sub committee of the Telephone Committee has 
been appointed to report on a suitable site for telephone offices, 
At the meeting of the Town Council on Thursday last week a 
report was adopted from the Lighting Committee recommending 
that 107 arc lamps be erected along the tram routes, and wherever 

ible the standards for the tram wires be used to carry the 
amps. The increased cosb per year will be £1,431. The cosb of the 
lamps was given as £6,400. The committee also recommended 
that all consumers agreeing to pay £1 extra a year may have 
their demand indicators out oub out all day on Sundays and on 
weekdays except during the ordinary hours of lighting—viz., 
from dusk till 10 p.m. Duriog vhe debate which ensued reference 
was made to the charges for the Pavilion light, which worked out 
ractically at 7d. per unit, and ib was urged that the price could 
reduced if the committee would only use the electricity for 
illuminating the grounde for the promenade concerts. 


. New Companies.—The following new companies have been 
registered: Ross Electric Light and Power Company, Limited ; 
capital £8,000, in £1 shares.— French Electric Lighting Boards, 
Limited; capital £4,000, in £1 shares.—Perfecb Light Company, 
Limited; capital £25.000, ia £1 shares (object being to adopt an 
agreement with the Scotb Snell Phillips Syndicate, Limited, and 
M. Lachman, etc.).— Greenall's Positive Meter Syndicate, 
Limited ; capital £20,000, in £1 shares (objecb being to adopt an 
agreement with J. Greenall, etc.).—Imperial Electrical Supplies 
Company, Limlted ; capital £50,000, in £1 shares (object being to 
adopt an agreement made by this company with G. Bargate, G. 8. 
Hertalet, H. W. Knott, E. P. Harvey, and J. L. Bell, etc.).— 
Horsehay Company, Limited; capital £100,000, in £10 shares 
(object being to adopt an agreement made by this company with 
H. C. and A. Simpson for the acquisition of the business of engi- 
neers, etc., as now and hitherto carried on ab Horsehay Works, 


Horsehay, Salop, eto. ). 


Durham Power Sohemo.—A SOR pADT is being formed by local 
men in South Durham, West Durham, and Cleveland for the 
formation of an electrical supply company, and the promotion of 
a Bill in Parliament in their behalf to enable them to take up this 
task. Ib is reported that the following names are amongst the 
romoters: Mesers. Hugh Bell, A. J. Dorman, H. Pike Pease, 
.P., J. Torback, J. Walton, M.P., E. R. Whitwell, W. Hustler 
hteon, M. P., and the 
Consetb Iron 


representatives of Pease and Parbners, ted, 
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Company, H. Stobart and Co., W. Whitwell and Co., Skinningrove 
Iron Company, and many others. The area to be taken in under 
the scheme is very extensive, but will be easily covered when it is 
pointed out that from four central stations the power will be dis- 
tributed, each station capable of transmitting the electrical energy 
20 miles, The Bill which is being promoted in Parliament is 
similar in essence to one pub through by South Wales last session, 
and the Board of Trade in that case sebtled protective clauses 
which were inserted in the Bill. Moeesrs. Lucas, Hutchinson, and 
Meek, of Darlington, and Messrs. Jackson and Jackson, of 
Middlesbrough, are the solicitors. 


London County Council.—Ab Tuesday's meeting the Highways 
Committee reported that the arc lampe for the installation of 
electric lighting on Westminster Bridge and the Victoria- 
embankment would shortly be required, and tenders for the 
supply of these were invited by public advertisement. The 
tenders received, and which were referred to them by the Council 
on Nov. 13, were as follows: Gilbert Arc Lamp Company, £2,209. 
18s. 6d., or, with certain modifications of the specification, 
42,515; New Century Are Light Company, £2,330; Crompton 
and Co., £2,598; Oliver and Co. (alternative), £2,910, lle. 6d. or 
£2,676. 28.; Verity's, Limited, £2,959. 124.; General Electric 
Company, £3,320. The Gilbert Aro Lamp Company submitted, 
in addition to ite tender strictly in accordance with the epecifica- 
tion, two modified proposals—namely, for the use of (a) split 

lobes ab a cost of 30s. each extra for the parapet lamps; and 
(5) specially long carbons at an extra cosb of 50a. each for the kerb 
lampe. The engineer states as regards proposal (a) that split 
globes were not specified, as ey are nob in general use, but that 
the adoption of them would facilitate the trimming and cleaning 
of the lampe, and that the extra cosb would be about £105. As 
regards the propesal (b) the engineer states that probably a con- 
siderable saving would be effected in the coat of trimming, although 
some loss ht arise from breakage through the use of such lon 
carbons, and that the extra coet if the pro were adop 
would be about £200, The engineer was of opinion that the 
iris rs to be gained by the adoption of both proposals would 
justify the increased expenditure, and the committee recommended 
the acceptance of the Gilbert Arc Lamp Company with bhe 
modification as suggested. The report was agreed to. 

Colonial. — We are indebted to the New South Wales Railway 
Budget tor the following interesting information: With a view 
to increasing the electric power at North Sydney, and for the 
purpose of providing a reserve for use in times of emergency or 
extra strain, an extensive battery is being constructed at the 
power-house, Ridge-street, North Sydney. The battery, when 
completed, will be one of the lar pad in the colony, and will 
contain no fewer than 260 cells. The accumulated power thus 

rovided will form a useful auxiliary to that supplied direct from 
Ultimo, and will enable tbe management to cope with the ever- 
increasing demands of the district by allowing additional trams 
to run over the various lines, and relieve the great pressure at 
present experienced. With the completion of the Spit tramway, 
and other lines on the north side of the harbour proposed to be 
constructed, a considerable increase in electric power will become 
necessary. The main power is drawn from Ultimo, in addition to 
which there are batteries ab Mosman, Flat Rock, and the one in 
course of construction.—Some difficulty has arisen between the 
Auckland City Council and the Auckland Electric Tramway Com- 
pany, of London, Bien | to the company asking for an exbension 
of time before ing with the work. Ab a meeting of the 
Council, the Mayor explained that if the tramways were nob 
started within 12 months from June, 1900, the Government had 
the power to revoke the Order in Council. By the agreements the 
company had to lay tbe permanent way within 12 months from 
June, 1900, and complete the work by June, 1902. If the per- 
manent way was nob laid within the specified time, the company 
forfeited Vid ia e of £1,000. After some discussion, the Mayor 
was authori to send the following cable to the company ip 
London: ''That the Council will not consent to any alteration in 
the time fixed by deed for the completion of the various works 
therein specified. — It is reported that Mr. W. G. Bingham has 
cabled to his attorney in Adelaide, asking him to intimate to the 
City Council that he is pre to release them unoonditionally 
from their agreement with him respecting the electric tramways, 
but he considers that the Council are bound by their honour to 
advocate his claims for obtaining a similar contract with any trust 
that may be formed. 


PROPOSED NEW BILLS. 
(Second List.) 


The following notices of intention to apply for Bills have 
appeared in the London Gazette : 


Electric Tramways and Railways.—Electric railway (South. 
Western and Isle of Wight Junotion Railway) ; Victoria, City, 
and Southern Electric Railway (company) ; Finchley and Hendon 
(company), Kingston-on-Thames (Corporation), Tyneside (com. 
pany), Wigan (Corporation) Metropolitan and District Rail- 
way (British Westinghouse Company), Manchester and Liver- 

l Electric Express (company), Swindon (Corporation), Libtle- 
orough (U.D.C.), London United Tramways (company), South 
Lancashire (company), Central London aay Company Weat 
Riding (United Kingdom Tramway, Light way, and Elec- 
trical Syndicate, mited), King’s Norton and Northfield 
(V. D. C.), Scarborough (company), West Cumberland (company), 


City and South London (company), Liverpool (Corporation), 
Worcester (Worcester Tramway Company, Limited)? Folkestone 
(Corporation), Metropolitan and Metropolitan District Railway 
(British Westinghouse Electric Company). Leeds (Corporation. 
Derby (Corporation), City and Westend Railway (company). 
Bexley (U. D. C.). Wimbledon (U. D. C.), Brompton and Piccadilly- 
circua Railway (company), Weston super- (Weston-super- 
Mare and District Electric Supply Company), City and North. 
East Suburban Electric Railway (company) Middleton and 
Chadderton (Corporation and U.D.C ), Crompton (U.D.C.), Dover 
(Corporation), Gosport (Portemouth Street Tramways Company), 
Shipley (U.D C.), Leamington (Leamington and Warwick Tram- 
ways and Omnibus Company, Limited), Pontypridd and Rhondds 
Valley (Britieh Electric Traction Company), Birkdale (U. D. C.]. 
King's Head Railway (company), Piccadilly and City Railway 
(company), Charing Cross, Hammersmith, and District Electric 
Railway (company), West and South London Janction Railway 
(company), Watford and district (company), Royton (U. D. C.). 
North-East London Railway (company), Manchester (Corporation), 
Portmadoc, Beddgelert, and South Snowdon Railway (Northern 
Counties Traction Company), Pontypridd U. D. C.), Gateshead 
and district (company), Folkestone, provisional order ( 

tion), City of Birmingham Tramwaye (company), Charing j 
11815 and Hampstead Railway (company), Cheriton Tramways 
(U.D.C.) 

Electric Liyhting.—Crawley, electric light powers (Crawley 
Gaslight Company. Limited), Richmond (Richmond Gas Com- 
pany), Foote Cray (Kent) (Bromley R.D.U.) Carnarvon aad 
district (E W. I. Peterson), Trowbridge (U. D. C), S. York, electric 
power (company), Aberdare (company), St. Austell (company). 
Hoddesdon (U.D.C.), Ware (U.D.C.), Dorchester (Corporation), 
Workington (Corporation) East Cowes (Isle of Wigho Electric 
Light and Power Company, Limited), Crompton (U. D. C.), 
Hampton (U.D.C.), Tredegar (U.D.C.), Mitcham (Croydon 
R. D. C.), Honley (U. D. C.), Pokeadown (Bournemouth and 
Poole Electricity Supply Company. Limited), Benwell and 
Fenham (U. D. C.), Dover, electricity supply (Corporation), 


Marylebone (Marylebone Electric Supply Company), 

(U.D.C.), Teddington, Hampton, Hampton Wick, and Ham 
(Richmond, Surrey, Electric Light and Power Company), 
Shildon (Northern Counties Electric Supply Company), 


Handsworth (Northern Counties Electric Supply Company), 
Benfield Side (Northern Counties Electricity Supply Company), 
Consett (Northern Counties Electricity Supply Company), Ann- 
field Plain (Northern Counties Electricity Supply Somber’? 
Norton (Northern Counties Electricity Supply Company), Thorn- 
hill (Northern Counties Electricity Supply Company), Heston and 
Isleworth (Richmond, Surrey, Electric Light and Power Company, 
Limited), Sittingbourne (County of Kent Electrical Power Distri- 
bution Company, Limited), Goole (U.D.C.), Alowick (Northern 
Counties Electricity Supply Company), Harpenden (Harpenden 
Gaslight and Coke Company, Limited), Neath, Briton Ferry, and 
Aberavon (Electric Power Distribution Company, Limited), Picker- 
ing (Northern Counties Electricity Supply Company), Midland 
Electric Power Distribution Corporation, Pudsey (Corporation), 
Bromsgrove (C. Steer and others), Sv. Marylebone (B. C.). 
Macclesfield (Electrical Power Distribution Company, Limited), 
Dorking (Surrey Electrical Power Distribution Company, Limited), 
Stoke Newington (North Metropolitan Electrical Power Distriba- 
tion Company, Limited), Neath (R.D.C.), Rickmansworth (North 
Metropolitan Electrical Power Distribution Company, Limited), 
Frome (U.D.C.), Wellingborough (U.D.C.), Caanock (U.D.C.), 
Pontypridd (U.D.C.), Todmorden (Corporation), Newbury (Urban 
Electric Supply Company, Limited), Warwick (British Electric 
Traction Company. Limited), Worsley (U.D.C.), Isle of Thanet 
(Isle of Thanet Electric Tramways and Lighting Company, 
Limited), Llandaff and Dinas Powis (R.D.C.), Deptford (County 
of London and Brush Provincial Electric Lighting Company), 
Rishton, Great Harwood, and Clayton -le. Moors (C. Chadwell), 
Barrow - in- Furness (Corporation), Mansfield (Corporation), Arleeey 
(company) 

Tram and Electricity. — Stalybridge, Hyde, Mossley, and Dukin- 
field Tramways and Electricity Board (Corporations). 

Electric Power Supply.—Yorkshire (company), Derbyshire and 
Nottinghamshire (company), Cleveland and Durham County 
(company). | 

Various.—The following proposa i aro included in omnibus 
Bills: Eccles, tramway, electric light (Corporation), Blackburn, 
electricity supply (Corporation), Willesden, tramways (U.D.C.), 
Bradford, tramways (Corporation), Tottenham, railway extensions 
(Tottenham and Hampstead Junction Railway Company), 
Brighton, electric apparatus, tramways, improvements, etc. 
(Corporation), Bournemouth, tramways (Corporation), Burton-on- 
Trend, viu d: (Corporation), Handsworth, electric tramwa 
and lighting (U.D.C.), Bolton, tramways (Corporation). Lowesbok, 
electric tramways, lighting, extensions, eto. (Corporation) Kings 
ton-upon-Hull, tramways electric power (Corporation), Smeth- 
wick, electric supply and tramways, etc, (Corporation), Blackpool, 
new tramways (Corporation). 


PROVISIONAL PATENTS, 1900. 


NOVEMBER 19. 
20359. Improvements in and relating to arc lamps for pre 


jeetion purposes. Charles Vickery Drysdale, Clairville, 
Hadley-road, New Barnet, Herta. 
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Improvements in electric lamps for use in photo- 
graphy. Jean Schmidt, 18, Buckingham-atreet, Strand, 
London. 

Improvements in electrical signalling for railways. 
Henry Harris Lake, 45, Southampton- buildings, Chan. 
cery-lane, London. (Leone Olper, Italy.) 

Improvements in the manufacture of carbens for 
electrical and other purposes. Henry Richard 
Gregory, 55, Chancery-lane, London. 

Improvements in telegraphic receiving and trans- 
lating arrangements, Alexander Muirhead, 323, High 
Holborn, London. 


NOVEMBER 20, 


Imprevements in electric aro lamps. Crompton and 
Co, Limited, Sidney Linton Brunton, and Arthur 
Jehn Hodgson, Arc Works, Chelmsford. (Complete 
specification. ) 

Improvements in phonographs and the like instru. 
ments. Wilhelm Peisker, Fritz Schlomka, and Herr. 
mann Kautz, 70, Deansgate, Manchester. (Complete 
specification. ) 

Au improved methed of illuminating dining tables 
and the like by electricity. Herbert Edward Evane, 
High- street, Woodford Green, Essex. 

Improvements in or applicable to the diaphragms or 
membranes of phonographs and the like instru. 
ments Wilhelm Peisker, Fritz Schlomka, and Herr- 
mann Kautz, 70, Deanagate, Manchester. (Complete 
specification.) 

Improvements in systems of motor control The 
British Thomson Houston Company, Limited, 83, Cannon 
street, London. (William B. Potter, United States) 
(Complete specification. ) 

Improvements in safety devices for electric motor 
control systems. The British Thomson Houston Com- 
pany, Limited, 83, Cannon-street, London. (Maxwell 
W. Day, United States.) (Complete specification.) 

Improvements in electric telegraphs. Charles Adams- 
Randall, 98. Prince of Wales-mansions, Prince of Wales- 
road, London. 

Improvements in electric telephony. Charles Adama 
Randall, 98, Prince of Wales-mansions, Prince of Wales- 
road, London. 

Reversible galvanic cells or so-called storage batteries. 
Thomas Alva Edison, 23, Southampton-buildings, Chan- 
cery-lane, London. (Complete specification. ) 

20961. Imprevements in electric cables. David Cook, 70, 

Palace-chambers, Westminster, London. 
20967. Improvements relating to incandescent electric lamps. 


20878. 


20036. 


20931. 


Henry Harris Lake, 45, Southampton-buildings, Chan- 
cory- ne, London. (William Peyton Pinckard, United 
tates.) 


20983. Improved construction of electric meter. Frank Moore, 
166, Fleet-street, London. 


NOVEMBER 21. 


20995. Improvements in poles for electric railways, electric 
lights, and telophone and telegraph lines. Edward 
Wellman Serrell, 33, Chancery-lane, London. (Complete 
specification. ) 

21004. Improvements in primary batteries. Robert Frederick 
Hall, 24, Temple-row, Birmingham. 

21017. Improvements in typewriters and in printing tele- 
graphs. James Dundas White, Fairfield, Redhill, Surrey. 

21092. Improvement relating to the excitation of tho fleld 
magnots of electric generators and electric motors, 
John Rutherford Blaikie, Electric Lighting Station, 
Penrose- street, Walworth, London. 

21025. Improvements in electric railway systems and switches 
therefor. The British Thomson Houston Company, 
Limited, 83, Cannon-street, London. (Frederick W. Hild, 
United States.) (Complete specification.) 

21026. Improvements in electric railway systems. The 
British Thomson-Houston Company, Limited, 83, Cannon- 
street, London. (William B. Potter, United States.) 
(Complete specification.) 

21027. Improvements in ground detectors for electric circuits, 
The British Thomeon- Houston Company, Limited, 83 
Cannon- street, London. (William H.  Prabt, United 
States.) (Complete specification, ) 

21028, Improvements in electric railways. The British 
Thomson-Houston Company, Limited, 83, Cannon street, 
London. (Philip Farnsworth, United States.) (Complete 
specification. ) 

21929. Improvements in tachometers. The British Thomson- 
Houston Company, Limited, 83, Cannon.street, London. 
(Caryl D. Haskins, United States.) (Complete specifi- 
cation.) b 

21080, Improvements in electric railways. 
Thomson-Houston Com 
London. (William B. 
specification. ) 

21036, Improvements in switches for electric lamps and tho 
liko, Henry Max Salmony, 226, High Holborn, London. 


The British 
y, Limited, 83, Cannon-etreet, 
obter, United States. (Complete 
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21081. Improvements in systems of electric motor oontrol. 
The British Thomson - Houston Company, Limited, 83, 
Cannon street, London. (Albert H. Armstrong, United 
States. (Complete specification.) 

21042. Imprevements in electric arc lamp carbons. Thomas 
Archer Rose and Albert Barnes, 9, Adam-street, Strand, 
London. 

NovamMBER 22. 


21086. Imprevements in electrical ceiling roses for suspended 
and like fittings. George Sperryn and William Henry 
Wood, 104, Colmore-row, Birmingham. 

21100. Improvements in or applicable to electric converters 
or transformers. Joseph Platt Hall, 70, Deansgate, 
Manchester. 

21185. Improvements in tho manufacture ef plates for 
secondary batteries. Theodore Pescatore and the 
Tudor Accumulator Company, Limited, 322, High 
Holborn, London. 

21144. Imprevements in electric motor starting apparatus. 
William Watson and Edwin Preece, 24, Southampton- 
buildings, Chancery-lane, London. 

21149. Electrolytic process for the precipitation of metals 
and alloys from their solutions, as also for the 
deposition of metals or alloys on other metals or 
alloys or on other substances. Jules Meurant, 23, 
Southampton-buildings, Chancery-lane, London. (Com- 
plete specification. ) 

NovEMBER 23. 

21179. Improvements in telephone switch jacks, Alfred 
Whalley, Ashville, Helsby, near Warrington. 

21180 An excess electric current indicator, controller, and 
cont Percival John Pringle, Morningside, Sidcup, 

ent. " 

21182. Improvements in gas pendants, chandeliers, olec. 
troliers, and the like. Millicent Frances Hawkes, of 
Thrift and Enterprise Company, 24, Temple row, 
Birmingbam. l 

21196 Improvoments in marine olectrio light fixtures and 
switches therefor. George Lincoln Martin, 13, Park- 
row, New York, U.S A. 

21216. Improvements in methed of graphitising electrodes. 
Philip Middleton Justice, 55, Chancery-lane, Lo: don. 
(The International Acheson Graphite Company, United 
States.) (Complete specification.) 

21217. Imprevements in current regulators. Philip Middleton 
Justice, 55, Chancery-lane, London. (The Erie Ex,.lora. 
tion Company, United States.) (Complete specification.) 

21228, Improvements in or relating te electrodes or the 
wires or conductors connected thereto in electro- 
lytic cells, meters, or other electrolytic apparatus. 
The Bastian Meter Company, Limited, and Charles 
Orme Bastian, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. 

21233. Improvements in secondary batteries. Theodore 
Pescatore and the Tudor Accumulator Company, 
Limited, 322, High Holborn, London. 

NOVEMBER 24. 

21252. Improved means of eliminating and retarding certain 
electric and other rays for surgical, medical, and 
other purposes. Charles Morley Johnson, Denmark 
House, Redhill, Surrey. 

21255. Improvement in methods of jointing electric con- 
ductors. C. V. de Falbe, trading as the Electrical 
and General Contracting Company, and Thos, Harden, 
17, Shaftesbury.avenue, London. 

21292, Improvements in means for obtaining magnetic 
adhesion of locomotives or motorcars in electric 
rallways. The British Thomson-Houston Company, 
Limited, 83, Cannon street, London. (The Union 
V Germany.) (Complete specifi- 
cation. 

21293. Improvements in insulated electric conductor and 
method of making the same. The British Thomson- 
Houston Company, Limited, 83, Cannon-street, London. 
(Charles P. Steinmetz, United States.) (Complete 
specification. ) 

21994. Imprevements in systems ef electrical distribution. 
The British Thomson-Houston Compeny, Limited, 83 
Cannon-street, London. (Charles P. Steinmetz, United 
States.) (Complete specification. ) 

21304. Imprevements relating to electric meters. Fritz Lux, 
45, Southampton-buildings, Chancery- lane, London. 
(Complete specification. ) 

21311. Improvements relating to electric traction, Harold 
Charles King, 27, Chancery-lane, London, 


COMPLETE SPECIFICATIONS ACCEPTED, 
To be published on Dec, 16. 
1899, 


23141. Controlling arrangements for switches for direct. 
driven cage hoists and general electric and motor 
work, Goddard, 
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16889. Miectrical transformers. Berry. 

$8158. Switches fer use with rheostats for starting aud 
controlling electric motors for lifts or the like. 
Hirst and Hunt. 

$4567. Controlling apparatus for electric lifts and other 
olectrio machines. Stevens, Major, Stevens, and 
Stevens. 

24701. Manufacture of submarino elootrio conductors. Siemens 
Bros. and Co., Limited, and Dieselhorst. 

24833. Recording aud reproducing arrangement for phono- 
graphs, graphophones, and other machines for 
repreducing speech and the like. Grivolas. 

$5975. Clock-contrelled electric switches. Webster. 


95490. Alternating-current induction motors. Lamme., (Date 
applied for uader Ioternationai Convention, May 24, 1899.) 

28509. Methods or means of insulating electric wires. 
Hodges, Smith, and Burrows. 


$5741. Lightning arresters. Warts. (Date applied for under 
International Convention, June 8, 1899.) 


1900. E 

466. Apparatus for facilitating the escapo of gas from 
electric storage batteries or accumulaters. Wells 
and Allan and Adamson, Limited. 

768. Controlling devices fer the motor oircuits ef oleo- 
trieally-propelled vehicles. Wetter.  (Elektrizitüte- 
Aktiengesellschaft, vorm. Schuckert und Co.) 

1024 Electrical switches. Heywood and Heywood. 

1967. Permanent way for tramways and poiats therefer, 
specially applicable to electric tramways. Brodie. 

1531, Electric light dimmer. Hatmaker. 

3031 Electricity meters. Little. 

$501. Electric alarums. Hill. 

5538. Electric accumulators. Gumiel. 

11488. Casings for the jointings of underground olectrical 
cables. Siemens Bros. and Co., Limited, Dieselhorst, 
and Budd 

11944 Switching arrangement for Nernst and vacuum inoan- 
Gescence lamps.  Feeny. (Allgemeine Elektricitüts 
Geeellechafo. ) 

18856. Telephonic repeaters. Thompson. (Tice, Urmson, 
Parsons, and Bell.) 

10714. Eleot:io signalling app iratns for fire-alarm and other 
purposes, Clar. 

16699. Lightning arresters. British Thomson.Houston Com. 
pany, Limited. (Bell.) 

17110. Arraougement ef connections for sets of electric glow 
lampe in sories so as to maintaia the circuit in case 
of the extinction of eno or mere of the lampe. 
Siemens Bros. and Co., Limited. (Siemens und Halske 
Aktiengesellschaft.) 

18089. Bleotrically-driven road vehicles. Porsche. 

18451. Cireuit controller for electric street railway oars and 
other uses. McCallum. 


TRAFFIC RETURNS. 
Ret í Total receipts f 
Line. week Increase | Ote yeu 

Ending |1900. 1899. decrease. 

£|£i| £ 
Aberdeen Corp'rat'n| Nov.24 | 594; 473 + 121 
Birmingham Trams. „ 24 |4,245|4,081| + 164 
BlackburnCorp'rat'n| ., 17 418| 402 4 16 
BlackpoolCorporatn.| ,, 22 200| 139 4 61 


Blackpool.Fleetwood| ,, 24 162| 159 + 3 
Bolton Corporation.. Oct. 28 |1,254| - — 
Bradford City Trams| Nov 25 | 714| 369 + 345 


Bristol Tramways Co. ., 23 |2,703|2 650, + 53 
Carlisle Tr'mw'ys Co , 17 143| — — 
Central London Ry. ,, 24 5,755 — | + 349 
City & South Loudon ,, 25 1.849 1,035 + 814 |: 
Cork E. T. and L. Co. , 22 324| 356 - 32 
Dover Tramways ..| ., 24 162| 158 — 4 


Dablin & Lucan E. R Oct. 6 98| 77 ＋ 21 
Dublin U. T., elec. cars Nov. 23 3, 127 2,726 + 401 
Dublin S. D. Electric) ,, 23| 684] 674 + 10 
Glasgow Corporation| ,, 24 8, 840 9.0460 — 206 
Halifax Corporation| ,, 24 627] 575 4 52 


Hull 9 .S. ,, 241.306] 641 + 665 
Liverpool Corporat'n| ,, 17 |8,157/6.964| +1,193 
Liverpool Overhead „, 25 l, 525| 1,477 + 48 


St. Helens Tramwye. „„ 21 — | + 209 
Sheffield Corporation| ,, 25 2, 594 
Southampton Trama| , 22 603 293 t 309 
Southport Oorporat'n *94| 328| — | — 
Swansea Tramways.. Oct. 5| 447| 263| + 184 


a Sinoe April 1. c Since Jan. I. e From July 30. f From June 30. 


* Fortnightly returns. 
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NOTES. 


Electric Pumps.—A report of the commissioners 
connected with the branch of the South Staffordshire 
mines refers to the fact that electric pumps are to be 
largely used in the future in various operations in that 
district. 


African Telegraph Lines.—Amongst the German 
Government estimates for 1901 is an item for £10,000 
towards the expense connected with the beginning of 
the telegraph line which will connect Dar Es Salam, in 
German East Africa, with Lake Tanganyika. This line 
will eventually join the Cape-to-Cairo wire. At present, 
however, it is only intended to push on with the line to 
Mpapua, a distance of about 270 miles from the coast. 


South London Electric Railway Accident.—The 
Board of Trade report on this accident shows that it was 
due to a driver running past the signal at danger. This is 
another case illustrating the need of providing a safeguard 
by which drivers will be informed if they do not implicitly 
obey the signal given. If an electric railway is provided 
with both compressed air and magnetic brakes, the switch- 
ing off of the current on the third rail could, when the 
signal is at the danger position, easily be arranged to 
do this. | 


Electricity and Mining.—It is reported from Ross- 
land British Columbia, that the electrical power company 
at Kootenau River which supplies the Rossland mines, has 
found it worth their while to extend their plant in order 
to meet the increased demand for power for all purposes at 
these gold mines. The amount to be expended in new 
plant is about £400,000, and this should enable the com- 
pany to give a full and sufficient power supply to all who 
require it, A hoist haviag some 1,000 h. p. was to have 
been installed during the past week, and it is expected that 
much benefit will be derived from its use. 


The Electric Eel.—The following is the catastrophe 
referred to by one of the speakers at the Institution 
dinner on Monday last: At the Zoolugical Gardens, 
London, recently, a large electric eel was swimming in 
its tank with more activity than usual when a big foreign 
cockroach dropped into the water. It began to swim 
vigorously across the tauk, spreading out its wing cases 
and making a disturbance on the surface of the water. 
The eel turned round, swam past it, discharged its battery 
&t about 8in. off, and the cockroach instantly stopped stone 
dead. The eel afterwards swallowed it. 


Aberdeen Tramways.—4Aberdeen is likely to have 
an exhibition of the varlous ways in which electric tram- 
ways can be worked on the contact system. Two firms 
have already offered to equip experimental lines to display 
the advantages of their particular arrangements, and it is 
most likely that both of these will be accepted. The firm 
making the first offer was Messrs. McIlroy and Grunow, 
while the other system is the Johnson-Lundell, which Mr. 
Leonard W. Holmes wishes to introduce into Aberdeen. 
If all goes well, there will be an additional attraction to 
induce electrical engineers to spend their holidays in 1901 
in Scotland. : 


Educational Articles.—Our American contemporary, 
Electricity, announces in ite issue for Nov. 14 that a series 
of articles of an educational nature will be given week by 
week in its columns. Readers are warned that no 
"mathematical gymnastics" will be indulged in, which 
we presume would be paraphrased by Prof. John Perry 
to mean that the articles will be specially adapted to 
lazy engineers who will never excel We agree with our 
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contemporary, however, that it is, at the present time, 
much better to avoid in a technical journal higher mathe- 
matics as much as possible in order to meet the 
reading capacity of the bulk of the readers. 


Power Transmission in the Tyrol—As in most 
countries where water power is available to any consider- 
able extent, we find that electric power transmission is 
making rapid headway inthe Tyrol. The latest proposal is 
to utilise a waterfall on the Stilluppback near Mairhofen. | 
About 2,000 h.p. is available from this source, which it is 
proposed to convert into electrical energy for transmission 
to the neighbouring township, besides to some gold mines, 
and possibly to a railway now being built in the Ziller 
valley. The scheme is the outcome of private enterprise, 
and the whole of the work in connection with the same 
has been entrusted to Messrs. Otto Kury, München- 
Innsbruck. 


The Electric Shunting Pole.—We gather from the 
daily Press that a Glasgow gentleman has recently devised 
a means of making the shunting work which has to be 
done by many railway servants somewhat more safe, The 
idea consists of a combination of an electric lamp with the 
shunting pole, so that when the man is operating the 
couplings he can for the time being light up the space 
between the railway trucks. A switch in the handle of 
the pole is arranged somewhat after the manner of a 
switch in a telephone receiver, so that the small accumu- 
lator is only discharged through the lamp when the light 
is required. By means of red and green glass respectively 
the pole can also be used for signalling purposes. 


The Nernst Lamp.—4At a recent meeting of the 
Frankfort-on-the-Main Association of Electrical Engineers, 
Herr Wolff, manager of the Frankfort branch of the 
Allgemeine Elektricitáts - Gesellschaft, showed and 
explained the working of a new form of Nernst lamp. 
The necessary initial heating of this lamp is effected by 
a spiral of platinum embedded in some fireproof composi- 
tion. By means of a switch neatly concealed within the 
base of the lamp, this spiral is automatically cut out of 
circuit after the lamp has been rendered sufficiently con- 
ductive by the imparted heat. The lamp exhibited was of 
25 c.p; hitherto no lamps of the Nernst type for lower 
candle-powers have been constructed. 


Personal.—We have to congratulate the directors and 
shareholders of the Central London Railway in that they 
have succeeded in securing the services of Mr. P. D'Alton 
as engineering chief of their line. Mr. D'Alton's experience 
in general engineering has been most extensive, and 
his period of command of the Deptford station of the 
London Electric Supply Corporation gave him an 
intimate acquaintance with the worst side of electrical 
engineering. Mr. D’Alton for several years was connected 
with the most successful attempts which have ever been 
made in connection with submarine vessels, and these, we 
presume, are in some way a recommendation for managing 
a railway line which runs in the depths of the earth. We 
wish him every success in his new post, and are sure that 
his appointment will conduce to the economical working of 
the system. 


Electrical Engineers Volunteers. — The South 
African contingent of the Electrical Engineers (Royal 
Engineers) Volunteer Corps will find a warm reception 
awaiting them on their arrival in England. The welcoming 
ceremonies commence on Saturday, the 15th inst., when 
the detachment will be entertained at dinner by the other 
members of the corps. Then on Monday, the 17th inst., 
another welcome-home dinner will be held in the Prince's 
Restaurant, under the presidency of Prof. Perry. On the 
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next night we are informed that the Institution of Elec- 
trical Eogineers are arranging a reception to be held at the 
Covent Garden Opera House, which has been generously 
placed at their disposal by Mr. Rendle and Mr. Forsyth 
for this purpose. On this occasion ladies will be invited, 
and we trust that the Electrical Volunteers will not be 
unduly embarrassed by the welcome from the fair sex. 

Import Duties.—The success of the airship of Count 
Zeppelin has induced other inventors to state in the daily 
papers how succeasful they are sure they could be if they 
had the requisite opportunities. One of these inventors, 
hailing from Italy, states that he will be building an air- 
ship next February or March, and that he is now in 
negotiation with important builders with regard to its 
construction. He also states that it will be built in Italy 
to avoid import duty. We were not aware that the 
building of airsbips was already a recognised profession, 
and should think that in any case an airship would give 
one of the best opportunities of avoiding import duty. 
When our coastguards are expected to guard against 
smuggling, their task ie rendered possible by the limited 
number of landing places, but this does not apply to an 
airship, which should result in considerable trouble to the 
Customs officials. 

Light Railway Procedure.—A curious point was 
recently raised in connection with the procedure of the 
Light Railway Commissioners before Sir Courtenay Boyle. 
An order was practically agreed to by the Commissioners 
in 1897 subject to certain additions being made to the 
acheme, which were not complied with till 1899. In the 
meantime a firm had acquired some scheduled property, 
aud bad converted the same into a recreation ground for 
their workpeople. When the case was heard this firm had 
no opportunity of protesting, in spite of the fact that a 
large outlay would be rendered almost valueless if the scheme 
were proceeded with on the original lines. Sir Courtenay 
Boyle’s solution of the difficulty was that the parties 
affected should meet and arrange the matter mutually. It 
is evidently unfair that the Commissioners should hang up 
a scheme for two years and then give a decision without 
the interested parties being heard. 

Cork Foundations.—In Germany cork is said to have 
been used with success in isolating the vibrations and 
consequent noise caused by machines installed in or near 
dwelling-houses. A sheet made up of flat pieces of cork 
in mosaic fashion of corresponding size to the bed-plate of 
the machine, and held together by an iron frame, is laid 
under the machine. The source from which we gather this 
information also alludes to the isolation, by means of cork, 
of each bolt or connection between the bed-plate of the engine 
and its foundation, but does not describe in what manner 
such isolation is effected. It is, of course, apparent that the 
mere sandwiching of a sheet of cork between the bed-plate of 
a machine and its foundation would not necessarily absorb 
troublesome vibrations, since each anchor bolt is a medium 
whereby the vibrations of the engine may be transmitted 
to its foundation, and hence to the floor and walls of the 
building unless effectively isolated from the same. How 
this effective isolation is ohtained by the use of cork sheet- 
ing remains to be explained. For our part, we should be 
more inclined to rely upon a specially-prepared foundation 
of extra area and solidarity and to a careful balancing of 
the reciprocating parts of the machine. 

Royal Institution.—The following are the lecturo 
arrangements at the Royal Institution before Easter: Sir 
Robert Ball, six lectures (adapted to young people) on 
Great Chapters from the Book of Nature”; Prof. J. A. 
Ewing, six lectures on Practical Mechanics (experimentally 
treated), First Principles and Modern Illustrations”; Dr. 


Allan Macfayden, Fallerian Professor of Physiology, R. L, 
four lectures on The Cell as the Unit of Life"; Dr. 
Arthur Willey, three lectures on The Origin of Vertebrate 
Animals"; the Rev. H. G. Graham, three lectures on 
1 Soclety in France before the Revolution”; Sir Wyke 
Bayliss, two lectures on Shakspear in Relation to his 
Contemporaries in Art"; Prof. R. K. Douglas, two lectures 
on “China”; Mr. F. Corder, three lectures on Vocal 
Music: its Growth and Decay” (with musical illustra- 
tions); the Right Hon. Lord Rayleigh, six lectures on 
„Sound and Vibrations.” The Friday evening meetings will 
begin on Jan. 18, when a discourse will be delivered by 
Prof. Dewar on “Gases at the Beginning and End of the 
Century"; succeeding discourses will probably bo given 
Dr. A. W. Ward (the Master of Peterhouse), the Right 
Rev. Monsignor Gerald Molloy, Prof. G. H. Bryan, Prof. 
J. J. Thomson, Sir W. Roberts-Austen, Mr. H. Hardinge 
Cunynghame, Mr. W. A. Shenstone, Dr. Horace Brown, 
the Right Hon. Lord Rayleigh, and other gentlemen. 


Advantages of Electric Traction.—The advantages 
of electric traction for suburban or local railways are 
summed up by a Bohemian authority somewhat as follows : 
The principal advantages of electric traction oonsist in 
that a lighter type of rail, and, moreover, bridges of lighter 
construction, may be employed; many of the existing 
arrangements at stations are rendered unnecessary, while 
station platforms may be considerably shortened; and, 
lastly, heavier gradients and curves of smaller radii 
allowed, whereby considerable saving in excavations, etc., 
may be effected. It is pointed out that a serious draw- 
back hitherto experienced has been that the cost of 
constructing local lines is scarcely lees mile 
run than that holding for main-line work, nor is 
the subsequent cost of working the same much lees in 
comparison. It is therefore necessary to adopt means of 
communication, the initial outlay on which and subsequent 
cost of working are in better unison with the financial 
means locally available. In order to make a success of 
local lines in Bohemia, it is therefore recommended that 
attention should be turned to light railways of normal 
gauge, the cost of which, in comparison with main-line 
work, would be considerably less. Above all, the possi- 
bilities of electric traction should be kept in mind. If the 
above advice is acted upon, Bohemia should soon be added 
to the list of markets open to traction engineers and 
manufacturers. 

Aocumulators for Ships.—In a contribution to the 
Elektrotechnischer Anzeiger Mr. Fritz Forster discusses the 
use of accumulators for lighting- purposes on ocean steam- 
ships. It appears that a German firm, who make a speciality 
of ship installations, have recently installed experimentally 
quito a number of batteries of accumulators in Hamburg 
ships. All these ships previously possessed generating 
plants the dynamos being either shunt or compound 
wound machines. But in each case they were designed to 
yleld only the normal difference of potential required for 
the lighting, whence it was necessary to provide for charging 
tbe accumulators, subsequently introduced, in two parallel 
batteries, in order to avoid essential modifications of the 
existing plant. The accumulators, fitted with acid-tight 
covers of vulcanite, were placed in a compartment as near the 
switchboard as possible in each case, and firmly secured. 
A diagram which accompanies the article shows the con- 
nections adopted to facilitate cutting out the compound 
winding of a dynamo when charging, so as to enable it to 
be ran temporarily as a shunt-wound machine, whereby to 
avoid the danger of a back E. M. F. reversing ita polarity. 
As the writer suggests, experience alone can prove the 
adaptability of accumulators for shiplighting purposes. 
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But it is not impossible that accumulators may play an 
important part in the future of this branch of electrical work, 
and they will be specially usefal when a ship is in port and 
the boilers not under steam. 


Accumulator Oars.—Iu discussing the capacity of 
batteries for electrically-propelled motorcars, our con- 
temporary L Electricien romarke that it is usual to adopt a 
battery consisting of 44 elements, which gives an available 
mean difference of potential at the terminals of about 
85 volte. The mean. output of energy per ton-mile of a 
well-constructed car is about 136 watt-hours, whence it 
follows that an average output of 1:60 ampere-hours 
per ton-mile may be relied upon. If we denote 
by m the ratio between the weight of the car 
under service conditions and the weight, P, of the 
battery—P being expressed in pounds—the total weight 
of the car will then be m P pounds. To accomplish a 
journey of M miles with this car, we must have 
0000643 m P M ampere-hours. On the other hand, if 
we denote by c the specific capacity per pound of a single 
element relative to the aggregate weight—the weight of 


the element being E then the total capacity will be 


c. P 
44 


we must have C . = = 000071 m P M, whence we 


In order that the car may accomplish M miles, 


get the equations C= 0315 m M and M- 317 C which 
m 


enable us to determine the specific capacity requisite 
fora given number of car miles Or, inversely, wo may 
determine the number of miles which a car equipped with 
a battery of the given specific capacity will be able to 
accomplish. As a rule for an ordinary car m — 2, but for a 
car specially designed for racing m may be set down as 2. 
An ordinary car (m=3), with a battery of 44 ampere- 
hours capacity per pound of element, may have a range 
M DUM 475 miles. In order to accomplish 
a 150-mile run, a racing car (m = 2) must be equipped with 
a battery having a capacity per pound weight of each 
element of C= 0315 x 2 x 150 = 9:5. 


The Dublin Conversazione.—QOn Thursday, Nov. 29, 
the Dublin Section of the Institution of Electrical Engi- 
neers held their first conversazione at the lecture theatre 
of the Royal Dublin Society. Those present were received 
by Prof. G. F. and Mrs. FitzGerald, and the proceedings, 
which were highly successful, comprised an exhibition of 
various electrical experiments and apparatus by members 
and others. There was also a short lecture on rotating 
magnetic fields, illustrated experimentally by the chairman, 
Prof. G. F. FitzGerald, F.R.S. ; a similar lecture, illustrated 
by lantern slides, by Prof. W. F. Barrett, F.R.S, on the 
permsability of certain alloys of iron and steel. In addition 
there was an excellent short musical programme, and an 
exhibition of an Edison grand concert phonograph by Mr. J. 
Gibson. Among the very numerous exhibits may be specially 
mentioned a new form of meldometer, for determining 
the softening points of minerals, Dr. J. Joly, F. R. S.; the 
action of radioactive material on electric discharge, Dr. 
F. J. Trouton, F. R. S; frictional electrical machine, date 
very early in eighteenth century ; original Page electro- 
magnetic engine, exhibited in the Great Exhibition of 1851, 
A. E. Porte and J. R. Sykes; meteorological instrament 
with electrical recorders, A. Yeates; X-ray exhibition, 
Dr. W. Haughton ; electric lamp (movable on rails), A. 
Guinness, Son, and Co., Limited; tramway and power 
distribution (material and instruments), A. Jacob ; system 
of telephoning as applied to electric traction, J. Y. 


Fletcher ; tram material as used in Dublin, J. W. Towle, 


R. H. Humphries, P. S. Sheardown, and S. G. Redman; 


various types of house meters, G. F. Pilditch. 


Electrolysis by Alternating Currents.—In decom- 
posing matters by means of electricity we have, remarks 
the Elektrotechnische Rundschau, to distinguish between direct 
and indirectly produced decomposition. In the case of 
indirect electrolysis, it is really the heat emitted by the 
electrically incandesced carbon rods or blocks which pro- 
duces the decomposition. This fact renders it immaterial 
whether the heat be generated by alternating currents or by 
directcurrente. But fordirectelectrolysisalternatingcurrente 
are only applicable in certain cases. For instance, it is advan- 
tageous in nickel plating or coppering to reverse the direction 
of the galvanising current for a brief period at times, when 
it follows tbat the surface of the cathode—nominally 
the receiving portion of the combination—must become 
virtually the anode or giving portion during the reversal, 
thereby causing a modification of the molecular construc- 
tion of its surface. It is evident that this process may, 
under certain circumstances, conduce to results which 
cannot, perhaps, be so satisfactorily effected by other 
means. But the combination of two direct currents so as 
to obtain successive impulses in opposite directions con- 
stitutes in reality a kind of alternating current, the 
individual phases of which are very long. This circum- 
stance has been put to account by a Norwegian inventor, 


| who proposes to employ for electrolytical purposes alter- 


nating currents of varying impulse lengths, so that the 
impulses given in the one direction have a greater influence 
on the electrolytic bath than those in the other. The 
desired result may be effected either by making the impulses 
in the one direction of longer duration than those in the 
other, or by giving them relatively greater current strength. 
As an alternative, both methods might be combined, or the 
potential allowed to increase as well as the current strength. 
In fact, many modifications are possible, experimental 
researches with regard to which may lead to useful resulte. 
The new process is undoubtedly worthy of careful con- 
sideration, especially in its possible adaptability for the 
electro-deposition of metals in any desired thickness without 
the fear of stripping. | | 
Electricity as a Stimulus.—At a recent meeting of 
the Medico-Psychological Association of Great Britain and 
Ireland, Dr. H. Lewis Jones read an interesting paper upon 
the application of electricity in certain forms of mental 
disease. In view of the charges which had been brought 
by certain medical men against the extra pressure intro- 
duced into commercial life by the devices perfected by 
electrical engineers, it is interesting to note that electricity 
is able in certain cases to remove the mental diseases which 
indirectly it has helped to cause. In the paper in question 
Dr. Lewis Jones, referred to the most fact that the important 
development of electricity in the last 10 years has been in the 
direction of general electrification for general effects, and this 
line of treatment has had the advantage of being very care- 
fully worked out by a physiologist who is not at the same 
time a medical man, Prof. D'Arsonval. He has shown that 
& profound effect can be produced upon the general nutrition 
of the body in this way, and has established by measure- 
ment the increase of carbonic acid, of body heat, and of 
urea in animals and in people submitted to general electrifi- 
cation. Clinical experience has also demonstrated the 
immediate effect which follows general electrification in 
various forms of debility. The author proceeded to 
describe the way in which he recommended the electrical 
stimulus to be applied to patients who were suffering from 
overmentation, and quoted a number of cases in which most 
beneficial results had accompanied the treatment. Alter- 
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nating currents were largely employed in the cures, and the 
general effect is a stimulus, from which the appetite improves, 
the patient gains weight, and is able to sleep. Another doctor 
concurred with the author in his statements, while a ques- 
tion was raised by one member as to how far the water in the 
electric bath contributed towards thecure. Wewould suggest 
to central-station engineers that when they are feeling 
overworked they should bathe in the water-tank providing 
the artificial load for their station. The current passing 
through the body could then be varied by altering the 
angle between it and the general line of flow of the current. 
We are indebted to the Lancet for the abstract of Dr. H. 
Lewis Jones's paper. 


Electric Travelling Oranes.—With respect to the 
largely increasing use of electric travelling cranes in 
factories and foundries, Mr. A. D. Williams, in a paper 
recently presented to the Pittaburgh Foundrymen's Associa- 
tion, gave some useful practical hints concerning these. 
Thus, he states that the electric motors, controllers, and 
wiring on cranes should be so placed as to be easiiy 
accessible for repairs. Good insulation on the conductors 
he considers to bea very important point, and one which 
should be insisted upon. Another matter which is 
important, and is stated at the same time to be one of the 
weak points of electric cranes, is the controller. In this, as 
with the motors, all parts should be easily accessible, and 
so arranged that those subject to wear can be removed and 
replaced with & minimum amount of trouble. The resistance 
coils should be arranged so that close control over the crane 
canbe obtained, without wbich delicatehandling is impossible. 
The device by which the operating levers are centered, or 
held in tbe position at which the current is off, should be 
so constructed that the operator is not likely to throw the 
lever too far and reverse unintentionally. Any weakness 
in this device is a great source of danger, but it is at the 
same time desirable to have easy working controllers. The 
electric motors should be enclosed in dustproof casings, and 
the author considers that it is very desirable to have all 
parte standardised to facilitate their renewal when worn. 
The armature and commutator should be easily removed, 
and he thinks that, although increasing the first cost some- 
what, it is desirable to have a set of spare armatures 
added, as this may save delay at a very inopportune time. 
The use of an automatic or load brake is advised in 
preference to the magnetic brake, but careful and frequent 
examination of the brake is recommended in any case. 
Although the parts which go to make up a crane are not 
very numerous, Mr. Williams lays stress on the necessity 
for putting them up properly, and not anyhow. The 
selection of good girders is a very important item, and 
when selected great care should be taken to have these 
put up true and level. The author points out that the 
old jib crane, which is very useful for very heavy loads, 
should not be discarded on the advent of the electric 
travelling craue, but it should be supplemented in most 
instances by a number of light eranea so that the traveller 
can be used at its maximum efficiency on loads proportionate 
to its capacity. 

Patent Office Practice —An interesting patent issue 
is shortly to be tried in Ameriea, in which a Mr. G. B. 
Selden claims a royalty from practically all motor 
vehicles using hydrocarbon engines. The history of the 
patent issued to the gentlemen in question is an instance 
of the faulty patent laws in the United States. We under- 
stand now that the law by which Mr. Selden has reaped so 
much advantage was amended in 1897. According to the 
Scientific American, the record of the case in the Patent 
Office shows that Mr. Selden’s first application for a 
road engine was made on May 8, 1879, and rejected 


on May 31 of that year. According to the then law, 
a patent application could not be considered to be 
abandoned unless two years had elapsed since the last 
official action. Mr. Selden proceeded to file an amendment 
on May 26, 1881, nearly two yeara later. A second 
rejection on June 17, 1881, was followed on May 15, 
1883, by another amendment; and a third rejection on 
May 26, 1883, was met by an amendment filed on May 18, 
1885. An official letter sent to Mr. Selden on Jane 15, 
1885, was not acted upon until June 13, 1887, only two 
days before the expiration of the two years of grace 
allowed by the statute. Another rejection on June 21, 
1887, was answered by a letter dated April 13, 1889, and 
by an amendment filed June 10, 1889. Mr. Selden was 
required on June 14, 1889, to furnish a smooth copy” 
of the specification prior to issue; but although tbe 
application was otherwise ready for allowance, it was 
not until June 5, 1891, nine days before the statutory 
limit, that the substitute specification was filed. An 
official letter of July 1, 1891, demanded a new oath 
prior to issue, but it was not until June 28, 1892, that 
Mr. Selden obsyed the order. The case was then trans- 
ferred to another examiner, by whom some of the claims 
previously allowed were rejected on July 29, 1893. The 
next amendment was filed on April 1, 1895. The patent 
was finally granted on Nov. 5, 1895, just at about the time 
when the motor carriage began to make its appearance in 
the streets of the large cities. All of the 19 original 
claims were cancelled. By his intimate knowledge of the 
law Mr. Selden managed to delay the granting of his 
petition over 144 years, during which time he had an 
opportunity of amending and improving bis schemes. A 
more unjust system could not be conceived, as the patent 
dates from the day of issue in America, ard not from the 
day of application. 


Shiplighting.—A long article in the Elekirotechnische 
Zeitschrift by Mr. Grauert deals with electrical installations 
on new ships of the German navy. It appears that in the 
German service separate lead and return wires have been 
generally adopted, concentric cables being used in the 
neighbourhood of the ship’s compasses. Attempts to employ 
the ship’s structure as a return have not conduced to 
successful results, and so far as large vessels are concerned, 
this practice has been entirely superseded. But in the case 
of new torpedo-boats, where economy in weight is a vital 
consideration, the practice still holds. In all places exposed 
to the danger of mechanical injury, such as the engine 
rooms and stokeholds, lead-covered iron-armoured cables 
are employed, while elsewhere cables well insulated with 
rubber, but otherwise unprotected, except in some cases 
by thin rust-proof wire, are used. The wood casing 
formerly employed has been abolished, owing to its 
inflammability. Hitherto the telegraph and telephone 
cables have been of the lead-covered iron-armoured type, 
but the newest ships have been provided with a central 
subway, like a corridor, as well as side corridors below the 
armoured deck, which may be used for the electric cables, 
telegraph and telephone wires, etc., thereby avoiding all 
danger of mechanical injury to the same. Having regard 
to this, it is proposed to dispense with the steel armour in 
future, even for the lighting and power cables, retaining 
only the lead protection. The practice of soldering branch 
connections has also been discarded in favour of branch 
fuse boxes, in which the connections are made to terminal 
bars. These branch circuit boxes are made for two, three, 
four, six, and eight lamps. They are, of course, watertight. 
Their introduction seems to have been a complete success, 
facilitating as they do systematic supervision of the ship’s 
wiring. Although slate is at present generally used for 
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switchboard bases in the service, it is interesting to learn 
that iron is proposed as a substitute, owing to the unavoid- 
able breakages which occur. Small machine boards with 
iron bases have already been successfally introduced, but 
the difficulty of insulating the terminals and connections 
has hitherto prevented the adoption of the plan on a large 
scale. With the exception of the connections to the 
measuring instruments, all the switchboard connections 
on the Fürst Bismark” were for the first time made 
with bare copper bars, whereby a neat, solid construction is 
obtained which is also accessible. The necessary protec- 
tion against moisture is provided by enamel, which also 
serves to distinguish the poles, red and blue being used. 
This type of board is particularly advantageous where the 
available space is limited in depth, since the connections 
behind require no supervision, and the screw terminals 
may all be withdrawn from the front of the board. 


The Royal Society.—The annual meeting of the 
Royal Society was held last week, and was followed by 
the anniversary dinner, which took place at the Hótel 
Métropole. A report of the council for the year now 
passed discloses that the society has done good work, and 
it is taking the leading part it ought to do both in 
scientific matters of the United Kingdom and also in the 
furtherance of the general science of the world. The first 
item dealt with in the report is the National Physical 
Laboratory, which was to have been carried on in the 
buildings of the Kew Observatory. Owing to the 
unexpected opposition to the erection of a laboratory in 
the Old Deer Park, valusble time has been wasted. The 
council express regret at the decision of the Government 
in this respect, but they are pleased to accept the site 
offered to them by her Majesty's Treasury at Bushey 
House. There some 30 acres of ground will be available. 
Reference is then made in the report to the committee 
appointed by the Board of Trade to investigate the 
interference of electric railways with magnetic observa- 
tories. The instruments used in making the observations 
in order to lay experimental data before this committee 
were devised by Mr. W. Watson, the assistant professor 
of physics in the Royal College of Science The Board of 
Trade’s decision on the matter is awaited with grave 
anxiety. It is announced in the report that the catalogue 
of scientific literature of the world will be commenced on 
Jan. 1, 1901. The contract for the printing and publishing 
of the same for the International Committee having the 
matter in hand is made in the name of the Royal Society. 
Her Majesty’s Government has guaranteed £1,000 a year 
for five years to make good to the Royal Society part of 
any loss which may be incurred in consequence of this 
publication. It is hoped, however, that this guarantee 
will not be called upon. With respect to the bequest of 
£4,000 under the will of the late Prof. Hughes, the 
Royal Society bas determined to award the income 
annually as a prize, either in money or in the form of a 
medal, for original discovery in physical science. The 
award will be called the Hughes Medal. It will be 
awarded without distinction as to either sex or nationality. 
Discoveries connected with electricity and magnetism will 
have the preference when the award is being considered. 
It is also announced in the report that the electric lighting 
installation at the Royal Society’s house is being extensively 
altered to bring it up to modern requirements, and that 
both the alternating and direct currents will be hence- 
forward available in the building for demonstration 
purposes. The reconstruction of the installation is being 
carried out under the guidance of Prof. Ayrton. Lord 
Lister distributed the priz»s for the past year, amongst 
which, we note, were the Coplin Medal to Prof. Marcellin 


Berthelot (foreign member) for his brilliant services to 
chemical science; the Rumford Medal to Prof. Antoine 
Hewir Becquerel for his discoveries in radiation proceeding 
from uranium ; and a Royal Medal to Major Percy Alexander 
MacMahon, F. R. S., for the number and range of his 
contributions to mathematical science, A distinguished 
number of guests attended the annual dinner. 


Wireless Telegraphy.—Some interesting experi- 
ments have recently been carried out in Germany by Prof. 
Braun, of the physical laboratory of the Strasbourg 
University. The experiments have been made with the 
object of increasing, if possible, the range to which these 
wireless telegraphy messages can be dispatched. Up to 
the present, however, the statements made by the autho- 
rities in Berlin do not disclose any claim for distances as 
great as have been successfully signalled over by Mr. 
Marconi. The experiments were made between the 
Brocken (the highest mountain in North Germany) and 
the Kyffhauser (in Thuringia). The actual distance was 
about 40 miles, and messages were successfully transmitted 
and received. Up to the present only untechnical 
descriptions have been given, from which it is not 
easy to understand exactly what the arrangements 
are. It seems, however, that there is a transformer 
between tbe discharge circuit of the condenser and 
the circuit in which the oscillatory currents sending 
the message are induced. The professor's system is also 
in use between Cookshaven and Heligoland, a distance 
of about the same length, and is said to work well. As 
regards the Marconi system in our own country, it is being 
boomed quite as much as ever in the daily papers. Without 
doubt the company has the right to manage its own affairs 
in the way it likes, but the methods adopted are not those 
which recommend themselves to scientific men. It may be 
advisable from their point of view to withbold information 
from those who are able to judge of the value of the 
system, but this should not be accompanied by very 
numerous interviews with the editors of half-penny papers, 
who draw quite erroneous conclusions. A porusal of the 
remarks made by the interviewers, as published in 
several papers during the past week, would lead the 
untechnical man to conclude that it is only the obstinacy 
of the Post Office officials which prevents the Marconi 
system displacing the ordinary systems of telegraphy in the 
British Islands. Even this faulty conclusion would be 
harmless were it not for the fact that it may result in the 
public paying fancy prices for the shares in the Marconi 
Company. In certain situations the Marconi system of 
telegraphy is useless, and there has been nothing done up 
to the present which shows any signs of enabling it to 
compete with ordinary telegraphy over land lines, or even 
with submarine cables, unless the conditions are excep- 
tional—as, for instance, when connecting between the main- 
land and an isolated lighthouse round which a violent sea 
washes. An example of the telegraph we refer to is one 
which has just reached us in connection with experiments 
to be carrie! on from Southend Pier. We are informed 
that automatic signals are to be continuously sent from 
a 30ft. mast erected on the pier, which signals are intended 
to warn steamships coming into the Thames in a fog of 
their danger. To give weight to the note, one is told that 
experts from tbe Board of Trade, Trinity House, Lloyd's, 
and other public and private corporations are to witnoss 
the trials. The fact remains, however, that although in a 
fog the signals may be received on board a boat, the 
occupants of that boat will be unable to know either in 
what direction the danger is or the distance they are away 
from the sandbank or rock from which the warning is 
supposed to issue, | 
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THE ARRANGEMENT OF THE DISTRIBUTING 
NETWORK. 
BY CHAS A. GILLIN. 
(Continued from page 766 ) 


Continuance of Supply of Electric Energy.— Supply station 
engineers generally recognise the necessity of an uninter- 
rupted supply of electric energy, and it is the purpose of 
this section to consider the points relevant to the subject 
matter of this article which that question raises. There 
are two chief causes of interruption in the supply of 
electricity—viz.: (a) the breaking down of generating 
machinery or steam auxiliaries ; (5) short-eircuite or very 
bad “ earths” on the distributing network. 

Of these causes we are only concerned here with the 
latter, which is undoubtedly the more important for a 
twofold reason—viz, because it will be by far the most 
frequent cause of interruption of supply when the cables 
begin to show signs of deterioration; and, secondiy, 
because of the fact of the cables being out of sight, and 
very often, therefore, not receiving the attention and care 
w they otherwise would receive. When a short-circuit 
or a serious “earth ” occurs on any yim of mains, it is 
necessary to localise the fault and disconnect the faulty 
cables from the main network until the necessary repairs 
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have been effected. If the fault is of so serious a nature 
as to endanger the whole undertaking, ite position will 
perhaps be self-evident; but in any case it will be of the 
ria importance to locate it and cut it out without loss 
0 e. 

The detailed arrangements for facilitating the localisa- 
tion of faulte are treated of in the following section of this 
article (Section 4). Our present problem is to design the 
network so as to reduce to a minimum the number of con- 
sumers who would have their supply of electricity cut off 
in the event of the development of any fault on the 
system, while at the same time keeping in mind the 
limitations already laid down in other directions (vide 
Sections 1 and 2). The Board of Trade rales and regula- 
tions prescribe that the system of distributing mains must 
be so arranged that if it becomes necessary to stop the 
supply of current through any mains for a longer period 
than one hour, the maximum number of consumers from 
whose premises the supply is cut off must not exceed 80, 
and that in no case must the stoppage exceed in amount a 
maximum power of 200,000 watts. 

Fortunately, the plan we have already adopted in 
Sections 1 and 2 lends itself admirably to the present 
purpose, for the better interpretation of which alera 
must be made to Fig. 4, which, it will be observed, is 
based on Fig. 2. The feeding points are shown, as before, 
nt Fi, Fa, Fs, F., and the sections into which the network 
is divided aro indicated by dotted Hned sqnares, while the 
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points at which the different sections are connected to each 
other are indicated by the letter f. In Fig. 4 
is given to the pointa of connection between the several 
sections of the network, because the first object at which 
we must aim is to be able to readily isolate any section 
harbouring a fault, without unduly interfering with the 
remainder of the distributing system. One method of 
obtaining this desideratum is to bave each individus 
section connected to all its contiguous ones ata very few 
points, so that it can be in a very short space 
of time. These connections might, with advantage, be 
made by means of fuses or carefully-adjusted automatic 
circuit breakers, so that if a heavy rush of current, due to 
a fault on the system, takes place to any given section, the 
circuit would broken at these points, and the section 
containing the fault completely isolated. The fault may 
then be easily traced to a short length of cable, and this 
length being cut out, the whole section remaining can be 
connected up again. 

Probably some difficulty would be sel ap guage in con. 
necting the section to the main networ 
number of consumers had put their switches on. As 3 
matter of fact, if these switches connected continuous 
current motors to the distributing mains, it would be a 
practical impossibility to directly reconnect the seetion to 
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the main network, for the armatures of the motors would 
represent a complete short-circuit across the mains to which 
they were connected. To safely effect the reconnecting, 
therefore, the switchboard at the generating station ot 
distributing stations should be arranged so that one or more 
generators could be used for supplying any individual section 
of the network; because when, after having been discon- 
nected, any section is Again ready for receiving its aupply 
of current, it will be always advisable, if not always 
necessary, to run a generator on that section from sero 
voltage, and gradually increase the pressure until the 
normal voltage is reached before throwing it in parallel 
with the main network. 

The arrangement of the switchboards, otc., is shown 
diagrammatically in Fig. 5, where D, D, represent gene- 
rators connected through their switchboards to the plug. 
boarde d, d, by means of which they may be connected 
either to the main bus bar or to the auxiliary bus ber. 
Si, S, represent two sections of the distributing network, 
which are joined through their respective feeders, Fi, F, 
to the plug boards s,, s,, by means of which they also can 
he connected either to the main bus bar or to the auxiliary 
‘bus bar. The dotted lines in the diagram represent the 
negatives, the fall lines representing the positives. If after 
an interruption in the supply of current S, is is, lated by 
being disconnected at z and y, and it is required to recom- 
mence the supply, plugs must be inserted at 0,, b, 9y In 
and the generator D, must be run up gradually te the 
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normal voltage, when S, can be easily reconnected at 
z and y in parallel to the main network. The feeder F, 
can then be again connected to the main bus bars, the 
generator D, being also paralleled to the main 'bus bars, 
or taken off altogether as the circumstances require. 

Àn objection to the employment of fuses for the above- 
mentioned p e is that the fuse or fuses joining a 
section to the main network at any single point may burn 
out, and the cause thereof may be simultaneously removed, 
thus leaving the remainder of the fuses joining that section 
to ite neighbouring sections quite intact. This would 
probably cause a alight difference in pressure in the 
premises of consumers in close proximity to each other, 
and consequently give reason for complaint; and as there 
may be no indication at the station of any of the fuses 
having burnt out, no Vim would be taken to immediately 
replace them. Possibly, however, some means of indicating 
the fact may be thought out, and this objection thereby 
removed. 

In the case of employing automatic circuit breakers, it is 
& very easy matter to arrange to indicate the opening of 
the circuit breakers by means of pilot wires connected to 
some signalling arrangement at the station, a bell being 
rung or a lamp lighted until the circuit breakers are 
replaced. 

t is desirable to have these fuses or circuit breakers 
in specially-constructed boxes placed above the ground so 
as to render them more accessible, and their positions more 
conspicuous. The adoption of the above-described method, 
whatever ite objections, would ensure continuance of supply 
in at least the larger portion of the network, the details, of 
course, being modified to suit special requirements. 

4. Facility in the Localisation of Faults. —With the ageing 
of the cables the localisation of faults will become a very 
important item in the working of electricity supply stations, 
and when the area of distribution increases, and mains are 
extended into almost every street in the more densely- 
populated parts of the district, the work of localisation 
will become correspondingly more difficult, To obtain any 
great facility in the localisation of faulte, the network must 
be arranged perfectly systematically from the commence- 
ment of the undertaking, and all subsequent extensions of 
mains must be made to comply with this systematism. 

Whatever the methods of localisation adopted, it is mani- 
feat that the arrangement of the network will play an 
important part in the time within which the position of a 
fault will bo foand, and if that arrangement of the network 
is effectual for the expeditious localisation of faults by any 
particular method, it naturally follows that it will be equally 
effectual for readily locating faults whon any other method 
of localisation is employed. The arrangement which we 
have previously adopted of dividing the whole network 
into sections again commends itself to our purpose, for it 
is possible by means of pilot wires running to various 
pointe in the network, and connected to indicators at the 
generating station, to show, immediately a fault occurs, the 
section in which 1t is situated. This method of locating a 
fault to one particular district is used with great success 
in Berlin, in addition to the system of fault signalling, 
generally known as the Berlin systom, which in most cases 
requires a test wire in every cable. | 

Reference was made in Section 5 to the desirability. of 
having only a very small number of connections between 
each section and the main network, so as to confine the 
effects of a breakdown to one section without interfering 
with the whole network. This will also serve to expedite 
the work of locating a fault within narrow limits in the 
event of either of the Berlin systems not being used ; for, 
after isolating all the sections (from each other), that one 
which is harbouring the fault may easily be found withont 
interrupting the supply of current to any of them, by 
any one of several well-known methods—such as holding 
a search coil, connected to a detector or telephone, over 
the cable feeding the faulty side of the section, while 
momentarily earthing the other pole of the same feeder ; 
or by noticing which of the current indicators in the feeder 
circuits is most affected by momentarily earthing the ’bus 
bar of the opposite polarity to the cable bearing the fault ; 
or finding, by using the pilot wires, at which feeding point 
the least difference of potential to earth existe while 


earthing the opposite bus bar at the station, eto. B 

working in this manner a fault can be located to a small 
district in a very short time without causing any incon- 
venience through interrupting the supply. 


(To be continued.) 


ELECTRIC OSCILLATIONS. 


The second of the four Cantor lectures now being 
delivered at the Society of Arts by Prof. J. A. Fleming, 
was given on Tuesday hat. To begin with, the lecturer 
referred to the experiments of the first lecture, and proved 
that the inductance of a circuit through which these 
oscillatory currents were passed was due rather to the form 
of the circuit than the permeability of the materials com- 
posing that circuit. He had given in the last lecture the 
formula by which the frequency of the oscillations set up 
in the circuit by the discharge of a condenser could be 
determined. It now became necessary to distinguish between 
free vibrations and forced vibrations. For instance, an 
alternating current of high frequency could be sent through 
a circuit, the natural period of vibration of which was not 
the same. Mechanical illustrations were given to show 
that a spring could be forced to vibrate at any period 
desired, in spite of ite natural period being a definite 
quantity. It was now established that all charge and 
discharge effects in an electric circuit behaved as if a 
Leyden jar were being charged and discharged. The 
sree Y of energy which took place was always accom- 
panied by the disappearance of a certain amount of that 
energy. This was due not so much to the resistance of 

circui 


the t as to the electric waves set up in the atmo- 
sphere, which dissipated energy. In the elementary case, 
a sphere were charged with electricity and p in an 


ordinary room, the walls acted as the outer coating of a 
Leyden jar, of which this sphere was the inner coating. 
The period of the vibration set up by the discharge of 
such a charged sphere had been determined by Prof. 
J. J. Thomson. He found that the period was equal to 


aes re where R equals the radius of the sphere in 


centimetres. From this formula, in a sphere 32in. in 
diameter the period of vibration would be 100-millionth of 
a second. The period of the earth considered in the same way 
would be one-sixth of a second, while the sun would have 
a free period of 162 seconds. It was, however, exceedingly 
doubtful if the earth was charged and discharged as a 
whole, and whether it could be considered to act in the 
same way as a small sphere placed ina large room. In that 
case the stars might be considered as an outer coating of 
the Leyden jar. It was very probable that the upper 
layers of the atmosphere acted as the other coating, and in 
this case another formula was applicable. This had also 
been worked out by Prof. J. J. Thomson, who found that, 
assuming the upper layers of the atmosphere acted as 
an outer coating, the period in the earth’s discharge 
would be one-eleventh of & second. The amplitude of 
the vibration would be decreased one-thirty-fifth each 
vibration. Prof. Fleming proceeded to classify electric 
circuits into two classes i. e., good electric radiators and 


bad electric radiators. Anything in a circuit which 


tended to dissipate energy, lengthened the time during 
which oscillations took place. It also followed from this 
that in order to get a good number of oscillations for each 
discharge, one had to employ what was a comparatively 
poor radiator. The next division of the subject taken up 
was that of the synchronism between different electric 
circuits. As an example of what could be done 
with low-frequency alternating currente, the Campbell 
frequency indicator was exhibited. In this instru- 
ment the frequency of the alternating current supplied 
is ascertained by altering the period of vibration 
of a steel spring until it moved in synchronism 
with the alternating-current periods. The well-known 
interactions which take place with these low-frequency 
currents between capacity and self-induction were illus- 
trated by the'lecturer, who then proceeded to show some 
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experiments on synchronised cireuita with high-frequency 
oscillations. He took the same connections as in the first 
lecture, in which a small incandescent lamp was lighted in 
the secondary circuit of a transformer working with 
oscillatory currents. With about Sin. between the 
primary and secondary coils of this transformer the 
small lamp was incaudesced. If, however, the secondary 
coil was moved farther away, the lamp went out. 
Prof. Fleming then connected in series with the lamp a 
amall condenser which had the correct capacity for making 
the period of free vibration of the secondary circuit the 
same as that of the primary circuit. It was then seen 
that the lamp could be lighted up although the coil was 
removed to a distance of about 50in. from the primary 
circuit. In the circuit as used the magnetic force falls off 
inversely as a cube of the distance from which the 
wonderful effect of the tuning could be gathered. The incan- 
- descent lamp required about half an ampere to incandesce it, 
and this current passed through the of Leyden jar. 
The next experiment consisted of adding another Leyden 
jar parallel with the first, which put the circuit out of 
tune and extinguished the lamp. It was explained in the 
first lecture that the inductance of the circuit also altered 
the period of free vibration, and accordingly a coil of wire 
was introduced into the primary circuit of the oscilatory 
current transformed. This coil of wire was made on what 
the lecturer called the accordian principle, as the adjacent 
layers could be brought together or p further apart 
at will. The experiment of adjusting this inductance so 
that the primary circuit was taned to the secondary 
was successfully accomplished. In order to show how 
accurate the tuning had to be, an exceedingly small oon- 
denser, the plates of which were about the size of a halfpenny 
iux stuck on each side of a mica sheet, was connected in 
parallel with the condensers, and this was quite sufficient 
to extinguish the lamp. Prof. Fleming said that it was 
quite possible that expert tuners of electric circuits would 
rank as professional men with pianoforte tuners in the 
future. He also hinted that local authorities might succeed 
in distributing electrical energy through certain blocks of 
ether, and they would provide their consumers with appa- 
ratus tuned to receive the electric oscillations of the 
frequency which they dispatched. This scheme would not 
succeed if the Postmaster-General claimed the whole of the 
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which could be dissipated by the Hertsian waves. With a 
discharge in a circuit of the dimensions given in the 
illustration the energy available was j F 
2x9x10-2 10“ 
joules. The loss of energy for the first oscillation worked 


out at ior joules. In consequence of this, no more than 
five oscillations were to be expected. The time of 
vibration was 105 seconds, and the rate of doing work 


45 h. p. The great problem, however, was how to keep 
these oscillations going, and this, if solved, might lead to 
the transmission of energy by means of electric waves. 
He thought the best possible result up to the present was 
a period of discharge in which oscillations set up lasted 
one-tenth of the time taken to charge the condenser. 
He also considered that 1jcm. was the largest gap over 
which oscillatory discharges had taken place up to the 
present. The next experiment eonsisted in using these 


oscillatory discharges to light upa vacuum tube at the end 
of two long parallal wires stretched across the room, and 
it was shown that there existed one point at which these 
wires could be short-circuited without extinguishing the 
tube. This point divided the circuit up into two parts 
of equal free vibration period. After refe to a theory 
by which all colour effects could be explained by electro- 
magnetic resonance, Prof. Fleming went on to describe 
the success which had attended Mr. Marconi's efforts 
in the use of tune circuits for wireless telegrapby, 
Messages between adjacent instruments in signal stations 
were sent and received without interference and over a 
distance of 65 miles, The method used could not be 
disclosed at present, but there was no reason why 
20 different messages might not be sent and received at 
the same time from one point. The two signalling stations 
between which these experimenta were carried out 
were on opposite sides of a line between the Admiralty 
stations for experimenting with wireless telegraphy, and it 
was worthy of note that the signalling on this Admiralty 
circuit had not been interfered with. It was announced 
that the next lecture would take place on Munday, the 
10th inst. 


ON THE SUPERSESSION OF THE STEAM BY THE 
ELECTRIC LOCOMOTIVE. 
BY W. LANGDON, VICE-PRESIDENT. 


(Concluded from page 779. ) 


In his presidential address to the Institute of Mechanical Engi- 
neers in 1898, Mr. S. W. Johnson, the locomotive eer for 
the Midland Railway, furnished valuable data in relation to the 
cost of moving railway trains. From this data I, by his courtesy, 
am enabled to furnish the details shown on Table VI., which 
shows that the average cost for 24 years for drivers and firemen 
was £358,635, or 2:650d. per train mile; and that for repairs 
and renewals, £357,460, or 2°641d. per train mile. To arrive 
at the cost for drivers and attendanta for the electrical loco- 
motive, I might revert to Table IV.and deduce from it, ata 
given rate of wage per hour, for the number of trains oocupying 
the line for that period, the kilowatt-hour cost, but this, it 
appears to me, would not be quite right. There can be no 
question that the oost incurred by the locomotive department 
is extremely heavy,t but it is a charge incumbent upon the 
working of the traffic, and whatever are the conditions which 
militate against a reduction in this charge with the locomotive 
department, presumably they would hold good against the 
electric unless the traffic could, under the latter, be so facili- 
tated as to enable it to be got through with greater speed and 
less shunting. It is not clear this could be done. I am there- 
fore, very reluctantly I must admit, obliged to adopt the 
extremely heavy ooat incurred by the steam locomotive, for 
there would be very little, if any, difference in the rate of pay 
to the respective class of men. The repair and renewal of 
electrical machinery, whether in relation to the generating or 
the locomotive plant, should be considerably less than that of 
the steam looomotive plant, for the reason that there will be 
extremely few moving parts, while many small units, used for 
pumping and other like purposes, would be provided for from 
the oentral generating station at a less cost or entirely abolished. 
The train mileage (Table IV.) run by the 14 trains during one 
hour is 479. Assuming that the cost attending the repair and 
renewal of the electrical machinery will be 2d. per train mile, 
as against that for the steam locomotive power and works— 
viz., 2°641—-we shall have a result of 0°1916d. per kilowatt- 
hour. There is yet one more addition to make. The cables 
and contaot rail are poon mr to the electrical system. I do not 
include themin the above 2d. per train mile for repair and renewal 
of machinery. Having regard to the value of the reouvered 
material, I assume 24 per cent. on the primary outlay will meet 
the renewal of cables, and 4 per cent. that of the contact rail. 
This means 0:0249d. per kilowatt-hour. Table VII. furnishes 
all these items, against each of which is also shown the coat per 
train mile—i.e., the cost per kilowatt-hour multiplied by the 
total output—viz., 5,000 kw. for the hours work—divided by 
the train mileage worked during the hour—viz., 479. 

Therefore, if my deductions are correct, it would appear 
that the cost of working by electricity as against that for the 
steam locomotive is, per train mile, so far as the Midland is 


io Paper read before the Institution of Electrical Engineers, 
ov. 29. 

+ Assuming the weekly wage of driver and fireman to amoant 
to 90s., probably an exoeesive sum, ib would seem that the weekly 
mileage travelled would be but 407. If the wage were 70s., the 
mileage would be but 317. 
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Taste V.—Estimated Cost of Generation and Distribution of 
Current. 


Per Per kw.- 


1. Capital outlay, £470,000—inberesb ab 34 per £ d. 
o A MANN NUN . 210,450 0 090 
2. Generating station: Salaries and wages— 
chief engineer —.—.. . £500 
l assistant dito. oo o m a oo $ — 250 
3 switchroom  atbendante, ab £150 
5 eO. 450 
Mac: nce EE — 190 
7 engine-room attendants, at 40s. 
each 3 € . 728 


per w 
7 assistant ditto, at 85e. each 
week Cam »0909€0060€600000099€0920 t ome 6&8 o an o ae 8 09 637 
12 stokers, at 30s, each per week 936 
15 labourers and cleaners, at 22s, each 
Der Week i22 ee b 868 


— 4,479 00245 
Coal, at 3:01b. of coal per kilowatt-hour—58 · 667 
tons, ab 7s. 11id. UR a . 28,345 0:1279 
Water, at 251b. per kllowatt- hour, and 2d. per 
1,000 gallons . o eeso VF M 913 00050 
28,737 0˙1574 
3. Sub-stations (5): Salaries and wages 
5 assistant engineers at £200 each ...... £1,000 
20 attendants at 40s. each per week...... 2,080 
20 assistant attendants at 35s. each per 
WOOR iaces vp edd des sse nb 900 tds . 1890 
10 cleaners at 228. each per week. 572 
— 5472 0029 
4. Outdoor service: 6 rail-jointers and 
fitters ab 408. each per week........ ...... 20 
Material, etc, .. ...... =- ——— E 230 
— 750 0 0041 
5. Oil, waste, and sundries ............. "— 2.000 0:0109 
Total estimated cost of generation and distribu. 
tion of current .......0..eccecscccesccsee: 4 soe .. £36,959 0:2093 


concerned, as 7:021d. to 8:042d., being an apparent saving of 
1°922d. per train mile, or £260,155 on the average yearly cost 
for the 24 years indicated. 

A closer comparison of the chief items may help us to learn 
where and how so large a saving is effected. 

Coal stands in Mr. Johnson's data at 727,880 tons, at a oost 
of £289,505. Based upon the figure adopted by me—viz., 
8˙0lb. per kilowatt-hour—the tonnage required is 454,145 


ee 31:315. 09,485,550 x 811b 454, 145 tone) 
479 2,240 


and the money £180,712 (12704. 5,000 kw. _ 41.3350734. per 


7 
T. M. 32,485,530 T. M. x 1 385d. £180,711). The steam loco- 
motive consumes on the average 50°191lb. of coal per train 
mile. My figures place the quantity required for electrical 


energy at — 20) 51 515Ilb. The saving under this head 


is, therefore, 275,744 tons, which at 7s. 114d. will account for 
£108,927. We have to bear in mind that the calculation on 
which the ooat of electricity is based makes no provision for 
shunting operations. It is based entirely upon the train mileage 
run. Shunting work is, of course, ineluded in Mr. Johnson's 
and will account, to some extent, for the difference. The 
main gain, however, is to be found in the economy of a stationa 
as against an itinerant generator, as well as in the faet that muc 
coal is consumed by goods and mineral trains when shunted, 
and by all trains when standing at stations, the whole of which 
would be saved if worked by electricity. With stationary 
engines, a less expensive coal than that used for locomotives 
would be available, thereby effecting a reduction probably more 
than sufficient to meet the cost for shunting previously alluded 
to. It may be pointed out that coal is more costly at present. 
Such is the case, and were my calculations based upon the 


727,889 tons at 10s, = ,944, instead of £289,595 ; that for 
electricity would be 454,145 tons at 10s. = £227,072, instead of 
£180,701. The result would be that electricity would show, 
under coal at 10s. a ton, a saving of £136,872 instead of 
£108,927, on precisely the same mileage, with a proportionate 
increased saving at prices ranging above that figure. The fact 
that dear coal enhances the comparative value of an electrical 
ipa y with the possibility of coal at a higher rate 
than 7s. 114d.—eannot be too strongly emphasised. 
Water.—The steam locomotive calls for £28,575, or 0°211d. 
per train mile; electricity, £7,066, or °0622d. per train mile— 
a difference in favour of the latter of £11,507. It is difficult to 
attempt a oomparison between the cost of a largely-scattered 
supply—water pillars at numerous stations—and & concentrated 
one—one to every 50 miles or so of line. The site for such a 


TABLE VI.—Sbeam Locomotive Charges. 


Average Midland Railway Total Locomotive Expendi- Cosb per 
ture, etc., during 24 years, 1873.96. 


. Running Expenditure. Pence. 
Wages: Drivers and firemen............. . £358 635 ...... 92 650 
. A Oléaners, coalmen, eto à 94499 ...... 0'698 
„ cens idi velees seta Sae tes euros nds 28,575 0:211 
Oil and stores TILK AL AL RY Ty) = 44 842 % %%% 0:331 
Coal and coke ............... MERE wre 289,595 ........ 2:139 
Total running expenditure............ £816,069 ...... 6:029 
Repairs and Ren 
Wages. m.o... soes 8 OS 178,718 ....... . 1:820 
Materials — —— o 4. 178/49 ...... 13821 
Total repairs and renewals ............. 4. £357,460 —.— 2041 
Salaries I e ao o „% RORY OY „ „ 0090009 * 24, 187 (I IINE 0:179 
Turntables and bundinge Z 2861 —.— . 0021 
Gas 999 .099090009:0:000099€ „%%% „ „„ „„, OX 9 868 om „„ „2 „6 0:073 
Gross expenditure ............. 8 KI, 222,899 — 8943 
Tons of coal and coke consumed ....... 3 727, 889 
i Cosb per bon . 3 . ner 78. 114d. 
ee, . a . 32 485,530 


TABLE VII.—Electrical Charges.—Cost in Pence per Kilowabt- 
Hour and per Train Mile. 
Per Per 
kw.-hour. train mile. 


Generating charges 071074. ... 1643 


Sub-station charges .. AISI ak 0:0299 ...... 0:312 
Outdoor atbtendancde em eee sumes ~ 00041 .... 0043 
Oil, waste, and sundries... ..........—.-. enm 00109 ..... 0114 


Locomotive drivers and assistants (this item 

is shown at the cost incurred under present 

mode of working) ese — 02538 ..... 2 650 
Repair and renewalof machinery, motors, etc. 0:1916 ...... 2:000 


Renewal of cables and contact rail ........... 00249 ...... 0:259 

Total cost for power and haulage ..... ......... 0 6726 7 021 
Interest ab 34 per cent. on primary outlay— 

viz., £470,000 es0000009-990099 oem cose (49999906096 ee 0:6901 om om 0:041 


generating station would naturally be selected with a view to 
cheap water supply, and, as a rule, no great difficulty would 
attend its selection. A further point to borne in mind is 
that, naturally, all machinery would be of the most modern and 
economical type, and that the working would reach the highest 
ideal for an electrical plant—viz., an actually constant and 
perpetual demand. 

Drivers.—It is quite clear that whatever may be the cause of 
the existing heavy charges, it will apply equally to electric as to 
steam locomotives. The engine must stand by ita train, and 
the men along with it. Any reduction that may be effected 
wil be in the mode of dealing with the traffic. The present 
condition—viz., that of a mixed traffic travelling at various 
rates of speed, one class of train being required to make room 
for another of a more important character—is not destined to 
effect econemy in this branch of expense. 

Repair and Renewal.— have assumed that the oost of repair 
and renewal would be practically cne-fifth less with electricity 
than steam. I think I am more than justified in this. The 
wear and tear of stationary engines or motors cannot possibly 
be so great as that of the steam locomotive. The number of 
electric locomotives would necessarily be as great, but their 
wearing parts would be immensely less than those of the latter. 
Many local units would be entirely dispensed with. 

Ou and Stores. —These form a somewhat large item in the 
running expenses of the steam locomotive. Much of this is 
for the lubrication of moving parta which would be non-existent 
in electric engines. Moreover, with stationary engines it is 
possible to recover, and again use, a great portion of the 
lubricator employed. It would appear that considerable 
PEP in oil should accompany the employment of elec- 
tricity. | 

We may now perhaps glance at possible economies on 
that which is indispensable for the steam locomotive, but 
which is unnecessary, or not so largely necessary, with elec. 
tricity. Water-pillars, turntables, engine-sheds, coal stages 
all these are expensive items which with electricity are 
either not required or capable of considerable modification. 
Water-pillars, supplemented in many instances by fixed engine 
power for pumping the water into reserve tanks, involvin 
power-houses, sheds, and other structures, form part of al 
large atations and many other points at which the locomotive 
requires to take water. With electricity, water to any extent 
would be required only at that point at which the central 
generating station is placed. If this station served 50 miles of 
railway, then it would take the place of all the pumping plants, 
water-pillars, etc., otherwise required throughout that section 
for the steam locomotive. Every pumping station involves the 
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provision of labour, fuel, etc. All water-pillars require special 
attention during hard weather. Economies in first outlay and 
annual charges on this account should accompany the use of 
electricity. Turntables would be unnecessary. The annual 
outlay for repairs in this respect is not great, but the cost of 
laying down the large turntables now required is very heavy. 
As the number of locomotives increase, so increases the demand 
for engine-sheds. Electric locometives would of course need 
housing as well as the steam locomotive, but the s which 
they would oocupy would probably be about half that now 
required. Wherever we find an engine-shed, there we see an 
area of land covered with coal ; lines of rails applicable thereto ; 
coal stages to which the coal has to be carried, and from which 
it has to be distributed to the locomotives. First the coal has 
to be stacked, then loaded into trucks and carried to the coal 
8 and thenoe welghed and placed on the engine's tender. 

is the course of procedure at each engine depót. If we 
oompare it with the work of a large central station, such as 
that sketched out in this paper, I think it will come home 
to us that although the work would be large, it could not 
be nearly so large as at present. If stacking were at 
all necessary there would be the less quantity to stack, and 
it would all be dealt with in a more concrete form and at 
comparatively few centres. Again, in this respect there is 
reason to look for economies in land, in buildings, and labour. 
All these are assets directly due to the employment of 
electricity. Others, not considered in the figures which I 
have advanced, would, with its presence, be available: the 
lighting of the trains, stations, goods warehouses and yards, 
marshalling grounds, etc.; s alling, to some extent, might 
become automatic; while at e centres where signal boxes 
have become both numerous and cumbrous, it would appear 
but reasonable that, with the aid of such a power, points and 
signals might not only be actuated, but the means for operating 
them might be so condensed as to admit of the entire duties 
being embraced within such a space as would enable one man 
to deal with them. Labour and space would be economised, 
and leas time would be occupied in giving effect to the various 
operations than is possible with the existing means. To this we 
may add that obvioualy it would also 1 for the operation 
of lifts, and other local demands for power which at present 
have to be met by isolated plants. 

Let us now turn to what may perhaps be regarded as diffi- 
culties to be encountered. The first question that will arise 
wil be: Are we safe in placing so many of our eggs in one 
basket? With the steam locomotive we have a travelling unit 
which has to manipulate its own load, and is in no way respon- 
sible for the duties of others. If it breaks down, the incon- 
venlenoe is chiefly confined to the vehicles it is hauling, and in 
due course they are extricated from their difficulty by the aid 
of another engine. With electricity we are locating our power 
at one spot in so many miles of line, and if that breaks down 
that section of line is practically dead. But with the usual 
spare parta—the duplication, if n „of the generating 
unita—there should be no resson to anticipate such a failure. 
The same argument in a measure applies to the power at the 
distributing stations. Here, however, the case may be met 
not only by duplication, but by, in emergency, connecting 
one section through to its neighbour. For the time being 
inconvenience would be felt; speed would be reduced, but 
traffio would not be stopped. Of all this we have evidence in 
that which has already been done. We see railwa belng 
worked, tramways operated, and other large undertakings 
3 upon one large and central source for their life and 
being. Electric railways have become an accomplished fact, 
and we may turn to those that are in use as exponents of 
success or of difficulties to be encountered. Does the magnitude 
of the question we are considering—the eventual supersession 
of the steam by the electric locomotive—remove it from the 
oategory of that which has so far been done? I think not. The 
basis is there. It is 8 in useful operation. Improvements 
will come. The mode of working which we see to-day may, 
and probably will, be simplificd, but this will only strengthen 
that which has already been acoomplished. S there are 
pointe of great interest for consideration. As a rule, that 
which has been done has, with one or two exceptions, 
been confined to underground lines, and these exceptions 
have not, as a rule, dealt with such heavy work as the 
er overland railways require to compass.  Overground 
railways have to work through all kinds of weather—rain, 
snow, fog—and at times to pass over rails submerged in water. 
Winter floods are not unusual in certain localities of nearly all 
overland railways. These are conditions which will effect the 
construction of the locomotive, the arrangement of the current 
collector, and the contact rail, and are subjects for thought 
not only in themselves but in relation to the mass of undergear 
which now appertains to all passenger railway stock, as also to 
the relative position and construction of roads, their repair, and 
renewal. A question may here intervene whether a similar 
economy would attend the operation of small branch lines of 
railway where the trains are few and far between. Consider ! 
Why are;the trains so few and far between? The traffic is, 


goods and so many 


we will say, a fixed quantity. There are only so many tons of 
ngers passing over it daily. The steam 
locomotive is available only at certain times, and to attain 
economy it is necessary that so many trips only should be 
made. The acoommodation is limited to this. But if the 
power for working the trains were constant, although reduced, 
any number of trips might be made. The additional cost would 
be that only of the driver, for the rest the branch would be no 
more costly, while the frequency of the communication would 
tend towards the development of the district, and the consequent 
increase of trade. 

I have now, I believe, fairly set forth the salient features of 
this question. The data which I have produced speak greatly 
in favour of electrical energy as a motive power for the move- 
ment of railway trains. The economies which it would appa- 
rently effect are, indeed, so largo as to raiso a doubt whether 
my deductions—whether the figures I have adopted—are fair 
and reasonable. It must not be forgotten that my calculations 
are based upon a mileage run clear of stoppages or other con- 
tingencles. Stoppages are unavoidable. They will arise, and 
provision must be made to meet them. But I find it difficult 
to identify them further than I have already done. Stoppages 
will not affect the coal bill. I have taken the present oost of 
drivers and firemen to apply to that for drivers and assistants 
for electric locomotives. My allowance for repair and renewal 
of machinery will, I think, be generally supported. Necessarily 
the subject has to some extent had to be dealt with more in the 
abstract than in detail, but I venture to hope my figures will 
not be found illiberal. We must not lose sight of the fact that 
the conditions are a constant load and continuous output for 
every hour of the year. I believe the cost of shunting at 
stations and in goods may be met by the economy attend- 
ing the use of a cheaper coal than that which is necessary for 
the Steam locomotive ; but assuming that some provision should 
be made for this, for administration and ier o. peras I conclude 
that 20 per cent. (say £50,000) of the accredited saving will cover 
it. We thus bring the net annual advantage to approximatel 
£208,124, and if we deduct interest on the primary outlay 
wiil further reduce it to £191,674. Whether it is, in face of 
the savings to be effected in engine-sheds, coal stages, water- 
oranes, eto., fair to make a debit in full of this amount, I must 
leave those who are interested in the question to determine. 
Broadly, it appears to me to mean this: that were a new 
company to start with electricity as their motive power, they 
soul i not need to take into consideration the interest on the 
entire additional outlay, because they would save a great portion 
of it in other directions. But were an established company to 
adopt it, they would already have incurred the cost for the 
lands, buildings, etc., and the expense for establishing electric 
working would unavoidably prove to them, for some years, an 
addition to their capital charges. Although I feel that my 
reason for pursuing such a course will be obvious, it may be 
desirable that I should emphasise the fact that my sole object 
in availing myself of the data afforded by Mr. Johnson's presi- 
dentia] address to the members of the Institution of Mechanical 
Engineers is that I might deal with data extending over a ong 

od of years, rather than draw a comparison with a peri 
which mi ht be rded as ng some abnormal feature. 
It must, however, be noted that recent figures tend to greatly 
magnify the result. Ihave shown that, with electrical working, 
certain economies are to be anticipated. The annual amount 
of these economies is based upon the ascertained saving per 
train mile, multiplied by the average annual mileage for the 
24 years—viz., 52,485,580. The mileage for 1899 is 45,453,438, 
d the expenditure £2,006,069, as against the 24 years’ 
average £1,122,899 ; and the train-mile cost has risen to 10:59d. 
as against 8:045d. Assuming that the saving per train mile 
remained the same—it would probably be larger, consequent 
upon the increased cost of coal—the resultant saving would be, 
independent of any deductions for interest or contingencies, 

; Large as is the apparent economy thus presented, 
it would, were it possible to employ a gas plant for so large an 
output, be increased by the use of the Mond gas system. 
Such a system would appear to invite consideration, at all events 
for smaller installations, as, for instance, for the operation of 
branch lines. 

Here it may perhaps be asked: What good can attend 
the production of theee figures or the results they advocate, 
seeing that the railway system pac is wedded to the 
steam locomotive? Is it probable that any railway oom- 
pany will cast on one side their present equipment for the 

urpose of taking up that which, although holding out fair 
hopes of a large economy, is yet in a measure, or in the 
large measure to which it would have to be applied, mainly 
an untried agent? To this I reply: Railway companies 
are under the direction of business men—men who know 
the value of money. Satisfy them that economies are to 
be effected—and do not let us forget that the economies are 
not confined solely to those with which this paper has dealt, 
but probably to many others indirectly ted therewith, 
and that the economy embraces a reliable means of working— 
and they will not be found undesirous of testing its worth. 
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The life of a steam locomotive is not an indefinite quantity. 


Ite replacement by one of more modern construction or of 
greater power, quite apart from its ultimate destruction by 


wear and tear, is an appreciable fact. As traffic increases, so 
additions have to be made. We see so many new engines 
ordered year by year. What is to prevent a railway company, 
instead of thus perpetuating its annual costs, setting apart 
portion by portion of their system for operation by electrical 
energy, and, instead of ordering for, say, that portion of their 
system, steam, to order electric locomotives ; and thus to bring, 
E by piece, their entire system under electrical operation ? 

o sane railway management would do otherwise ; and I assume 
that, should my figures stand unrefuted, no railway company 
would desire to follow any other course. Prove its economy, 
prove its reliability, and there is nothing in the fact that rall: 
ways are, for the time being, the slave of the steam locomotive, 
to militate against their supersession by electrical energy. 

That this paper deals with a problem which, sooner or 
later, will force itself upon the attention of all who are inte- 
rested in railway progress, few will be disposed to dispute. So 
far it has been considered solely in the realm of economical 
working—in the interest of the railway shareholder. But 
are we justified in looking at it only from this stand- 
point ? oes it not embrace a question of still greater 
magnitude? Is it not one of even national interest? If, 
by the aid of electricity, we can save no less than 18°876lb. 
of coal per train mile, it is clear we could save no 
less than three million tons a year (396,241,265 train miles 
x 18°876lb. 5. 359, 040 tcus) if all our railways were worked 
by that agency. View it again from still another standpoint. 
Twenty thousand locomotives moving about throughout the 
land cannot fail to leave their mark behind them. Our railway 
stations, the telegraphs which traverse the railway routes, the 
trees which grow on its borders, all bear evidence of their 
presence. The supersession of the steam locomotive by the 
electric locomotive will bring with it a purer and a more cleanly 
atmosphere—cleanly railway stations, cleanly railway carriages, 
a higher and a purer sanitary condition of life. 


DIsOUSSION, 


Dr. John Perry, from the chair, said that there were a number 
of locomotive superintendents present, who, he hoped, would speak 
on the subject before them, but that he proposed to call upon Mr. 
Mark Robinson to open the ion. 

Mr. Mark Hobinson complimented the Institution on the most 
se hp and valuable paper read by Mr. Langdon. The matters 
raised in it were of the utmost importance to the country, and 
particularly to the industrial sections of the community. Also he 
considered the author’s conclusions the more valuable because he 
had taken such an impartial and moderate view of the problems 
involved in the conversion of railways to electric driving. He pro- 
posed to discuss particularly one detail of the proposed scheme for 
equipping the section of railway between London and Bedford. 

us Mr. Langdon suggested one large station with 10,000 kw. 
of plant in it, and five sub · stations along the route. No doubt 
this arrangement had been carefully considered, but he would 
raise the question as to whether this large station would 
000 be more economical than five stations each containin 
2, kw. of plant placed where sub stations are indica 
in the diagram. In the large station, with its 16,000 h. p. 
of plant, there would probably be four engines, each of 
4,000 h.p. There was considerable doubt in his mind as to 
whether the extra economy gained by the use of such large engines 
would make up for the losses in the transmission lines and in the 
transforming apparatus ab the sub- station. There was an economy 
ained from increasing the size of the engines, and this had been 
argely taken advantage of in America. They had, however, 
used slow-speed engines, in which the advantage from the larger 
size was more than with high-speed engines. This was because 
the ratio of the volume of steam to the surfaces expo-ed to radia- 
tion was greater the A the engine was made. It had been 
pore by the late Mr. Willans that with high-speed engines this 
ardly applied, and one of the advantages of the increased speed 
was thab good economies could be obtained with small-sized 
engines. Thus it was only a 40-h.p. engine on which Mr. Willans 
made his historical experiments, and on which he obtained a steam 
consumption as low as 124lb. per indicated horsepower. If his 
suggestion were adopted of placing the plant in the sub stations, 
three engines of 800 h.p. each or four of 700 h.p. each might 
be used. He thought that the first cost would nob be as 
much as with the high-tension feeders, and the trans. 
forming gear would be saved. There would also be rather 
a larger factor of safety by providing a generating station 
for each section. When working, the loss given by the 
author as 17 per oent. in the high-tension line and transformers 
and 10 per cent. in the rotary converters would be saved. In 
consequence of this, they would also be able to reduce the capacity 
of the generating plant by about 22 per cent. He estimated that 
the first cost cou d from £470,000 to £273,000. He 
would finally state that while for metropolitan linea a high-teazion 
system of transmitting power from a station in the suburbs might 
be the right thing, he did not think ib was in the country, where 
ad advanteges with respecb to cheap sites for works could 
be obtained. He concurred with the author in his statement of 


the advantage to be derived from placing motors on trains and |. 


keeping the steam plant in stations. 


Mr, d. C. Cuningham, of the Central London Railway, also 
complimented the author on bis eg ink The real question was 
the consumption of coal per ton-mile with electric driving as com- 
pared with the quantity taken by the locomotive. Some at dea 

o he was connected with the Southern Canadian Railway, 
which ran through an exceedingly level country, and was almoet 
free from curves - in facb, it represented the best possible condition 
for low coal consumption. He found that it took on the average 
Alb. of coal per ton-mile on goods trains, and 0:8lb. on passenger 
trains. On tbe Liverpool Overhead Railway, which was also 
practically level, the average was about *4lb. of coal per ton mile. 
On the Central London, after deducting for the power required 
for lifte and for lighting the generating worke, he found that they 
required about sib, of coal per ton-mile. The energy also came 
out ab 70 wabb-hours per ton-mile,* whereas on the Montreal 
electric tramway system, where the grades were very heavy, no 
less than 300 watb-hours were required per ton-mile. In Montreal 
they did not succeed in reducing the coal consumption to less 
than 3:6lb. per kilowatt-hour, while the total cosb of generation 
and distribution, excluding interest and capital charges, came 
oub ab about ld. per unit. Everything depended on having an 
economical power-house on a site where water was abundant. 

The Hon. C. A. Parsons said he had carefully checked Mr. 
Lengdon's figures, and considered them liberal : Sib. of coal 
would be quite sufficient to allow per univ. With respect to the 
size of the generating station, this largely depended upon the 
facilities on various parte of the line for such a station wbere 
and water were abundant. The one advantage of the bigh pressure 
distribution was that the best position could be selected, and he 
thought that the consideration of the artisans’ dwellings available 
should not be neglected. Another most important point in favour 
of the electric line was that the traffic on country sections could 
be improved by running smaller trains ab more frequent intervals 
without extra cost. 

Mr. H. A. Hoy, of the Lancashire and Yorkshire Railway, 
said that a study of the subject had led him to fall in with the 
views expressed by Mr. Robinson in favour of smaller generating 
units. Ho thought the dynamo should be constructed to give the 
600 volts required for the line. While not going so far as had 
been tried by Mr. Heilmann in France, he thought that when the 
railways were converted to electric working it might be con- 
venient to have a generating plant which could be transferred to 
thab section on which excessive demand arose for limited periods. 
He had recently seen the third-rail line near Hartford, in America, 
in which the voltage required for the third rail was generated 
direct, and he gathered from the engineers of that line that they 
pro in equipping extensions to provide additional generating 
works alone the line of route on the same system. 

Mr. J. 8. Raworth commented on the moet valuable papers on 
varied subjects which Mr. Langdon had from time to time con- 
tributed to the Institution's Proceedings. Their value was increased 
by the impartiality of their author. He proceeded to divide the 
mosd prolific readers of papers other than Mr. Langdon’s into two 
classes. One was represented by the man who hoped by so doing 
to hasten vhe universal use of high-speed engines, while the other 
was the professor who was so charged with information that he 
must read papers or burst. He would remind the meeting that 
the main issue was that they should convince the financial element 
in railway companies —i.e., the shareholders and directors —tbat 
electric locomotives would save them money. These people did 
nob mind ab all aboub the systems, bub wanted to be assu of the 
financial results. He did not quite follow Mr. Langdon’s way of 
arriving ab the power required for the St. Pancras to Bedford 
section of line, but he had gone through calculations on bis own 
account as to the foot- pounds required, and with 16 trains he found 
that 9,850 kw. of generating plant were needed. Mr. Langdon'e 
comparison of the coal and wages on the steam lines for the last 
24 years, and for thab required for electrical working, was in favour 
of the ateam locomotive, as the coal assumption per train mile had 
gone up very much of recent years. He aleo considered that the 
author should not have taken the 3) per cent. interesd on the cost 
of conversion into his caloulations, as the figures for the steam 
locomotives included no auch charge. 

Mr. Henry Mavor asked, on behalf of the Glasgow local 
section, that the discussion of Mr. Langdon’s paper should be 
kept open until the 12th insb., in order that that section might 
take part in the discussion. 

Colonel R. E. B. Crempton much regretted that he would be 
unable to be present at the next meeting, as he would like to 
have gone more into detail than he was then able to do. He 
had had to work out for the Government of Iodia particulars 
for an electric line across the Himalayas. In the course of 
calculations for the same he had to make assumptions as to the 
traffic on the line, whereas Mr. Langdon had actual figures to 
go by. The first thing that he (Mr. Crompton) was struck with 
was the great discre between the actual horse-power required 
on the line and the full horse. wer of the locomotives—in other 
words, the load factor was so This low load factor was, he 
thought, the explanation why the quer tion was still raised by ‘oco- 
motive engineers as to the advantages of compound locomotives, 
This discrepancy bebween the horse power required and the horse- 
power of the locomotives disappeared as soon as tbe power was 
taken from a number of fixed stations. as in an electrically equipped 
line. On the question of wages, Mr. Langdon stated thao good 
drivers must be obtained, and hence they should be paid the same 
wages on electric locomotives as ab present. He know that highly- 
trained men were required, but the training required for driving 


* This is equal to 7':15lb. of coal per Board of Trade unit.— 
Ep. F. E. 
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electric locomotives was nob to be compared with that required for 
working steam locomotives. Without the most highly - trained drivers 
a steam locomotive could nob be got to give ite full power or speed, 
and even then it was apparent that the limits of power with steam 
locomotives had practically been reached. With an electric loco- 
motive, on the other hand, there was ample margin, and he thought 
a greab saving could be effected in the wages account. Again, on 
the question of repairs, he thought this item for the electric loco- 
motive would not be anything like so, great as with the steam. 
With the electric motors, only circular bearings, which could be 
rendered dust - proof, were required. On the other hand, in a 
steam locomotive the maintenance of sliding surfaces in spite of 
the grit was difficult. He had, in Africa, had recent experience of 
this, and ib was distreesing to see the condition into which these 
flat surfaces gob in consequence of g t. Again, the cost of keeping 
locomotive boilers in repair was high, and, as hinted previously, the 
limit of power for locomotive boilers with the present gauge of 
rails had practically been reached. In fact, engineers bad already 
had to reduce the size of driving wheels in order to get larger 
boilers. There was no limit to the power which could be gene- 
rated on the train by electricity, especially if motors were placed 
on the carriages. 


PROJECTED LONDON RAILWAYS. 


The accompanying map, which we have ventured to 
reproduce from the Daily News, shows at a glance the 
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respective routes 1 the electric railways authorised, 
constructing, or projected in and around the Metropolis. 
The same authority tabulates and comments upon these 
several schemes as follows. 
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i Old Schemes, Constructing or Authorised. Miles 
Baker · sbreet and Waterloo 060909009*00900009000090 .. 2 3 
Brompton and Piccadilly-cirous ........ .. .......... 3 2 
Charing Cross, Euston, and Hampstead  ............ 3 
Cidy and Brixton . sons oe0 a e — HÁ— — JŽ 
City and South London (Moorgate- street to Angel extension) 2 
District) Railway Deep Level: Mansion House to Earl's Courts 4 
Great Northern and City. . : — E 
Great Northern and Strand ...................... ———— — Í 

33 

New Projects and Extensions of Railways already Authorised, 
Brompton and Piecadilly- circuͥins — -= 4 
Central London (extension to Liverpoel-street and loop lines) | 
Charing Croes, Euston, and Hampstead extensions .......... 3 
Hammersmith and Districd U w II. rs eee — 5 
City and North-East Suburban......... e emere 
City and West Enlllllll.. 3 e — & 
Islington and Euston 12x odere yea Poe EI EO ERE 3 . d 
King Mec mo ess pec "e. 
North East London — HÀ — JL 
Piccadilly and Citt eene eee eene soos T ——— ae 
Viotoria, City, and Southern............... FFC — | 
West and South London Junction ...... m.. ..........—.. — ̃ = 4 


sij 

Basing the cost of construction and oo upon the cot 
of the tral London Railway, which worked out at £600,000 per 
mile, we have here revealed by a simple sum in addition a capital 
sum of not lees than £58,540,000 sterling proposed to be sunkia 


Electric Railways Authorized. 
Ä Construcling. . Existerce — 


The Projected London Railways. 


New Projects E 
í Inner Circle. Met. à District N x» X 
cet Nis ster“ Distnct RiwyDeepLevel eesee 
Rast wana R4 
> 
1 
« M Pucasam 
n. ꝙ v. 
PICK HAM AVE 
Bu xtor 
these enterprises. Add to this re a further million for the 


electrical conversion of the Inner Circle inferno, and we get a total 
of £59,540, 000. 


Brief consideration of the map enables us to determin 
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for ourselves what justification there is for the adverse 
comments which have been made with regard to the 
projected schemes. It has been contended that the 
mew schemes are being promoted without the slightest 
regard for the needs of London as a whole, and with no 
fixed idea of interchange of traffic or thought for the 
general welfare. A glance at the map is all that is needed 
to drive home the truth of this terse criticism. Tho total 
absence of any system in the schemes, taken as a whole, is 
at once apparent. It may be said that the several schemes 
are not even calculated to serve their mutual interests. We 
are threatened with a multiplication of lines, commencing 
nowhere particularly and terminating nowhere particularly, 
without any attempt at intercommunication or access from a 
common terminus. The result, if all the proposed schemes 
were carried out as they stand, would be to make the 
present confusion more eonfounded, an eventuality which 
would go a long way toward destroying public faith in 
pru enterprise, so far at least as the long needed 

roved means of local transit are concerned. The best 

ution of the matter would seem to be two series of deep- 
level lines radiating from, say, the Bank and Oxford 
Circus, where common terminii for interchange of traffic 
should be constructed. ! 


POLYPHASE ELECTRIC TRACTION.* 
BY PROF. 0. A. CARUS-WILSON. 
PART I.—TuHx POLYPHASE SYSTEM. 


The factors which determine where electricity may be 
substituted for eteam on existing railways with the greatest 
paler are too numerous to permit of adequate dis- 
cussion in a single paper. The author therefore proposes 
to draw attention to some features of the polyphase system 
bearing on this question, particularly those relating to 
punctuality and frequency of train service. With steam 
traction it is necessary to make up trains of considerable 
length in order to meet expenses, hence where the traffic 
is small the train interval is large. This is felt most on 
cross-country lines, where the long intervals between trains 
is generally a cause of much inconvenience, not only on 
account of the poor service it affords between adjacent 


half hour. If the principal cross-country lines, by which 
stations on the different main lines al linked : ther, 


toge 
were equipped electrically, they could be provided with a 
train service many-fold more frequent than at present 
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obtains, and greatly increased travelling facilities could be 
offered to the public. 

The breaking up of the traffic into small unite, rendered 
poesible by the substitution of electricity for steam, besides 
greatly facilitating cross-country travel would have a 
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towns, but also because of the great difficulty of making 
connections at main-line stations. With electric. traction, 
on the other hand, experience has shown that single inde- 
pendent motorcars, carrying, say, 40 passengers, can be run 
economically at frequent intervals, so that a line which 
when worked by steam has, say, a train interval of two 
hours, when worked by electricity might have trains every 
Paper read before the Institution of Mechanical Engineers. 


marked influence on the punctuality of the train service. 
The more continuous and uniform movement of the traffic 
would enable the employés of the line to be more uniformly 
occupied. The infrequent arrival of long trains with large 
numbers of sengers and corresponding quantities of 
lu would give place to more frequent arrivals of rc 
cars, enabling the existing. staff to handle the e 
with greater promptitude and facility. The more frequent 
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service would thus be a more punctnal service, since the. 
strain on the staff in keeping the trains running to time 
would be more evenly distributed over the hours of the: 
day, and the work involved in getting each train off, 
diminished in proportion as the train interval is reduced. 
The advantage of the new system would be most apparent 
when temporary increases in the traffic had to be handled, 
as it is on such occasions that the staff is most severely. 
taxed, and the consequent unpunctuality most noticeable. ' 
The punctuality of a steam railway is affected not only by: 
the difficulty of handling temporary increases in the traffic 
at the stations, but also by the influence of such increase: 
on the actual running speed of the traine, particularly on 
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i 
19 tons, each driven by two 52-h.p. motors, the numbed 
cars depending on the traffic, and varying from tine u 
time during the day. The expense of working the sepany 
motors on each car may be reduced by devices such s 
| Mr. Sprague’s multiple-unit system, by which one mo. 
man controls all the motors in a train by a single controle 
Sach systems, however, involve complications in the tx . 
trolling arrangements, and large first cost in providing cd 
car with a complete motor equipment. In the alterum . 
current polyphase system the motors run at a practiall ` 
uniform speed entirely independent of load or gnà 
Figs. 27 and 28 contrast the action of continuous e 
and polyphase motore under conditions of varying lod - 
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lines where the grades are at all considerable. The same 
difficulties have to be met in an electric railway, and the 
problem of maintaining a uniform speed under varying load 
thus becomes one of great importance. 

The continuous-current motor, as generally used for 
electric railway work, shows a large reduction in speed 
at heavy loads. Thus, in Fig. 28, it is seen that when 
running light with a 16-ton car the speed is 24 miles per 
honr, and when hauling seven 16-ton trailers the speed 
ia 18 miles per hour. Hence it has become the practice 
en electric railways to meet temporary increases in the 
traffic by adding motorears each capable of handling its 
own load. Thus on the South Side Elevated Railway, 
Chicago, the trains aro made up of motorcars weighing 


and grades. Thus a railway equipped with polyph™ 
motors can carry & temporary increase of traffic without 
influencing in any appreciable degree the 

speed, the only exception to this statement being that 
an increase of load affecte the time of starting; 
will be considered later on. Experiments havo been made 
of which records will be given subseqnently, showing ™ 
appreciable variation of speed when the load on a mot 
car was increased from 32 to 68 tous, and 2 per ok 
fall when a 50-ton train rau from a level up 8 

of lin 40. Hence with the polyphase system a tem d 
increase in the traffic can be carried by adding trailers 
the motorcars up to the full power of the motors, with n 


‘complication of controllers or increase in the working "f, 
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and without any appreciable influence on the speed. The 

Burgdorf Thun way in Switzerland is a cross-country 

line worked on this system, and presents so many features 

of interest illustrating the points which have here been 

l that the author proposes to desoribe it in some 
etail. 

The Burgdorf-Thun Railway.—This line links together 
three of the main lines radiating from Berne—namely, 
those to Olten, to Lucerne, and to Interlaken (see Fig. 1). 
The first of these is met at Burgdorf, the second at 
Konolfingen, and the third at Thun. From Bargdorf to 
Hasle the line runs side by side with the main line to 
Olten. At Burgdorf connection is also made with 
Solothurn. The distance from Burgdorf to ee 
is 16 miles, and from Konolfingen to Thun is nine miles, 


5 the whole line 25 miles in length. The line is of 
normal gauge, and carries the o rolling-stock of the. 
other Swiss railways to which it is connected. It is 


worked entirely 5 on the polyphase system, 
the power-house being situated at Spiez at a distance 
of five miles from Thun. A plan of the line is given 
in Fig. 2, and a profile in Fig. 3. The train service 
is shown by the time schedule, which is given in 


shown in Figs. 15, 14, and 15. The main frame is 40ft. 
long and 6ft. 63in. wide. The distance between the centre 
line of the bogies is 31ft. The wheel base is 7ft. 24in. The 
car, when completely equipped, weighs 32 tons empty, and 
has seating capacity for 66 passengers. Each bogie is pro- 
vided with two motors, geared to the driving axles of the 
car. A general view of one of the bogies is given in Fig. 18. 
and details of the method of suspending the motors in 
Figs. 16, 17, 18. There are 83 teeth in the spur wheel, 
and 28 in the pinion, giving a gear ratio of 2:96. The 
diameter of the driving wheel is 40,5in. when new. The 
trailers used are of lighter construction than the motorcars, 
and weigh 12 tons. Each motorcar is fitted with one of 
Meears. Peyer and Favarger’s tachygraphs for recording . 
automatically the speed of the car. 
Molors.—These are of the three-phase type, with 
eight poles, and designed to give 64 b.h.p. each when 
connected to a line having a tension of 750 volts and a 
frequency of 40. The speed of synchronism of. the motor 
is 600 revolutions per minute, making the speed of the car 
35'5ft. per second, or 242 miles per hour, or 39 km. per 
hour. The torque curves for these motors with different 
rotor resistances are given in Fig. 3d, showing the resist- 


Fig 5. From Burgdorf to Thun there are 11 trains | ance per phase that has to be put in the rotor circuit to 
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Flas. 4 AND 5. 


to Konolfingen there are 15 trains daily, and 14 from 
Konolfingen to Thun. Each train generally consists of 
one motorcar and one trailer, 
about 100 passengers. Some of the above-mentioned trains 
are supplementary trains, running at about 10 minutes 
3 these are shown in the time scheduled by dotted 


es. 

The Electrical Connections. — These are represented 
disgrammatically in Fig. 26. The generators in the power- 
house at Spiez generate current at 4,000 volte, which is 
transformed to 16,000 volts in the step-up transformers. 
The current is carried at this tension from the power- 
house along three overhead copper wires of 5mm. 
diameter to the step-down transformers situated at 
intervals of two miles along the line between Thun 
and Burgdorf (Fig. 2). The current is here trans- 
formed down from 16,000 volts to 750 volte, and 
carried from thence to the two hard copper trolley 
wires, 8mm. diameter, and to the rails forming the third 
wire. From the trolley wires two sliding contacts convey 
the current to the stator of the motors, the third con- 
nection being through the wheels of the carriages. The 
rotors of the motors are provided with rheostats and sliding 
contacts for purposes of control. | 

The Passenger Motorcars.—A general view of one of these 
cars is given in Fig. 11. Details of the construction are 


ether capable of seating. 


is regulated by either of the two controllers, that iu the 
forward vestibule being the one generally used. The four 
stators are connected in parallel, while the four rotors are 
each connected to four rheostats placed under the body of 
the car, and electrically independent of one another. e 
rheostats are worked simultaneously by rods and mitre 
ear from the controllers, as shown in Figs. 13, 14, 15. 
e first motion of the controller connects the stators to 
the line and puts the full resistance in the motor circuits, 
The subsequent motions gradually take out the resistances, 
leaving the rotors short circuited. The whole of the eleo- 
trical equipment of this line was designed, constructed, and 
erected by Messrs. Brown, Boveri and Co., of Baden, 
Swit zerland. | 
Automatic Speed Record.—The speed curve of the 3 41 
train from Burgdorf to Konolfingen is shown in Fig. 19, 
which was taken with one of the tachygraphe with which 
the motorcars are fitted. Vertical distances represent 
speeds in kilometres an hour; the distance between the 
horizontal lines is not intended to be cquil. The points 
above and below the record give the timo in minutes. Ob 
leaving Burgdorf a sharp curve and rise of 1 in 100 reduces 
the acceleration, which would otherwise be uniform up to 
full speed, as explained above. Maximum speed is 39 km. 
or 24 2 miles an hour, aud is kept practically constant, the 
slight variations being caused by irregularities in the track 
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and varying curves and grades. On leaving Oberber 
the record shows where the train left the level an 
passed on to the e of 1 in 143, thus making the 
acceleration curve slightly bend over; the same thing is 
shown in other places. This record is particularly interest- 
ing as showing the actual variations in speed when going 
up and down the steepest grade on the line. The first part 
of the distance from Biglen to Gross-Hóchstetten is an u 
grade of 1 in 40; this is followed by a short level strotoh 
and then by a down grade of 1 in 40. The record clearly 
shows the slight reduction in speed, 2 per cent., on climbing 
the up grade, then the return to 39 jen] an hour on the 
level, and the ht increase of ed, 2 per cent., on 
descending the e of 1 in 40. On leaving Gross-Hóch- 
stetten the acceleration curve is markedly increased when 
the train gets on to the grade of 1 in 40. 

The Grades.—These are excessive, and have an important 
influence on the working of the line. The 32-ton motor- 
cars are each equipped, as explained above, with four 
64. h. p. motors. ese are able, when acting together, to 
drive the motorcar itself and one 13. ton trailer up the 
maximum grade of 1 in 40. If the maximum grade on the 
line had not exceeded 1 per cent., four more 12-ton trailers, 
making five in all, might have been added when occasion 
required. Thus, in attempting to reduce the expense of 
construction by admitting steep grades, the usefulness of 
the electrical equipment has been seriously affected. The 
general impression that it makes no difference how steep 
the grades are on an electrically-driven line has in this case 
led to the adoption of such grades as largely to nullify the 
valuable property of polyphase motors related to. The 
practical effect of the grades on the working of the line is 
that when the y oi the train has to be increased 
beyond that afforded by one motorear and one trailer, in 
order to deal with a temporary increase in the traffic, & 
second motorear and trailer have to be added. (Tbe makers 
of the electrical equipment are not responsible for this 


course.) 
( To be continued. ) 


REPORT ON SYSTEMS OF SO-CALLED FREE 
WIRING. 


The following is a supplement to the ordinary monthly 
report presented by Mr. Hamilton Kilgour, borough 
electrical engineer, to the Cheltenham Town Council : 


It is well known that in most towns the chief obstacle to 
the general use of the electric light is not the price charged 
for electric energy, but the preliminary capital outlay in 
wiring and fittings. 

In a town having municipal electric works this condition 
of affairs is doubly undesirable: firstly, because numbers of 
ratepayers are unwillingly debarred from fully participating 
in the benefits of an undertaking expressly intended for the 
advantage of the town generally, and in which they are 
practically shareholders ; and secondly, because the growth 
of tho undertaking is hindered, with the result that the cost 
of production and the sale price of electric energy cannot be 
reduced as much as would be possible if the undertaking had 
the larger clientèle legitimately to be hoped for. 

The foregoing considerations have led several municipalities 
owning electric works to make efforts to assist persons desirous 
of having electric lighting to acquire installations without 
. having to immediately pay for them in full, and, so far as 
I have been able to ascertain, with excellent results. Among 
these municipal authorities are the Hanley, West Ham, 
Worcester, and, I believe, the Bootle Town Councils, all of 
whom have been granted sanctions of the Local Government 
Board to borrow moneys for carrying out their schemes ; and 
the following have also adopted, or are about to adopt, 
schemes for the same purpose—viz., Barrow, Bolton, Croydon, 
Dudley, Gloucester, Hoylake, Ilford, Northampton, Shildon, 
Willesden, and West Bromwich. 

There are four different methods possible by which a 
municipal authority may assist a person to acquire an instal- 
lation without his having to immediately pay for it—viz. : 

The municipal authority may provide, either itself or 
through a wiring contractor, the installation, and may 
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(1) Charge, as declared annual rental of the installatn 
the customer a fixed percentage on the capi 
outlay ; 

(2) Charge—and thereby virtually obtain an annual rr 
for the installation—the customer a slightly increas 
price per unit for electric energy ; 

(3) Recover the capital cost, together with the cost of ts 
time accommodation, from the customer by paymer 
at fixed intervals spread over a term of years; a. 

(4) The municipal authority may contract with t: 
National Free Wiring Company to act as its collec: 
of a virtual annual rental: the company to promi 
the installation at its own cost and risk, and th 
municipal authority to charge the customer 
slightly increased price per unit, and to hand om 
the proceeds of this increment to the price to t: 
company quarterly. 


Scheme No. 4 has several rather obvious disadvantage. 
it introduces, under the most favourable conditions and v 
authority, a competitor to local wiring contractors ; it is a 
to lead to excessive competition, and, as a necessary cont 
quence, to bad work ; it involves the complication, and t* 
inspection by the company's agent, of the accounts of t: 
electric undertaking ; the interests of the company, in respec: 
to the provision of light at a customer's, are not identical, bu 
rather clash, with those of the customer and with those of th 
municipal authority; the virtual annual rentals obtains 
from installations which have involved precisely equal capin 
costs are not necessarily equal, and are often enormoasy 


different, since these rentals depend on the candle-powen¢ | 


the lamps used and on the average numbers of hours th 
lamps are used per annum. 

Schemes Nos. 1 and 2 are open to the objection that th 
municipal authority has a continuous interest in (to sm 
extent) perishable goods placed on not everlasting premis 
belonging to others. In both cases difficulties due to fault 
(from whatever cause), to breakages, and to differences a: to 
what constitutes fair wear and tear, are certain to arise. Of 
the two, No. 1 is unquestionably the better, since No. 2 hu 
superadded all the disadvantages of No. 4, except those due 
to the introduction of & formidable competitor to local wiring 
contractors. Notwithstanding its many disadvantages 
Scheme No. 2 has been adopted by more than one municipi 
authority, and has secured & number of clients. 

Scheme No. 3 has the advantage of leaving the customer 
absolutely free to select his own contractor, and to provide 
exactly what he desires in the way of an installation: 
further, the municipal authority is relieved of all respor- 
sibility in respect to the contractors work, and undertakes 
no risk of loss of capital. The municipal authority unde 
this scheme simply advances, upon approved security aud 
under certain approved conditions, moneys to pay for the 
installations of intending customers; the scale of payment 
will provide for the cost of raising the necessary moneys, 
whether by loan with the sanction of the Local Government 
Board in the ordinary way or by arrangement with a bank: 
it is nearly immaterial whether the matter is treated u 
belonging to capital or revenue account. 

After very careful consideration I am strongly of opinion 
that the committee will do well to adopt Scheme 3, and to 
take the necessary steps to bring it into useful operation. 
I am convinced that a scheme of this sort will add many 
desirable customers to our books, and will result in gre 
benefit both to those whom it is intended to reach and to tbe 
electric undertaking. 

The details of the scheme I suggest for your consideration 
are as follows: 


1, The minimum value of an installation to be dealt 
with under this scheme to be £7. 

2. The rate of interest charged on outstanding balances 
due from the customer to tbe Corporation, to be 
about 5 per cent. per annum. 

3 The customer to be given, in general, the option 
one, two, or three years as the term of repayments 
and in special cases—e.g., of very large contracts 
and of charitable and similar institutions—of 004 
two, three, four, or five years as the term of repay 
ments. 

4. All the payments of each separate customer to be d 
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equal amount; the first to be made immediately 
after a satisfactory test has been taken and before 
electric supply is given, and following pay- 
ments to be made on the next and following 
quarter-days. 

5. The landlord, when possible, to be joined with the 
customer (if a tenant) in the contract, and in default 
of this the customer to find security (if required) to 
the satisfaction of the town clerk. 

6. A short descriptive pamphlet and special application 
form to be issued in connection with this scheme, 
the former to be generally circulated and the latter 
to be given to contractors or to intending customers 
n the manner adopted with the present application 

orm. 


The following table gives the amounts of the initial and 
quarterly payments, and the aggregates of them for the case 
of an installation costing £100, the payments being spread 
over one, two, three, four, and five years respectively : 


Number of years Value of eac Aggregate value 

in term. payment. of paymente 

| £ s. d. £ s. d. 

E E 20 10 0 ote 102 10 0 

Zo ——— snis ree 11-13. :D- oou 105 0 10 

8 22 e oo0NOCD. UR idsnssesiestt 107 12 5 

4ͤö 1 6 Oo S8 — 110 411 

55 „ 4 5 Y 6 . , 11218 2 


It will be observed that the total amounts paid in the five 
cases are almost exactly governed by the following simple 
rule: for a contract value of £100 add as many fortieths as 
there are years in the term of repayments, or, in other words, 
add 24 per cent. to the cost of the installation for each year 
in the term of repayments. 

Exact compliance with the foregoing rule results in your 
getting precisely 5 per cent. in the case of a one-year loan, 
and 4:921 and 4:847 per cent. in the cases of loans of three 
and five years respectively—the minimum interest you get is 
nearly 4$ per cent. and the average about 41£ per cent. 

I therefore recommend your adoption of the rule of adding 
24 per cent. for each year of the term of repayments. 

If you choose to give the customer the option of quarterly, 
half-yearly, or yearly payments, the only result will be that 
you will get a slightly higher rate of interest if he pays half- 
yearly than if quarterly, and again a slightly higher rate if 
he pays yearly ; this is & consequence of his first payment 
being smallest when the number of payments to be made is 
largest. 

In conclusion, I may draw your attention to two instances 
in which a scheme of this kind has proved immediately 

beneficial—viz , Hanley Corporation and the Kensington and 
Brompton Electric Light Company. In the case of the 
former, the number of lamps added in the years before and 
after adoption of the scheme were 5,390 aud 7,066 respec- 
tively, and the increases in the numbers of units sold per 
annum 104,000 and 122,000 respectively. In the case of 
the latter, the lamp increases were 11,100, 13,900, and 
15,000 in three following years, and the sold energy increases 
168,000, 141,000, and 290,000 respectively. 


HAMILTON KILGOUR. 


Vienna.—Effective means of preventing future accidente 
through the breaking of overhead wires in Vienna have 
been decided upon. All telephone and telegraph wires 
which cross the trolley wires of the local tramways are to 
be placed underground, in the form of cables at the point 
where the crossings occur, as soon as possible. But as it 
may be some time before the desired change can be effected, 
temporary protection in the shape of guard wires is to be 
provided. oreover, policemen and firemen are to carry 
pliers with insulated handles, whereby a broken wire 
may be at once severed. Also all section switches in con- 
nection with the trolley lines are to be within arm’s reach 
from the road-level. e measures here enumerated are 
akin to shutting the stable after the horse has fled. It is a 
pity that it has required a few fatalities to suggest these 
elementary precautious, but we are afraid Vienna is by no 
means the only sinner in respect to this lack of foresight, 

e to which are to be found much nearer home if 
ooked for. 


FORTHCOMING EVENTS. 


FRIDAY, DEO. 7. 


Institution of Electrical Engineers. —Ab 4 p.m., students visit 
to the Electrical Standards Laboratory of the Board of Trade, 
8, Richmond.terrace, Whitehall, 


Faradian Club. —At 8 p.m., ab 8, Charing Cross-road. Lecture on 
the Modern Steam Engine," by Mr. J. S. Raworth. 


Institution of Civil Engineers.—At 8 B ars students’ meeting. 
Paper on *' Dock Gates,” by Mr. F. K. Peach. 


SATURDAY, Deo, 8. 


Institution ef Electrical Engineers.—Studente' visit to the 
Manchester-square Station of the Metropolitan Electric Supply 
Company. 

Institution of Junior Engincers.— Visit, at 3 p.m., to the electric 
generating station of the London Electric Tramway Company, 
88, High-road, Chiswick. 


Monpay, Deo. 10. 


Seciety of Arts. —At 8 p. m., Cantor lecture on Electric Oscilla- 
tions and Electric Waves" (lecture IIL), by Prof. J. A. 
Fleming, F. R. S. 


Society of Engineers.—At 7.30 p. m., annual general meeting, at 
the Royal United Service Institution, Whitehall. 


Turspay, Deo. 11. 

Institution of Electrical Engineers (Manchester Section).—Ab 
7.30 p. m., meeting at Owens College. The dieu Man- 
chester and Liverpool Express Railway," by Mr. F'. B. Behr, 
with lantern-slide illustrations. 


Institution of Civil Engineers.—At 8 p.m., ordinary meeting. 
The following papers will be read and discussed: The 
Signalling on the Waterloo and City Railway” and ‘' Note 
on the Signalling of Outlying Siding Connections,” by Mr. 
Alfred Weeks Szlumper, M. I. C. E.; and ‘' Signalling on the 
Liverpool Overhead Railway,” by Mr. Stephen Butler 
Cottrell, M.I.C. E. 


WEDNESDAY, Do. 12. 


of Electrical Engineers (Glasgow Section).—Ab 
8 p.m., ordinary general meeting. Discussion on the paper 
on The Supersession of the Steam by the Electric Locomo- 
tive," by Mr. W. E. Langdon. 


Society of Arta. —At 8 p. m., fourth ordinary meeting, under the 
residency of Mr. R. Brudenell Carter, F. R.C.S. Prof. Frank 


owes, D. Sc., on The Treatment of London Sewage." 
Electro-Marmonic Society. —Smoking concert at St. James’s Hall. 


Institution of Civil Engineers.—At 2.30 p.m., students’ visit to 
the engine works of Mesers. James, Simpson, and Co. 
Grosvenor-road, S. W. 


Society of Engineers.—Annual dinner. 


TuHuESDAY, Deo. 13. 


South-East Coast Institution. —Annual dinner at the Assembly 
Rooms, Westgate- road, Newcastle-upon- Tyne. 


Institution ef Electrical Engineers.—Ordinary meeting at the 
Institution of Civil Engineers. Paper on The Rapid 
Variations in the Current through the Direct-Current Arc," 
illustrated by experiments. 


Fripay, Deo. 14. 


Institution of Mechanical Engineers.—Ab 8 p. m., ordinary 
general mee Sir Wm. H. White, F.R.S., in the chair. 
Discussion on Mr. Herbert A. Humphrey's paper on Power- 
Gas and Large Gas- Engines for Central Stations." 


Institution of Engineers and Shipbuilders. — General meeting 
in Newcastle-upon-Tyne. 


Institution of Junior Engineers.—Abt 8 p.m., meeting, ab West- 
minster Palace Hotel. Paper, The Metallurgy of Tin,” by 
Mr. J. H. Davy James. 


Physical Society of London.—At 5 p. m., meeting, in Ro 

College of Science (by invitation of Prof. Rücker). he 

pers to be read are: ‘‘ Electric Inertia” and ''The Effect 
of Inertia on Electric Currente in a Rotating Sphere," by 
Prof. A. Schuster, F. R. S.; Exhibition and Description of a 
Quartz-Thread Gravity Balance," by Prof. R. Threlfall, F. R. .; 
"On the Theory of Magnetic Disturbances by Earth 
Currente,” by Prof. A. W. Rücker, F. R. S.; Notes on the 
Practical Application of the Theory of Magnetic Disturbances 
by Earth Currents,” by Dr. R. T. Glazebrook, F. R. S.: The 
New Physical Laboratories of the Royal College of Science," 
by Prof. A. W. Rücker, F.R.S.; and '' Exhibition of a Set of 

alf. Seconds Pendulums,” by Mr. W. Watson. Council 
meeting ab 4 p.m. 


Faradian Club.—At 8 p.m., club dinner, at Hotel Florence. 
RATURDAY, Dro. 15. 


Glasgew and West of Sootland Technical College Scientific 
foeiety.— At 7.30 p. m., ore nany meeting. Paper on 
‘ Technical Colleges in Germany,” by Prof. A. MacLay, B.Sc. 

North-East Coast Institution. —At 8 p. m., ordinary meeting at 
Newcastle-upon-Tyne. 
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EL ECTRIC AL ENGI N EER. The paper read before the Institution of Electrical 
Engineers last week on the Supersession of tke 

Steam by the Electric Locomotive,” has opened ur 
a discussion on a most important subject. Tr 
Price Threepence; Post Free, Threepenee Halfpenny | paper itself shows every evidence of careful pre 
paration, but the fact remains that it is Mr. 

Editorial and Publishing Offices : Langdon's opinion, which should be supported b; 


139-140, SALISBURY COURT. FLEET STREET. actual facts. These are availableto a large exten: 
from the experiments which have been made m 
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LONDON, E.C. France, and from the actual working over a number 
— —- — EE - — [of years of short lengths of heavy railways in tke 
CONTENTS. States and of longer lines in Switzerland. In England 
—— MÀ — 793 | Glasgow International Exhi- the figures obtained on the Liverpool Overhead 
Arrangement of the bition, 1901 .. ........ ...... 813 : E : : d 
Distributing Network .. 708 Manchester ees 813 iud and OH ibd Gee e ~ Ej oe 
Electric Oscillations ......... 799 | Light Railways ............0 814 could be used to support Mr. Langdon s cor 
On the Supersession of the New Committees | ............ 814 | clusions. All these undertakings, however, have 
Steam Ei the Electric s € s Answers. Sic not to do with such heavy and varied traffic as 
Locomotive ........ . ...... ew Companies : . . : 
Projected London Railways 804 | Legal Intelligence ........... gig | exists e the section of the Midland Railway 
Polyphase Electric Traction 805 | Companies’ Meetings and Company's system between St. Pancras and 
Report on Systems of So. Reports. sees . 820| Bedford. The figures given by Mr. Langdon 
densus drin eden n = ee for. Electrics} gop for the traffic on this section, and of the 
Electric Railways... 810 Traction Notes... 821 | Present cost of working it by steam low 
Wireless Telegraphy ..... ... 811 | Lighting Notes . . 823 | motives, are most useful. Up to the 
55 5 ids 5 7 Ro ide xd present, also, we have no statements by 4 
nstitution Dinner pecifications Accepted...... : 
Institution of Electrical | Traffic Returns ............. - gag | Supporter of the present steam locomotives 
Hogineern 812 | Companies’ Stock and Share that Mr. Langdon's figures are unduly favour 
The Trans-Pacific Cable. . . 812! List wee . 828 able to electric driving. In brief, the con- 
clusions of the paper are that it will take ten 
TO OORRESPONDERTS. thousand pounds per mile to equip main lines for 


All Rights Reserved. Seoretaries and Managers of Companies | electric power. In this figure the electric loco- 
are invited to furnish Notice of Meetings, Issue of New | motives are not included, it being presumed by the 
Shares, Installations, Contracts, and any information | author that they will be ordered from year to year 
connected with Electrical Engineering which may bs instead of steam locomotives, which have each year 
interesting to our readers. Inventors are informed that | to be supplemented. From the expenditure of ten 
any account of their inwentions submitted to us will | thousand pounds per mile, or half a million for 
recewe our best consideration. the section from St. Pancras to Bedford, Mr 

Al communications intended for the Editor should be addressed | Langdon shows an annual saving of roughly 3 
C. H. W. Braas, 189-140, Salisbury Court, Fleet Street, | quarter of a million. This saving is after adding 
London, E C. Anonymous communications will not be | to the expense 33 per cent. on the additional outlay. 
noticed. About half of this saving is in cost of coal, while 

E the water, oil, and stores required for the locomotives 


Adverti i Js 8 Publisher, 189-1 and the repair items are responsible for the rest. 
* , 199-140 From this it will be seen that if Mr. Langdon 
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not later itii "om ptus aig figures can only be borne home to the directors of 

a series can be arranged on application. our main lines, there should be no financial difficulty 
SITUATIONS WANTED will in connection with the conversion of such lines for 
be charged at three werds for electrical working. Our object at the present time 


One P d and net), with ini x : i i . 
5 oe n is not to examine the items of saving in detail 
i but rather to allude to the important point which 

TO SUBSCRIBERS. is not emphasised by the author. All his 


"THE ÉLBSOTRICAL ENGINEER” can be had by Order, from | calculations are based on the assumption that the 
any Newsagent in Town or Country, and at the various | traffic after conversion will be the same as the trafic 
Railway Stations; or it can, if preferred, be supplied | before. This will certainly not be the case, especially 
direct from the Office on the following terme. on local lines. While at present on these lines it 

dli ipia x iE E montis 12 month does not pay to run more than a few trains esch 

Other Places . Gs. 6d. — 10e. 6d. — Qs. 2 way per day, the frequency of service with electrically 

(Post Free, Payable in Advanoe.) ' | propelled trains can be increased to three or dun 
PERA „ times the present service. It must be remem 

j and e 3 oe por gps that with electrical propulsion the efficiency and 
C. H. W. Biaas, 139-140, Salisbury Court, Fleet cost per ton-mile is practically the same for 4 
Street, London, and be crossed Union Bonk.” single carriage equipped with motors, as for 4 

i — ˙ ü heavy train made up of & large number of 


Now Ready, Vol. XXV., bound in blue oloth, gold lettered, | Carriages behind a locomotive or with motors on? 
price 8s, 6d. number of the carriages. In consequence of this, 
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& frequent service can be provided as cheaply as the 
present infrequent one, and passenger and goods 
traffic on these local lines will be largely augmented. 
It will also react on the main-line trains, so that 
& considerable increased traffic return will result. 
We need hardly add that this increased return will 
be earned with a comparatively insignificant increase 
in the present large capital of the railway company. 
As a result, the public will get an improved service 
and the shareholders of the railways companies a 
larger dividend. 


—————— — 


WIRELESS TELEGRAPHY. 


In his second Cantor lecture at the Society of 
Arts, Prof. Fleming indicated that great improve- 
ments had been introduced by Mr. Marconi in his 
system of wireless telegraphy. It is to be hoped 
that Mr. Marconi will soon feel able to enlighten 
the world as to what is being done and what 
has been achieved. Quite early after the intro- 
. duction of wireless telegraphy it was pointed 
out that, while of great value under particular 
conditions, as a general commercial system 
it was inapplicable, because each receiver 
within range of any one transmitter would be 
affected; hence no message sent could be looked 
upon as secret. Mr. Marconi has gone a long step 
beyond this, and we are told that he can now send 
from one point messages that can only be read by 
one receiver. We may, without being far wrong, 
say the instruments are tuned io be in unison. 
The weak point still is that both transmitter 
and receiver can be tuned over a considerable 
range, and while the transmitter is tuned at 
A to send a message to B, and under ordinary 
circumstances to B only, the instruments at C, D, 
E, F, etc., within range, if in the hands of evil- 
disposed persons, can be tuned similarly to B and 
E, and all can thus receive from A. Hence there 
is no absolute certainty of secrecy. If Mr. Marconi 
has or can improve the apparatus so as to obtain 
secrecy, not only when secrecy is unimportant, but also 
when it may be fatal, then he has done something at 
which the scientific world will wonder. Let us put 
the matter in another way, if possible, to make 
it clearer. Assume the analogy to sound to be 
perfect, and then within certain limits the instru- 
ment A can be tuned to produce a required note. 
B is also so tuned to be in synchronism, and so 
A and B correspond, while C, not tuned to A’s note, 
does not receive the message. But A can be tuned 
to C’s note, and C to B’s, so that interchangeability 
of receiving and sending is perfectly feasible. The 
solution required is one which makes it impossible 
for any person to so adjust C as to enable it to take 
B’s message. 


CORRESPONDENCE. 


* One man’s word is no man's word, 
Justice needs that both be heard.” 


FATAL ELECTRIC SHOCKS. 


SrR,— With reference to the several recent casualties in 
central stations from accidental contact with exposed parte 
of switchboarde or other high-tension apparatus, I beg to 


say that by lapping such parta with a special cured rubber 
strip or e i saak as I e supplying, they would be 
rendered quite harmless. I may say, further, that when 
such material is properly applied, and by slightly warming 
after each lap or layer, an actual rubber tube results, 
giving an insulation resistance well ap to that of 
the usual classes of covered conductors in the market. 
For ’bus bars, etc, where. such lapping cannot be 
applled without dismantling the switch , my armalac 
varnish or paint will also serve well. The makers claim 
that it gives a resistance equal to the puncture strain 
of 1,500 volte for each iin. in the thickness of the 
films in which it is applied, hence ite great success amongst 
machine builders here and elsewhere. Whilst, however, 
calling attention to these most successful materials, I quite 
agree with the correspondent who wrote about these acci- 
dents and suggested that, when possible, gear more modern 
and carefully designed should be brought into use as the 
most certain preventive. Still, where such drastic altera- 
tions cannot be carried out, the before-mentioned means of 
insulation may appeal to the engineers of such stations as 
the next best method of guarding their staff from similar 
mishaps.— Yours, etc., JNO. J. DOWN. 
Harpenden, Herts. 


[Mr. Down has shown us the preventives referred to 
above, and as such they are to be recommended. The 
faulty design, which is the cause of many fatal accidente, 
can only be pig d rectified in this way. A more drastic 
course should be adopted to prevent the recurrence of such 
accidents, and any verdicts reporting that ert 
negligence had been displayed would do good.— ED. E. Z.] 


NALDER BROS. AND CO. 


Sm, Notice has recently been published of a report of 
the liquidator of Nalder Bros, and Co., Limited, who are 
winding up voluntarily. As some misapprehension may 
possibly arise owing to the somewhat similar name, we 
wish to point out that this in no way affects our business, 
which was purchased some four years ago from Nalder 
Bros. and Co.; Nalder Bros. and Co., Limited, being of later 
formation. We shall be greatly obliged if you will kindly 
publish thie.—Yours, etc , 
NALDER BROS AND THOMPSON, LIMITED, 
London E. C., Doc. 5, 1900 


THE INSTITUTION DINNER. 


The annual dinner of the Institution of Electrical Eugi- 
neers was held on Monday last at the Hotel Cecil. The 
chair was occupied by Prof. John Perry, the president. 
For the first time in the history of these dinners the 
company was honoured by the presence of a lady— Mrs. 
Hertha Ayrton. As Mrs. Ayrton is a full member of the 
Institution, she was, of course, entitled to an invitation, 
and her namo was duly mentioned in the opening remarks 
of every speaker. he company numbered about 350, 
and amongst those present were: Lord Morris, Lord 
Kelvin, Lord Alverstone, Sir W. MacCormac, Sir A. A. 
Weldon, Mr. C. E. Spagnoletti, Prof. W. G. Adams, Sir 
William Corry, Sir E. Carbutt, General Sir R. Harrison, 
Lieutenant-Colonel R. E. Crompton, Major-General Sir 
John Donnelly, Sir Courtenay ag cn Sir J. Kitaon, M P., 
Sir F. Mowatt, Mr. A. Siemens, Mr. J. Denison Pender, 
Mr. A. G. Sandeman, Sir A. Geikie, Sir Philip us, 
Sir Henry Roscoe, Sir W. de W. Abney, Prof. W. E. 
Ayrton, Sir J. Wolfe-Barry, Sir Andrew Noble, Sir George 
Kekewich, Sir J. N. Lockyer, Mr. James Swinburne, Sir 
W. Roberte-Austen, the Hon. Sir D. Tennant, Sir J. 
Crichton-Browne, Sir H. Trueman Wood, Admiral $. 
Holland, Mr. S. Z. de Ferranti, Major-General W. Salmond, 
Sir H. Mance, Mr. R. Kaye Gray, Major-General Festing, 
Commander G. C Robinson, Mr. S. W. Higginbottom, 
M.P. Dr. T. E. Thorpe, Mr. J. W. Swan, Dr. Ludwig 
Mond, Prof. J. M. Thomson, Councillor J. T. Skinner, 
Bailie A. D. Mackenzie, Mr. A. B. Kempe, Prof. A. W. 
Rücker, Mr. C. Hawksley, the Rev. C. Stower, and Mr! 
McMillan. After the dinner and the usual loyal toaste, 
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Mr. S. Z. DE FERRANTI proposed the Army, Navy, 
and Auxiliary Forces, including the Corps of Electrical 
Engineers (Royal Engineers) Volunteers.” There were 
four names on the list to respond to this toast, but the 
first-named (Admiral Sir W. J. L. Wharton) was not 
present. 

General Sir RICHARD HARRISON, in reply, referred to 
the fact. that two years ago ho was present at the dinner 
when the Electrical Engineering Corps was just inaugu- 
rated, and when they were given a résumé of the duties 
of the corps by their commanding officer, Lieat.-Colonel 
Crompton. Electricity was used in the army for two 
general purposes at present, the first being the carrying 
of messages and the second that of giving light. He con- 
sidered that the military telegraph an! tolephone system 
was in a fairly-well organised state, but they had much 
yet to learn as to the use of electric light in the field. 
The corps of the Electrical Volanteer Engineers had done 
good work in this last department, and he considered that 
their South African detachment had distinguished itself as 
much as any other force at the front. The good work 
being done by the corps at home, however, must not be 
forgotten. He had recently had to inspect a number of 
coast defences, and was struck by the aid which the corps 
was giving towards rendering the defence of the British 
Islands against invasion more certain. 

Lieut. Colonel CROMPTON, replying for the Electrical 
Engineers (Royal Engineers) Volunteers said he was 
proud to be the responsible head of such acorps. The 
men in Africa had worked well and Lord Roberta had 
expressed to him his appreciation of the services rendered. 
When the corps was formed it was deemed somewhat 
an experiment to get higaly trained and educated men 
to act in the ranks as soldiers, but the experience in 
Africa had assured him that the experiment was a 
most successful one. Not only had they done extensive 
work as individuals in the telegraph and telephone system 
connected with the ium but collectively they had done 
good work with electric light as a means of defence. The 
engineering education of the men had been very largely 
used in other departments, and a number cf mechanical 
engieeering repairs had been made by them. In fact, 
there were now eight or ten men still to be kept in South 
Africa because their services could not be spared. He was 
pleased to say that the detachment had a larger percentage 
of men coming home safely than any other contingent. 
Only four out of a total of eight officers and 58 men had 
lost their lives. It was not to be inferred from this that 
they had not held dangerous positions, as the work con- 
nected with the military telegraph was almost the most 
dangerous in the present war. 

Lord ALVERSTONE proposed the next toast, which was 
“ Science and Engineering," and referred to the marvellous 
discoveries in science and improvements in engineering 
which had been made in the nineteenth century. While 
these exceeded by a vast amount the inventions and 
progress of any other century in the past, he would be a 
bold man who would say that the progress of the twentieth 
century would not surpass them. 

Lord KELVIN responded to the first half of the toast, 
and in the course of his remarks pointed to the exceedingly 
rapid growth of our knowledge of electrical subjecta. 
Quoting from Dr. Perry's presidential address, he agreed 
that there was no record in historic times of any use made 
of electricity before the present century. 

Sir JoHN WoLrE BARRY aleo replied. Engineers, he 
said, had been classed by a previous speaker as artists. 
Unfortunately there was not much satia merit in certain 
of our large bridges, and he thought that the chimneys 
erected in connection with electric lighting stations also 
lacked, too frequently, any artistic merit. The engineer, 
however, must remember that there was no need to make 
his work ugly in order to make it successful. After 
referring to the interconnection between science and engi- 
neering, Sir John Wolfe Barry expressed his belief that 
the future of civil engineering would be most closely 
connected with electrical engineering. | 

Sir JAMES Kirson, in proposing “The Institution of 
Electrical Engineers," refe to the efforts Parliament 
had made in the last session to remove legislative obatruo- 


tion to electrical progress. He hoped that through the 
expansion of electrical power distribution, engines as small 
as 10 h.p. and 15 h.p. would soon be things of the past. 

Sir COURTENAY Boye also joined in proposing the 
toast, and referred to the great possibilities of electric 
traction. 

The PRESIDENT, in reply, sketched the history, as far 
as the age was concerned, of telegraphs and telephone, 
electric lighting, and wireless telegraphy. ‘The lives of 
these departments of electrical engineering were about 
50 yeare, 25 years, 10 years, and one year 5 
fact, the electrical profession was still a baby, though a 
giant baby. They were its nurses, and they were just as 
gnorant of what their baby was going to be as nurses 
usually were. They only knew that what they did now 
would very greatly affect all the future life of the giant 
The work of the Institution was growing in quantity and 
in quality, and the number of their members and the quality 
of their members were also growing. 

The last toast of the evening was “Our Guests, pro- 

sed by Mr. JAMES SWINBURNE, and replied to by Lord 

ORRIS, Prof. RUCKER, and Mr. Bailie MACKENZIE Lord 
Morris, in the course of his remarks, called the attention 
of the engineers present to the large water power 
which was available in his native country (Ireland), and 
which he hoped would do much to remake the proeperity 
of that country, which suffered from the want of coalfielda. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


The following were the candidates balloted for at the 
ordinary general meeting on Nov. 29: 


Members. — Herbert Broadbent, Perth, Western Australia ; Jobn 
Somerville Highfield, Wrindle House, St. Helens, N.B. 

Associate Members. — James Anderson, 7, The Parade, W alton- 
on-Naze, Essex; Arthur Woodroffe Manton, Tudor Lodge, Sylvan- 
road, Wanstead, E-sex; Marcus Nash, Borough ectricity 
Works, Tunbridge Wells. 

Foreign Member.—Otto Peder Kragh, Frederiksberggade, 25, 
Copenhagen, Denmark. 

Associates. — Harry Watkins Kimber, Llan warne, Kingston. 
crescent, Portsmouth ; Thomas Mills, 48, Claverton-street, Pimlico, 
S. W.; Arthur Henry Pook, Avondale, Simla, Punjab, India; 
David Shanks, Newton-chambers, Cannon-street, Birmingham. 

Students — William Beale Cole, Womersley House, Dickinson- 
road, Crouch hill, N.; John Marshall, 20, or · gardena, Hollo- 
way, N.; Ernest Ferdinand Motte, Crystal Palace Engineering 
School, Sydenham, S. W. 


THE TRANS-PACIFIC CABLE. 


The Colonial Office announces this week that the Pacific 
Cable Committee have accepted the tender of the Tele- 
graph Construction and Maintenance Company for the 
manufacture and laying of the much discussed Pacific 
cable. The order is given to this company in the names 
of her Majesty’s Government and the Governments of 
Canada, New South Wales, Victoria, Queensland, and New 
Zealand. The amount of the tender sent in by the 
eucccasful company is £1,795,000, and the company has 
undertaken to have the work completed by the end of 
1902. In view of the great length to be laid, this is 
a reasonable time, but we should not be surprised 
to hear that the cable will actually be ready for 
use considerably before it is due. The route 
taken by this new all-British cable from Canada 
to Queensland and New Zealand will be si 
Fanning Island, Fiji, and Norfolk Island. The length 
from Vancouver to Fanning Island is approximately 
3,500 miles, and this section when laid will thus be the 
longest inthe world. The firat section to be laid will be 
that from the Fiji Islands to Australia. The section from 
Fanning Island to Norfolk Island will be about 1,700 miles, 
from Norfolk Island to Brisbane 800 miles, and from Norfolk 
Island to the coast of New Zealand 500 miles. The total 
length of the cable is to be over 7,000 miles. The 
value of an aili-British connection between Austr 
lasian Colonies through Canada to Great Britain 
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cannot be over-estimated in times of peace, and 
should we unfortunately be engaged in war with 
any of the Continental powers, the cable may be con- 
midered as an absolute necessity. It will be remembered 
that the present route by which cable messages have to be 
dispatched involves the calling at a number of ports which 
are not on English territory. Another important con- 
sideration is that the cable will be laid in exceedingly deep 
water, and hence it will be more secure from interruption. 
It is to be expected that the exact route will be known 
only to the Pacific Cable Committee, which, again, will 
seriously increase the labour of the would-be cable-cutter 
in time of war. 


GLASGOW INTERNATIONAL EXHIBITION, 1901. 


As the main buildings of next year’s international exhibition are 
almost complete, the members of the Machinery and Electric 
Lighting Committee are finding plenty of work to do, and s 
glance ab their sbare in the organisation of Glasgow s second great 
show may interest professional readers. The contracts for the 
fitting up of the wiring and fittings in connection with the 
electric lighting of the three principal sections have been 
placed, tbe succeesful bidders being Claud Hamilton, Limited, 
£694. 9s. 6d., for the Industrial Section; and Messrs. Loudon 
Bros, £327. 11s., for the Machinery Hall, and £214. 17s. for the 
Grand Avenue. A tender by Mesers. Stewart and Menzies for the 
supply of steel steam-pipes for £530 has also been accepted. The 
engineer (Mr. Thomas Young) is now engaged with the scheduling 
of fittings, etc., required for the lighting of the refreshment rooms, 
and he has submitted the following additional list of firms who 
are willing to supply machinery, appliances, ec., on loan: 
Messrs. Bothman Patent Filtering Syndicate, filters ; Mesers. G. 
MacLellan and Co., high-pressure packing and steam-pipe jointe ; 
Messrs. Railton and pbell, feed-wster filter and ash hoist ; 
and British Schückert Company, Limited, 470-h.p. electrio pump 
electric motors, and a searchlight. Mr. Young has been authorised 
to accept such of the above as he can use. 


MANCHESTER. 


Under the circumstances now ruling at Manchester in 
regard to electrical matters, we think the following report 
of part of the proceedings at the last meeting of the Town 
Council is interesting.— Ep. E. E. 


Dr. Bishop propose the adoption of the proceedings of the 
Electricity Committee, and also that the joint sub-committee, 


consisting of representatives of the Electricity Committee and the 
Tramways Committee, be authorised to make final arrangements 
under the corporate seal with the engineer who may be selected by 
them to advise the Electricity Committee and the Tramways Com- 
mittee as to the supply of electrical energy, and to carry out 
existing contracts and works in progress and in contemplation. 
He said, with regard to the position of the electricity works, ib was 
not very likely those works would be carried on without nec 
tion during the coming winter, and the Bloom street works would 
not be in a position to supply current for the tramways till next 
autumn. A special sub committee of the Electricity Committee had 
been appointed to confer with a special sub-committee of the Tram- 
ways Committee, and they were empowered to take certain stepe if 
necessary. The two sub-committees met, and resolved that the 
best way of meeting the situation was to call in the aid of an 
experb who would have the confidence of both committee, and 
who would undertake the completion of the generating works ab 


the earliest ible moment. That position was practically forced 
upon them, use the committee had received several resigna- 
tions during the past few weeks of officials. First, there was the 


resignation of Mr. Wordingham himself, the chief of the depart- 
ment. Perhaps it would not be absolutely correct to use the word 
resignation, bub Mr. Wordingham had sent a letter to the com- 
mittee stating that he did not desire his agreement with the Cor- 

ration to be renewed, which was practically the same thing. That 
etter was accepted by the committee. Then a short time ago they 
received the resignation of the second engineer, who had been 
appointed as chief engineer at Bolton. Since then the resignation had 
been received of 5 of street mains, which would take 
effect on Dec. 31. together the circumstances were so uliar 
and so urgent that the special sub- committee felt that the only 
proper way oud of the difficulty was to appoint an expert. The 
special sub committee had interviewed a number of gentlemen 
whore names were placed before them, but he was sorry to say ho 
was not in a position that day to say that one had been appointed 
or asked to take up the duties, They thought, however, they 
would be able to ea selection in a week or two, or earlier if 
possible. If such a resolution as that he had proposed were nob 
passed, the committee would be thrown & month behind. 

Mr. Bowes asked when the recommendation contained in the 
resolution was made by the sub- committee? 


Dr. Bishop said he had only seen ib himself a short time ago, 
when ib was placed in his bands. Io was a resolution which he 
thought under the circumstances was justified. He thought ib 
d be a great mistake to postpone the decision for another 
month. 

Mr. Phythian seconded the resolution. 

Mr. Alderman Richards said this resolution should have 
emanated from the committee. Ib would have been very easy for 
Dr. Bishop to have called the committee together to sanction it, 
but not a single member of the committee knew anything about 
it. A resolution should not be forced upon the Counoil in this way. 

Dr. Bishop pointed ont that ab the meeting of the committee 
on Nov. 14 it was resolved that. a special sub-committee be 
appointed to consider the desirablenees of calling in an expert to 
advise the Electricity and Tramways Committees upon the present 
schemes for the supply of electrical energy, and that they be 
empowered to acb. 

Mr. Alderman Richards said the joint conference of the two 
committees was one thing, and he had no objection to that, but he 
had an objection to a motion being thrust upon them which had 
nob been by the committee. He did not wish the Council 
to take a leap in the dark. 

Mr Alderman Gibson said he did not quite understand why 
there should be so much hurry. There seemed to be some feeling 
that they were on the brink of an abyss. Where was Mr. 
Wordingham? He was not going till March. Had something 
happened to prevent Mr. Wordingham carrying out the work as 
he had carried it out before?  Cculd anyone say a word derogatory 
to Mr. Wordingham’s honesty, uprightness, or fitness? 

Mr. Lambert said he should like the letter written by Mr. 
Wording ham to be read, because he wanted to base some remarks 
upon it. 

Dr. Dreyfus thought there was no necessity to read the letter. 

The Town Clerk read the letter, which was as follows: '' As 
you are doubtless aware, in March, 1897, I entered into an 
„ with the Corporation to remain as their electrical 
adviser for a minimum period of four years from that time, 
This period expires on March 31 next, and if I desire my engsge: 
ment to then cease, I have, under my agreement, to give you 
notice to this effect on Dec. 31, 1900. I am not disposed. to 
continue in the service of the Corporation, and I advise you of 
this now instead of waiting till December, in order to give you 
more time in which to make your arrangements. I have mana 
your undertaking for a period of seven years, and ib ie only 
necessary to réfer to the published accounts of the department to 
see that the commercial results have been conspicuously successful, 
while the undertaking has attained such magnitude as to eclipse 
that of all others in the country. There are, however, at the 
present time a number of insinuations being made both in the 

ublic Press and elsewhere to the effect that there is something 
aulty in the management of the department, bub whether these 
allegations are against me personally or against the committee 
iteelf I am unable to ascertain. Having in view the seivices that 
I have rendered to the Corporation, I think I have a right, 
especially having regard to the fact that I do nob intend to con- 
tinue my engagement with them, to ask that if the committee 
have any allegations of any kind to make againsb me they should 
defini 7 state what those allegations are, and give me an oppor- 
tunity of replying to them. I am nob conscious of anything what. 
ever amise, and if anything definitely ia alleged I am confident 
that I can disprove it, bub a vague insinuation no one can meet. 

Mr. Lambert said he thought many members of the Council 
would be indebted to him for asking that the letter should be 
read, because ib put on record very plainly the reason for ib. Mr. 
Wordingham had served the city faithfully for seven years, and 
he now declined to remain in the service of the Corporation after 
March 31 while certain insinuations were hanging over his head 
which had not been brought to any direct charge which he could 
answer or remove. No one having any regard for his position and 
reputation could remain in the rervice of the Corporation without 
ite being sta'ed clearly that there was no reflection upon him and 
no insinuations made which were not withdrawn. He understood 
Mr. Wordingham had had no reply to his letter except a formal 
acknowledgment of it, and no statement had been made to him 
as to whether these insinuations were persevered in or with- 
drawn, and no letter had been written to say whether any 
personal charge was intended to be made against him reflecting 
upon his capacity, his ability, his integrity, or his honour. That 
being so, ib surely could not be a matter of surprise that Mr, 
Wordingham should say he did not intend to continue in the service 
of the Corporation unless these iosinuations and charges were 
withdrawn. (A voice: He did nob say so.) The letter spoke for 
itself. Proceeding, Mr. Lambert expressed surpriee that two 
reports prepared by Mr. Wordingham had not been communicated 
to the members of the Council, although their substance had 
appeared in the Prees. 

Dr. Bishop said tbe reports in question had nob yeb been con- 
sidered by the General Committee because there had been no 
meeting since they were presented. 

Mr. Lambert said the information contained in those reports 
should be in the possession of every member of the Council before 
they voted upon the proceedings of the committee. Those reports 
would convince every member of the Council that Mr. Word. 
ingham, who bad designed the scheme and carried it out for seven 
years, was quite as capable of carrying it out to its conclusion as 
any expert from either Glasgow or America or anywhere else. 
He believed Mr. Wordingham would be perfectly willing, and 
would, indeed, be anxious, for the sake of his own reputation, to 
carry out and complete the work so long as he was treated in a 
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proper manner and no insinuations made againet him of improper 
conduct. He moved as an amendment that the resolution appoint. 
ing the sub-committee be altered, and that instead of the words 
that they be empowered to act” the words and to report 
thereon ” be substituted. 

Mr. Alderman Richards seconded the amendment. 

Mr. Wilson said with regard to Mr. Lambert’s statement that 
Mr. Wordingham would be willing to continue his services if he 
were approached in a proper manner, no suggestion of that kind 
had been made either in the Tramways or the Electricity Com. 
mittee. He thought matters had gone a little voo far for that. 
He urged that any further delay would be a matter of considerable 
expense to the ratepayers in view of the arrangements made with 
the Tramways Committee. 

Mr. Boyle said the insinuations referred to in the letter existed, 
he believed, only in Mr. Wordingham’s own imagination. No 
one, 80 far as he knew, either in the Electricity or the Tramways 
Committee, had ever framed any charge. The only charge was 


in so far as the report of the s l committee that had been 


po 
lainly and tersely stated 
ordingham was willing 


precedent by giving to a committee. much lees a sub-committee, 
authority to appoint an important officer of the Corporation. 

Mr. Plummer sugges that the consideration of the matter 
should be adjourned for a fortnight. 

After some further discussion it was resolved that the con- 
sideration of the question be deferred for a fortnight, that the 
information asked for by Mr. Lambert be furnished to members 
of the Council in the meantime, and that the Electricity Com- 
mittee then bring forward a recommendation as to appointing an 
expert. — Manchester Guardian, 


LIGHT RAILWAYS. 


Notices of intended application under the Light Railways 
Acta, 1896, have ap in the London Gazette as follows: 
West Cumberland light railway (syndicate), Hayling Island 
light railway (syndicate), Bolton, Turton, and Darwen light 

way cashire Light Railway Company), Canterbury, 
Whitstable, and Herne Bay (O. W. Bowen), Crewe light 
railway (Corporation), Essington and Ashmore light railway 
amendment and extension (company). 
At the last meeting of the Birkenhead Town Counoil a letter 
was read from the promoters of a light railway scheme b 
which it is intended to unite the borough of Birkenhead wi 
the districts of Upton, Greasby, Frankby, Caldy, West Kirby, 
Hoylake, Meols, Leasowe, and Wallasey, and to run a service 
of electric cars. The communication was referred to the 
Tramways Committee. 

At the Battle Annual Fat-Stock Show at Hastings it was 
stated that a light railway from Robertsbridge to Pevensey 
would soon start. 

The Llanfyllin Town Council have appointed a committee to 
consider whether the Council should offer any opposition to the 
Tanat Valley Light Railway. 

The joint order of the Middlesex Council and the North 
Metropolitan Company is being drawn up by the Light Railway 
Commissioners. This is the first order of the kind. 
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NEW COMMITTEES. 


The following additional committees have been appointed: 


BourRNEMOUTH. — Lighting: Councillor Gunning. chairman. 
Tramways and Parliamentary : Councillor Lawson, chairman. 

CROYDON. — Tramways: Alderman Sir F. T. Edridge, chairman ; 
Alderman Allen, vice chairman, 

East GRINSTEAD. -- Special 
chairman. 

EooLEs — Publis Lighting and Electrical Supply: Alderman 
Kendall, chairman ; Councilor Oldfield, vice chairman, 

HAMPSTEAD. — Electric Lighting: Messrs. C. F. Pritchard 
aded T. G. Randall. G. Buckle C. W. Cunning.on 

. Thwaites, S. Jones, J. E RousGeld, J. D. Cleaver, W. R. Rea, 
C. H. Gadeby, and J. Aitchison. 

Luton.— Electric Light and Power : 
chairman. 

NEWCASTLE — Lighting : Alderman Barker Ellis, chairman ; Mr. 
Fred Elliott, vice chairman. 

WooLwioH —Electricity Supply: The Mayor ex- icio); Alder 
men G. Kelham and J. Harper; Councillors J. J Clark (chairman), 
H. S. Syer (vice chairman), H. J. Batter, J. Illidge, W. Kemo, 
A Lawson, P. Pringle, J. A. Turnbull, W. Turner, and J. O. 


Electric Light: Mr. Milburn, 


Councillor Wilkinson, 
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QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suis- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
fwe shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 

uestion has appeared. We would call the attention of 

ose sending in answers to the fact that the neatness of 
any sketches (which must be ink) sent in is considered 
when marking the relative values of these answers. AI 
formule must be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter should be written on one side only 
of the paper. Questions may be sent at any time. 


(QUESTIONS, 
$31. Give method employed in calculating resistances for moter 


starters, so as to get a certain number of am per 
contact. In liquid starters what is the current 
allowed per square inch of surface of iron plate electrode ! 


Also give way of calculating resistanoe of liquid, say 5 per 
cent. soda solution.— A. R. 

532. In transmitting power to a distance, how does the load 

factor of the supply influence the commercial result 1—P. T. 
ANSWEBS. 

Question No. 525.—While in charge of the controlling board in 
a high-tension alternating-current station, the shift engi- 
neer switched in a machine without synchronising it with 
another machine on the'bus bars. The former machine 
was high-speed —150 amperes at 2,000 volts; the latter 
being a low-speed—50 amperes at 2,000 volts. After the 
two machines were conneoted there was.a drop of five volts 
on the low-tension voltmeter, and although I took all the 


resistance out of the shunts ‘the voltage slowly dropped, 
until the light entirely faded out. Then the fuses of the 
Kindly 


low-s machine beoame white hot and blew. 
explain the reason for the above. 

Best Answer to No. 325 (awarded 10s.).—It sometimes 
happens that in occurrences similar to the one in question, 
some simple neglect on the part of one of the subordinates, 
which does not at the time come under the notice of the 
engineer, is responsible for producing an effect which 
might otherwise be difficult to explain. When synchronie- 
ing in a lighting station, the machine is generally brought 
to the proper speed by means either of an arrangement 
for altering the tension on the governor springs (as in the 
Willans engine), or else by the use of a by-pass on the 
steam-pipe. ither arrangement permits the engine to 
take just sufficient steam for running light with a no-load 
field on, and if the machine is properly switched in, it 
will pick up absolutely no load until more steam is given 
to the engine—we assume that some such arrangement 
exists in the plant under question. 

Now, we are told that the 150-kw. machine was 
paralleled, without Vieni; with a machine one 
third of its size, and that the low-tension voltage drop 
was only five at the commencement; so that one cannot 
help thinking that the shift engineer made a remarkably 
good chance shot, and that the machine must have been 
running at very nearly synchronous speed at the time. 
However, a certain synchronising current flowed which 
had the effect of dropping the volts, and the switchman 
increased his exciter voltage in order to bring the ’bue-bar 
voltage to the normal. The fields of both alternators would 
in all probability be taken from the same exciter bus 
bars and consequently both fields would be strengthened. 
Now, if the engineman, seeing that the big machine 
bad been badly pbased, hesitated before giving the engine 
more steam (and this is not, I think, an unnatural eupposi- 
tion), the effect of the increased field upon the big machine 
would be to cause it to try to sluw up (owing to increased 
eddy currents), because sufficient steam only was supplied 
to keep it running at the proper speed with the no-load 
field. It could not slow up, however, because it was in 
parallel, and in consequence, as the field was more and 
more increased, it would make larger and larger demand: 
upon the 50-kw. machine for synchronising current. This 
would overload the small machine, causing ite voltage 
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rapidly to fall, the limiting factor of the amount of current 
given out being the carrying power of the fuses. When 
this limit was reached, the fuses blew, as stated in the 
question. The 50 kw. machine was doing the load by itself 
before the incident, so that if the 150-kw. machine had. 
been given steam after paralleling it would in all probability | 
have been able to have blown the fuses of the email machine, 
besides supplying the external load, and that certainly 
without permitting such a drop in voltage as would cause; 
the lights to die right out. m ' 

OM course, the assumptions made may not be correct, 
but I do not think they are unwarranted, for I personally 
witmessed a machine which had been rather badly 
synehronised quickly assume a direct motor current in: 
excess of the full output of the machine, and was at a loss 
to Know the reason for the strange behaviour until it was 
found that the driver, seeing the machine go in badly, had: 
simply shut the steam off the engine.—W. G. M. 


Answer to No. 325 (awarded 5s.).—Alternators are said 
to be synchronised when running at the same t rol 
and having their E.M.F.'s in the same phase. If the 
terminals of two such machines be connected by their: 
being switched on to a common 'bus bar or otherwise, any 
one of three conditions may exist— viz. (a) the periodicities 
may be identical and phase lag Odeg. or less than 90deg. ; 
8 equal periodicities, but phase lag greater than 90deg. ; 

c) the periodicities may be different, and the phase : 
have any value from Odeg. to 180deg. | - 

(a) In this case, as also in case (b), it may at once be 
noted that since the armatures are running at the due 
speeds a comparatively small accelerating or retarding 
force will suffice to alter the phase lag. Let the phase lag 


“ Dynamos, Alternators, sel Hence, if the engine ag 
slightly the load is at once reduced and speed maintain 
Pashing on is prevented by the ‘augmented load, and 
altogether the conditions are stable. It is to be noted that 
in Fig. 1 O E, is the E.M.F. of the leading machine, which 
at a first glance appears to lag owing to the fact that the 
E.M.F. O E, is opposed to ita own voltage. E 
(b) In this case the E. M. F. s at the terminals and in the 
armatures are, on the whole, in the same direction, and the 
machines are virtually running in series. The diagram 
corresponding to these conditions is given in Fig 2. Here 
the current in machine of E.M.F. O E, is in opposition to 
the induced E.M.F., being proportional to the ptojection, 
O G. Hence the watts absorbed are proportional. to 
OE, x OG, and the machine runs as a motor. Any 
increase of lead increases the watts absorbed, lightening 
the load on the engine. The lead consequently increases 
to 180deg., the whole current circulates through the two 
armatures, and the fuses of the smaller machine are blown. 
(c) In this case the current is driven through the 
armatures ge Sa i .E.M.F. waves of unequal 
frequency. resultant E. M. F. in machine giving the 
waves lettered m in Fig. 3,-is, therefore, the dotted curve 


E TEN 


thus varies in magnitude between zero and the sum of the 
| two E.M.F.'s, with a frequency equal to the difference of 
| their frequencies, displaying the phenomenon of beats.“ 
| In practice, of course, the Je of the smaller machine go 
at or before the first maximum is reached. In the case 
| alluded to in the question it would appear that both 
machines were about in the same phase when connected, 
and that the vol of the less machine was under the 
terminal voltage ; the latter at once falls to about the mean 
of the machine voltages, so causing the secondary volts to 
fall. As the phase difference increases, owing to the 
frequency difference, the state of things explained in 
case (b) is reached. The small machine diverts more and 
more current from the external circuit until finally its 
fuses go.— ZERO. 


Answer to No. 525 (awarded 58.).—The two alternators 
were switched in badly out of phase.. Their maximum 
E. M. F. 's would occur at different periods of the cycle. 
Assuming that they had both correct excitation and speed 
(the moat favourable condition in a case of this kind), the 
terminal voltage of each machine would be alternately 
above and below that of the other. The bus bars formed 
a circuit of low resistance between the terminals of the 
alternators, so that heavy currents would oscillate between 
the machines, flowing from the machine at higher pressure 
to that at lower pressure at any instant. Since such large 
currents were developed in excess of the ordinary output, 
the machines were not able to meet the demand at full 
voltage with thelr proper speed and excitation, this drop 
in volts being due to (o) excessive hysteresis and eddy- 
current loss; (b) an inductive action on the field by the 
| armature coils, choking back the lines of force, both causes 
being due to the enormous currents flowing. | 

The two machines were alternately motoring each other, 
for the interaction between the inflowing currents and the 
field produces a strong forward pull. For this reason the 
two machines did not shut down even with such heavy 
currents. The faet that they did not “ pull into phase” 
shows how badly out of phase they were put in. The 
effect of the motoring current in ing the rotor of the 
motored machine forward, combined with that of the 
generating current of retarding the generator’s rotor, bas 
often the effect of pulling these rotors into such a position 
that the maximum E. M. F. s of the machines coincide. A 
heavy rotor is, of course, not so easy to affect in this way. 
In the given case the machines were so much out of phase 
that they lost their excitation before they pulled in. 


Fro. 1. 


be ¢, the E. M. F. generated in one armature be O Ei, and 
that at tho terminals of the other be O E, then the 
resultant E. M.F. is O E, the diagonal of the parallelogram 
on O E, O E, Let the ratio of 27 N L to R in the 
leading machine=tan , where N = frequency, L = self- 
inductance, and R=armature resistance. Then O I repre- 
sents the phase of its current. If E F be drawn at right 
angles to O I, it is seen that the components of O E are 


Fic. 2. 


E F, the E.M.F. overcoming solf-inductance and O F 
overcoming armature resistance. Now, the power absorbed 
by the machine from its engine is proportional to the 
current multiplied by the projection of the armatare 
EM.F. upon its direction. This obviously increases with 
the lead, being small when the lead is small, but increasing 
rapidly with it (see discussion and diagram, Kapp’s 
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It has been mentioned that the large currents produced 
choke back the field. This, in turn, reduces the terminal 
voltage. This effect of choking the field will not be seen on 
the field ammeters, the action being that the field ampere. 
turns are neutralised by the armature coil ampere-turns. lí 
this action is allowed to go on, the potential on the ’bus bare 
will, of course, drop, and the lamps, being of high resistance, 
will go out. The copper 'bus however, are of such 
low resistance, that large currents at low voltage will flow. 
In the case cited, a stop was put to the affair by a fuse in 
the main machine circuit blowing due to these large 
currents. It speaks well for the construction of the alter- 
nators. that they stood both the mechanical rocking and 
the electrical shock and overheating effects so well that the 
fuse had time to act.—J. A. S. mE | 


Question No. 326.—Describe and explain some method of 
determining: the hysteresis loas in the armature of a 
continuous-current machine. 

Best Answer to No. 526 (awarded 10s. ).—The hysteresis 
loss in the armature of a continuous-current machine may 
be predetermined by calculation, or it may be found from 
actual experiment when the machine is run. We will first 
consider the method of calculation: This consists in 
summing up the energy lost in a complete cycle of 
miagnetisation for unit volume of iron. This quantity 
sre et -by the produet of the cyclical changes per 
second and the total volume of iron will give the rate of 
loss of energy in watts when suitable unita are used. If 
we plot out a cyclical curve of magnetisation giving the 
relation between I and H, as in figure, 


Li 


where I-inteneity of magnetisation, 
H = magnetising force per centimetre of iron. 


Then if I and H are in CGS. unite, the area of the 
closcd figure in square centimetres is equal to the ergs 
expended in one cycle of magnetism. 

Consider an element in figure, d I. 

Then work done to magnetise eloment = H. d I 

area fdca. 

Energy given back on demagnetiting = area a b e f. 

| .. energy absorbed = area f d c a- area a b e f. 


.'. total work done — / H d I. 


This expression when integrated between i's proper 
limits gives the area of the closed curve, which is equal to 
the work done per cycle. If our curve of magnetisation 
gave relation between 8 and H. where 


B =density of lines per square centimetre ; and 
H = magnetising force per centimetre of length ; 


I = intensity of magnetisation, where I = magnetic moment 


Then, according to Prof. Ewing, 
B=H+4 T I, 
differentiating d 9—-dH-r47 dl, 
multiply by H Hd Hd H+47H GI. 
Now for a complete cycle H d H=0, 
*. Hd GAY Hal; 


Har 228. 
4g 


volume of iron 


fg ilz EXEC 


From considerations such as the above empirical formulae 
have been deduced, which enable the practical man to 
determine with comparatively little labour any loss due to 
hysteresis which he may require to know. 

The following formula, based on the experiments and 
calculations of Prof. Ewing, is found to be sufficiently 
accurate for calculations connected with soft annealed 
wrought iron : 

H= 0035 x g ~~ x Vx 1077; 
where H total watts lost in hysteresis ; 
P = density of lines per square centimetre ; 
^ —- number of complete cycles of magnetization 
rsecond;  — 
V = volume of iron in cubic centimetres. 


We will now apply the above formula toa particular 
case. Consider a six-pole machine with an armature of 
the following dimensions : 


External diameter = 591in. 

Lines per pole = 13 3 x 106. 

Effeetive length of iron between end plates = 9 Qin. 

Number of lines entering armature from each pole at 
full load = 13:5 x 10°. 

Number of teeth of armature under each pole = 29. 

Total number of slots in armature = 220. 

Size of slots =1gin. deep x °416in. wide. 


Density of Lines in Teeth — 
Area of one tooth at surface = 27 4 sq. em. 
Area of one tooth at the root = 24 6 sq. cm. 
Now, as there are 29 teeth under each pole, 


Area of surface of teeth under one pole = 795 sq. cm. 
Area of root of teeth under one pole 718 sq. cm. 


. Density of lines at surface of teeth 


Internal diameter = 38}in. 


. 6 
Density at root of teeth TD = 20,000 per sq. cm. 


So that we see that the value of the density in the 
armature teeth increases as we go from the root of the 
teeth to the surface ; therefore the hysteresis will Increase 
in a similar manner and in proportion to 8° 

In our calculations we shall consider the teeth as if they 
bad a uniform density of 20,000 lines per square centi- 
metre. This will give a value for the hysteresis somewhat 
too high, but it is sufficiently near for practical work. 

Density of Lines in the Armature— 

Radial section of armature = 565 sq. cm. 

13 3-x 106 


Bep 11,800 per sq. cm. 


Volume of Iron in the Teeth — —— 


Volume of one tooth = 109'5 cub. om. 
Volume of 220 teeth = 24,200 cub. cm. (approx.). 


Pa Parm = 
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Volume of Iron in the Armature less that of the teeth 
== 216,000 cub. cm. 
Cycles of Magnetisattion— 
Revolutions of armature = 135 per minute; 
. = revolutions per second x pairs of poles. 
—- 185 , 56 75. 
60 
.. hysteresis loss in armature less that of the teeth 
_ 003 x 11,8001 5 x 6 75 x 216,000 
107 
Ba1®= 11,8001 6; 
1°6 log. Ba = 16 log 11, 800; 
655; 


"Ba 16.5 3,170,000 approximately. 
‘Harm = 1,590 watts lost in armature apart from the teeth. 
Similarly, hysteresis loss in the teeth 
_ "008 x 20,000! x 6 75 x 24,200 
107 
Hoa = 444 watts. 
.. total loss due to hysteresis in the armature == 1,854 watts. 


To obtain the hysteresis loss in the armature of a con- 
tinuous-carrent machine by experiment. The machine to 
be tested is connected up to its source of supply, and run 
as a motor on light load—that is, the motor is doing no 
external work. The vol on the field coils of the 
machine is kept constant, and simultaneous readings of the 
speed and current in the armature, together with the volts 
on the armature terminals, are taken for various speeds ; 
the speed is varied by a resistance which is introduced into 
the armature circuit. The accompanying diagram shows 


Voltmeter, 


Canela 


* 


the connections. The readings taken can now be plotted 
in the form of a curve, as shown below. 

On the ordinates we mark off the armature currents and 
on the absciste the corresponding armature voltages and 
speeds. Let A B be our resultant curve: produce this so 
as to cut the ordinate, and at the point of intersection draw 
a line horizontally. We are now in a position to determine 
the hysteresis or Foucault current loss in our armature 
corresponding to any speed and with a fixed normal excita- 
tion. For example, find the hysteresis loss in armature 
from the curve at the speed 135 revolutions per minute. 


2? — 
w. Q. 
a A 
t 
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Draw a line vertically from speed of 135 revolutions per 
minute as in figure; then hysteresis equals ab x 400 = 
1,834 watts, e may also note that the Foucault current 
loss is equal to cb x 400 = watts. The curve, therefore, 
enables us to separate the hysteresis from the Foucault 
current loss. It must be noted that in practice the value 
we obtain for the hysteresis from a separation curve as 
just described must of necessity include the energy lost by 
friction in the bearings, as this quantity, like hysteresis, 
increases in proportion to the speed. 


The importance of this bearing friction may in very 
small m es be considerable, but with large machines 
the friction becomes insignificant when compared with the 
hysteresis loss in the iron core. This bearing friction 
may be measured independently by driving the machine 
unexcited and direct coupled to a motor. Then the 
difference between the power to drive the motor alone 
and that taken to drive the two machines vin pig will give 
the loss in non in the driven machine at that particular 


speed.—H. 


Answer to No. 326 (awarded 5s.).—The hysteresis loss 
in a continuous-current armature core increases with the 
induction. Hence in a series or compound wound machine 
it increases with the load. To ascertain the energy lost in 
hysteresis at any particular value of the excitation, a bar 
may be clamped to the spindle (as shown) and a spring 
balance attached at some point in its length. The bearings 
being well lubricated and the magnets unexcited, the 
armature is slowly rotated by pulling the spring balance 
round. In this operation care should be taken that the 
pull on the balance is at right angles to the length of the 
clamped bar. Let the mean pull indicated on the balance 
for a complete revolution be P pounds. If the point of 
attachment of the balance be L inches from the centre of 


spindle, the frictional torque is P L inch-pounds, Let, 
now, the field be switched on and adjusted to the excita- 
tion required. The turning ie repeated, and some greater 
mean pull, P, is indicated. The corresponding torque, PL, is 
equal to the combined friction and hysteresis iie Thus 
the 5 torque alone is (P — P) L inch- pounds, and the 
loss horse-power is 2 rn (P - P) L + (12 x 33,000 
,(P-P)Ls horse-power = (P-P) La 
63,000 84:5 

denotes revolutions per minute. The principle of this 
method is that in carrying the iron of the core through a 
complete cycle a definite amount of work—viz., the 
“ byeteresis loss” for one cycle—must be done. Now, the 
work done in a complete revolution by a torque is 27 
times that torque. Hence, deducting for friction in the 
journals, the two expressions are equated, and the loss 

revolution is found. loss per revolution is within 
practical limits independent of the rapidity of reversal, 
and consequently the loss in n revolutions is n times that 
in one. other method, which the writer judges more 
satisfactory, is to supply current to its brushes and run 
the armature light as a motor. The losses are now threefold: 
(a) friction, (b) hysteresis, and (c) eddy currents, the first two 
of which are proportional to the and the last to the 
square of the speed. The magnets are separately excited to 


watts, whero n 


e Speed, 8 


the required extent, and the speed, current, and voltage 
across the brushes are noted. By varying this volta Me 
consequently altering the other quantities, & number o 
corresponding values of the current and speed are obtained. 
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If these speeds be set out as abscissm aud current as 
ordinates, a straight-line curve is given; for the currents 
being small, the voltage applied across the brushes is 
practically the back E M.F. of the machine. The curve 
pou back to eut the axis of current intercepts a 
ength O A, so giving the value of the current that would 
just overcome frictional and hysteresis resistance to motion, 
assuming the former to have a constant value at all speeds. 
The product of this current and the voltage is the watts 
expended at any speed on friction and hysteresis. If it is 
desired to separate these losses, the armature may be 
rotated with unexcited magnets through some form of 
transmission dynamometer, and the friction loss so deter- 
mined ; or the following method may be adopted : Let the 
armature be rotated at speed N, and suddenly thrown free 
so that it rotates by its own inertia, gradually slowing 
down. If in the first minute after release it makes N' 
revolutions, as recorded by a speed indicator, its speed at 
the end of the minute is N—2 (N—N')-2 N'—N. Let 
these letters refer to the case when the magnets are not 
excited, and N, N" denote speeds similarly with the field 
on. Then, rougbly, since work done in eqnal tim s is 
roportional to differences in the square of the velocity, we 
ve the relation— 


Work lost in friction 
Work lost in friction, hysteresis, and eddies 
_ N?-(2 N- N): N (N- NY) K 
N?-(2N"-N? N“ (N- N“) 
Hence, if BC be the current at any speed O B, the total 


loss, W, = BC x brush volts. The loss in friction and 
hysteresis = B 5 W, and the loss in friction alone = K W, 
so that 


Hysteresis loss in watts = (S n 


— = 


po ) 


This method is subject to the error that the eddy-current 
loss is assumed to be the same per revolution for both N 
and N“, whereas it actually varies as their squares. If, 
however, N" is not greatly different from N, the error is 
not considerable, | | 

À more accurate form of the above method is to note 
times and revolutions made, counting each from the instant 
of throwing off the belt, and doing so both for excited and 
unexcited magnete, Two curves may then be set out as 


po a Ze. 


shown. Let a straight line parallel to O X be drawn 
cutting the curves in pointe such that the value of the 
time is small, and at each point let a tangent be drawn to 
the curve. Then the intercepts on O Y, divided by the 
intercepts on O X, give the velocity in each case after the 
same namber of rovolutions have been made. If these be 
M with unexcited magnets and M’ with excitation on, then 


N2 — M2 
K = N M- 
and the further calculation is as given above. 


From the form of the question, it is assumed that no 
sample of the core discs used is available. . Were such at 


‘hand, the hysteresis loss per cycle per unit volume 


t 
be determined by any of the usual methods, a the 
multiplied by the volume of iron in the core and by the 
speed would give the total loss.—ZERo. 


Answer to No. 586 (awarded 6s.).—Leaving out ol 
account all methods depending on measurements made on 
the armature iron before it is built up into a core as being 
quite unreliable, the following is probably the simplest and 
most direct method of measuring not only the hysteresis 
but also all the other losses occurring in the armature 
For this test the machine should be run as a motor, with 
the field separately excited so that the voltages acrom 
armature and across shunt are separately variable. The 
measurements to be taken consist of ings of armature 
volts, armature amperes, exciting amperes and 
with the machine running at three different speeds and 
with three different exciting currents at each 
making nine complete sets of readings as a whole. More 
readings may, of course, be taken, but these nine are 
usually Quite sufficient to draw all the necessary curre 
accurately. The speeds and excitations should be selected 
as far apart as possible, so as to cover the whole range of 
speed and excitation respectively. The current required 
in the armature will generally be so small that the loss in 
the copper (C? R) in the armature will be negligible com- 
pared with the total input watts, so that the ings may 
be taken to equal the losses in bearings, brushes, wind:ge, 
hysteresis, and eddy currents only. 2 order to separate 
these various losses, the nine readings should be plotted as 
shown in Fig. 1, using exciting amperes as the abscises and 
input watts (or total losses) as the ordinates. In this way 
three curves, one for each speed, will be obtained, shaped 
approximately as in Fig. 1. 


: N 
Excrmine AMPs 


Fio. 1. 


These three curves must then be produced backwards 
till they meet the vertical axis, as shown by the dotted 
portions in Fig. 1, and from the three intersections € 
obtained the horizontal lines, a, b, and c, should be drawn 
The watts 5 by the heights of these lines above 
the horizontal are the bearing friction, brush friction, and 
windage losses at the three speeds, since they represent 
that portion of the loss which is unaffected by the 
excitation. The remaining watts, lying between thé 
horizontal lines, a, 5, c, and the total loss curves, 4, 4 
and /, respectively, are the hysteresis and the eddy-current 
losses at the different speeds. 

These last two losses can further be separated from one 
another by drawing the curve shown in Fig. 2, Tbh 
separation depends on the fact that whilst the hysteresis 
watts are proportional to the speed of the machine, the 
eddy-current losses are proportional to its square. Further, 
since hysteresis is 5 to the 1'5th or 1:6th power 
of the induction density in the iron, whilst, eddy current 
losses are proportional to its square, it is evident that the 
relative proportions of hysteresis and eddy-current ks 
depends on the excitation, and therefore a separate curve, 
siila hs Fig. 8, ur: drawn for each rae 
which the se on 2 has the 
of the ashing for the 


gos tachi Fig 
a . and core loss per 
revolution” for the ordinates. This “core los per 
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revolution " is simply that 


paroan of the total loss which 
lies above the horizontal line in Fig. 1, divided b 


the 


corresponding speed in revolutions per minute. Thus, if 
Fig. 2 is drawn for the exciting current marked n in Fig. 1, 
the valuesof “core loss per revolution ” for the points marked 


P, Q, and R in Fig. 2 will be se d and ue respectively. 
Having got the pointe, P, Q, and R, which will usually lie 
to 


on a sloping straight line, produce the line backwards 


cut the vertical axis, and from this point of intersection, r, 
dra-w the horizontal line r f (Fig. 2). Then the height, or, 
of sthe horizontal line represents the hysteresis loss [and 
o r =x (speed in revolutious per minute) is the hysteresis loss 
at that speed] and heights above the horizontal, such as f R, 
represent eddy-current losses [and ¢ R x (speed s in revolu- 


tions per minute) = eddy-current watts at speed z]. 


Revs. per Minera 


Fia, 2. 


The above test is a fairly simple and reliable one, and 


the only valid objection to it is the fact that the core losses 


are only measured at no load, or practically no load, and it 
is an ascertained fact that these losses always increase 


somewhat with the load on account of armature distortion. 
There is no way of avoiding this difficulty e though, 
of course, the actual total losses (not separated) 


efficiency test. —Q. 


NEW COMPANIES. 


The following new companies have been registered : 


Whittaker Bros., Limited —Capital of £75,000. Object: to 
adopt an agreement with q. H Whittaker and B. W. F. Whittaker, 
and to carry on at Dudley, Kidderminster, and elsewhere the busi- 
ness of an electric light and power company (including telegraphy 
and telephony) in all ite branches, 


Electrico Lighting Boards (British Manufacturing Company). 
Limited. —Capital of £75 000 in 41 shares. Object: to adopt and 
carry into effect an agreement made by this company with the 
Electric Lighting Boards, Limited, etc. 

New Century Are Light Company, Limited.—Capital of 
£30,000 in £1 shares. Object: to adopt an agreement with W. G. 
Davis, and to carry on the business of electricians, etc. 

Lyndhurst Electric Lighting and Traction Company, 
Limited. —Capital of £500 in £1 shares (250 founders’), ^ Object: 
bo construct or acquire, equip and work railways and tramways, 
to supply electricity, etc. 

Improved Nut Works, Limited.—Capital of £10,000 in EI 
shares. Object: to carry on the business of bolt and nub manu- 
facturers, mechanical and electrical engineers, etc. 


Simms Manufacturing, Company, Limited. — Capital of 
£25.000 in £1 shares. Object: to adopt agreements (1) with 
F. R. Simms and (2) with Bryan Donkin and Clinch, Limited, 
and to carry on the business of motor, motor and other carriage 
builders, electricians, etc. ' 


Isidor Frankenburg and Co., Limitod.—Capital of £25,000 
in £10 shares. Object: to acquire the business carried on by 8. 
Frankenburg at the Greengate Rubber Works, Greengate, Salford, 
Lancashire, and to carry on the business of a manufacturer of and 
dealer in waterproof, rubber, and leather goods and electric cables. 


Holden Motor Patents Syndicate, Limited.—Capital of 
£10 000 in £1 shares. Object: to carry on the business of vehicle 
builders, electricians, electrical and general engineers, etc. 

Crown Electric Heating Syndicate, Limited.—Capital £5,000. 
Objeob: to adopt an agreement with A. R. Leask and H. Stewart, 


at full 
load may be obtained by a Hopkinson or other similar 


answer a witness summons, was on 
implicated along with a man named 


and to carry on the businesses of electricians, electrical and general 
engineers, suppliers of electricity for light, heat, power, eto. 


George Scott and Son (London) Limited.—Capital of £15,000 
in £1 shares. Object: to acquire the business carried on ab 44, 
Christian-street, London, and 67, Lord.street, Liverpool, as George 
Scotb and Son, to adopt an agreement with F. W. Scott, and to 
carry on the business of mechanical, electrical, and general engi- 
neers, etc. 


Workingten Iron Ore Company. Limited. —Capital of £125,000 
in EI shares. Object: to adop: and carry into effect an agreement 
for the acquisition by purchase or otherwiee all or any part of the 
business and property of the Workington Hematite Iron and Steel 


Company; to develop the resources of land and other rights 


in any part of the world; to construct railroads, telegraph 
systems etc. 


- ——— 


LEGAL INTELLIGENCE. 


O'REILLY v. DUBLIN UNITED TRAMWAYS COMPANY. 


This case was called in the Queen's Bench Division No. 1, 
before the Lord Chief Baron and Mr. Justice Andrews last week, 
when Mr. J. F. Murphy, on behalf of the defendants, moved to 
have the action remitted to the Recorder of Dublin. The plaintiff, 
Anne O'Reilly, a vegetable dealer, sought damages for personal 
injuries caused by the alleged negligenoe of the defendant's 
servants, 

Mr. Gordon, manager of the tramway company, stated that on 
Sept. 1 last the plaintiff, who had a donkey and cart, was selling 
vegetables ab the Botanic-road. Glasnevin. The motorman 
sounded the gong, and the plaintiff turned the donkey's head 
towards the footpath, with the result that the back of the cart 
collided with the tramcar. The motorman said that on the return 
journey he saw the plaintiff engaged at her work. 

The Plaintiff denied that the motorman had sounded the gong. 
After the occurrence she was Severe to the Mater Hospital. 
She had to remain in bed for several weeks. An affidavit from 
the doctor who had examined her stated she had sustained 
permanent injury, but counsel considered that affidavit vague, 
as it did not specify how she had received permanent injury. 

The Court refused the motion, with eoste, 


CLAIM BY ELECTRICAL ENGINEERS. 


In the Westminster County Court on Wednesday, before his 
Honour Judge Lumley Smith, Q.C., and a jury, the case of 
Cunnington v. Frazer wastried. It was an action by the plaintiffe, 
Messrs. Cunnington, a firm of electrical engineers carrying on 
business at 98, St. Martin’s-lane, W.C., to recover the sum of 
£14. 12s. 9d., in respecb of electrical work done and fittings sup- 
plied to the order of the defendant in his capacity of proprietor 
of the German club in Soho. 

Mr. Alfred Raven was called, and said he was in the employ 
of the plaintiff firm, and took the order for the work in question 
from the defendant. It was duly carried out, and the red, ie 
made were very low. The defendant had been applied to for . 
payment on several occasions, but for some reason or other he had 
nob settled the matter. 

. Mr. F. W. said the charges which the firm had 
made were very reasonable, and he could not understand why the 


-defendant took exception to them. 


The defence was that the work was defective, and that one of 
the electroliers which the plaintiffs fixed up over the billiard table 
fell down and injured the cloth, and in respect of this a counter- 
claim was put in for damages. 

Mr. Jas. Grant, an electrical en r. of 63, Queen Victoria. 
street, said he had been called in by the defendant to examine 
the plaintiffs’ work. He had gone carefully yt the whole of 
the items, and his estimate worked out at £8, including profit. 

After hearing the evidence of other witnesses his Honour said 
he was nob satisfied that the work was badly done. nor did he 
think the charges were too high ; therefore judgment would be for 


‘the plaintiffs on the claim, and also on the counterclaim, with 


MRS. LEITCH v. NATIONAL CONDUIT AND CABLE 
COMPANY, LIMITED. 


There was an action seb down for jury triel before Lord 
Kyllach on Wednesday, in which Ann Hay or Leitch, 152, Watt- 
etreeb, South Side, Glasgow, sued the National Conduit and Cable 
Company, Limited, for £500 damages for personal injuries sustained 
on Oot. 14, 1899, by falling over a heap of granite chips lying in 
Wabtt-street, and which had been placed there by the defenders. 
The.case has been settled by the defenders paying the pureuer 
£150 and expenses. ; 


ROBBERY FROM A TELEPHONE WORKS. 


At the Halifax 3 Court, Collingwood Haigh, of Garden - 
street, who was remanded a week ago en the charge of failing to 


Friday charged with being 
Burnham in a robbery from 
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the National Telephone Company's premises in Raglan street on 
Sept. 11 last. Burnham had already been committed to the 
sessions for trial along with two other men named Simpson, who 
were charged with receiving the stolen property. 

Mr. J. R Farrar appeared for the prosecution, and applied for 
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awaiting orders to proceed with the laying between Waterville (== 
Fand Weston · super - Mare. The works ab Silvertown andi 
Persan have been maintained in their usual state of high efficiene - 
The employment of electricity for the transmission of power im 
the former is being extended. The Board has sent a representative 


another remand fora week. He was in communication with the | to South Africa with a view of opus an cy there. Major 
Telephone Company, and the case was nob yet completed. The | Leonard Darwin and Mr. Robert Kaye Gray, the retiring directorm, 
accused left the town after the robbery, and since been | offer themselves for re-election. 
wandering about the country. B g 
The Bench granted a remand, but decided to allow the man out ALANOE HERE 
on bail in two sureties of £10 each. Dr. Capital and Liabilities. £ ach 
Authorised share capital...................... esae». 812,000 0 9 
Snare . paid on issue of 50,000 ren ae 
j ares each........... — — M — i 
COMPANIES’ MEETINGS AND REPORTS. | mortgage debentures . SIZZI 30000 0 8 
— Reserve fund ............ e e... 450,000 9 O 
LANCASTER AND DISTRICT TRAMWAYS. o MISI 5 
The annual meeting of the Lancaster and District) Tramway | Unclaimed dividends ............. D uS e210 0 
Company was held at the Corn Market-street Coffee Tavern, | Profit and loss acoount: Balance at 
Lancaster, on Saturday. Sept. 30, 1899 ............ 3 . 56511 8 10 
Mr. A. Bell (chairman), who presided, eaid he agreed ib would | Lees dividend paid December, 1899 25,000 0 0 
be to the advantage of the inhabitants of Lancaster, of the Corpo- —D ͤ ũ̃— 
ration, and of the shareholders of the Tramway Company if the 31,511 8 10 
negotiations for the acquisition of the undertaking by the Corpo. | Profit for the year ending Sept. 30, 
ration in connection with their scheme of electric tramways were 1900. . . . . 67 238 18 0 
reopened. If those negotiations were reopened and conducted on 
a sensible businesslike basis, he had good hopes that they would 98,750 6 10 
result in a settlement. He saw no reason why, when they on the | Lees interim dividend paid June 1, 
one hand were willing to sell, and sell ab a reasonable price, and 1900 F =.. 12,500 0 0 
the Corporation on the other hand were willing to buy, and to buy — — 86,260 6 10 
ab a reasonable price, they should not come to a 1 settle- | Contingent liability — bills receivable 
ment, They knew as well as he that no settlement could be discounted ............ £10,264 3 6 £1,502,468 9 7 


arrived at by the directors without a full and thorough consulta- 


tion with themselves. Assets and Expenditure. 


Cr. 
Freehold and leasehold premises 


The balance.sheeb was adopted, and Messrs. John Slinger and (Bilvertown £ t 
R. Nicholson were added to the directorate to aesisb in any deus ondon; and Liverpool), machinery, and 519.983 5 
negotiations with the Corporation. Debte owing to the Co npany T TT TT cece PRS eosooseoe o 203' 540 11 

Bills receivable .............- 3 . eee 80 5 
Cash with bankers and in band.. .............—.—.... — 14,837 5 


KALGOORLIE ELECTRIC POWER AND LIGHTING. 


The report, to be submitted to the meeting on 10th inst., states 
that the progress of the operations of the Corporation from unfore- 
seen causes has been considerably delayed, partly on account of 


Stock iu-trade, including 150 miles of cable laid ... 
Debentures and shares in other companies.......... . 188,311 6 
Cash, stock, debts, etc., ab Persan and agencies, 

after deducting liabilities 


the difficulty of finding a suitable site for the plant and buildings 
contemplated. Ib is now found that instead of £150,000 produc- 
ing a plant of 4, 500 l. h. p., it will coed the Corporation £135,000 to 
erect a plant capable of producing 2,400 i. h. Pp. The Corporation’s 
coneulting engipeers estimate that the net earnings on this plant 
will be about 16 per cent. on £200,000. The directors recommend 
the immediate erection of the plant. A supply of water has been 
cut amounting to 24,000 gallons per 24 hours, which is considered 
sufficient for the Corporation’s needs. In sinking the well a lode 
formation was intersected which by assay showed gold. Should 
good lodes be bisected in cutting the reservoirs, it is the inten- 
tion of the Board to form a separate syndicate, or company, to 
develop the mining rights. 


KEIGHLEY TRAMWAYS. 


At the annual meeting last Friday the Chairman stated that 
the negotiations between the Corporation and the directors of the 
Company had nob proceeded beyond the initial stage, and ib was 
nob possible to make any statement. Before anything definite was 
done the sanction of the shareholders would be required, and a 
special meeting would be called. However, he had no doubt there 
would be electric cars in Cavendish - street before very long. 

Mr. Herbert Haggas and Alderman B. S. Brigg were re-elected 
directors, and Mr. J. R. Whitley was re-elected auditor. 


INDIA RUBBER, GUTTA PERCHA, AND TELEGRAPH 
WORKS. 


Directors: Hon. Henry Marsham (ctairman) ; Major Leonard 
Darwin; A. Weston Jarvis, E*q. ; Matthew Gray, d (managing 
director); Abraham Scott, Eeq.; S. Wm. Silver, ; Robert 
Kaye Gray, Esq. (engineer-in-chief), 

eport of the directors for the year ending Sept. 30, 1900, to be 
presented at the thirty-seventh ordinary general meeting of the 
shareholders, to be held ab the Cannon street Hotel, on Thursday, 
Dec. 18, 1900, ab 12 noon : 

The accounts show, after provision for doubtful debte, a net 
profit for the t 12 months of £07,938. 18s. Adding £31,511. 
8s. 10d. brought forward, and deducting £12,500 interim dividend 

in June, there remains a disposable balance of £86,250. 

10d. The directors recommend the distribution of a divi- 

dend of 15e. a share, free of income tax, amounting to £37,500, 
making, with the interim dividend paid in June, a total . 


pay 
ment of 10 per cent. for the year, and leaving £48,750. 6s. 10d. to 


be carried forward. The general business has been fairly profib- 
able, although the price of raw material continued high. 


cable between 
mercial Cable Company. 


The 
cable steamer '' Buccaneer” has been employed on charter to the 
Western 3 Company, and the as. Silvertown” laid a 

ew York and Canso (Nova Scotia) for the Com. 
Since the closing of the financial year. 
the manufacture and shipment of another cable for the same 
company has been completed, and the ss. ''Bilvertown" is now 


Dr. Prorit AXD Loss AoooUNT. 
Salaries, commission, rent, rates and taxes, repairs, E a 
and general expenses sn — — 64,178 13 
Mortgage debenture interest... . . 12,000 0 
Bad debts  ............... — T — d LBS 1.343 2 
Income tax ....... ...... . . ——— M 1,881 18 
Depreciation written off buildings and machinery. 17 206 17 
Direotors' remuneration ................ —— Á— M— 3.915 8 
Balance— profit for the year es. . 67,238 18 0 
8 £167,763 18 3 
x. 
Gross profit for the year after making provision for £ s.d 
doubtfal debts ......... 6 . 107,763 18 3 
£167,763 18 3 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPER, 


Kendal.—The Electric Lighting Committee will shortly 
advertise for tenders for Contracte Nos. 1 and 2. 

Blackpool.—The Corporation invite tenders for the supply ef 
arc lamp carbons and oils for one year. Tenders by Dec. 17. 
Details in our advertisement columns. 

Brighton. —The Council invite tenders for the construction of 
the permanent way of the tramroads. Tenders by Deo. 13. 
De in our advertisement columns. 

Aberdeen.—The Electric Lighting Commibtee invite tenders for 
the eupply and erection of storage batteries, Tenders by Dec. 22. 
Details in our advertisement columns, 

Leigh.—The Electricity and Tramways Committee invite ten- 
ders for the supply and erection of electricity mains. Tenders by 
Dec. 17. Details in our advertisement columns, 

Mendon —The Urban Districb Council invite tenders for the 
suppl and erection of various plant for the municipal electricity 
works. Tenders by Dec. 31. Details in our advertisement 
columns. 

Swindon.—The Corporation invite tenders for three high-speed 
triple-expansion steam dynamo», one balancer, and one motor- 
generator. "Tenders by Dec. 24, Details in our advertisement 


columns. 

Harrogate.—The Corporation invite tenders for two high 
pressure 30ft. by 8ft. Gin. Lancashire boilere, with fittings com- 
plete, and economiser. Tenders by Deo. 25. Details in our 
advertisement columns. 

Bristol. —The Electrical Committee invite tenders for induced- 
draught plant, steam and electric feed and general service pumps, 
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and waber-softening plant, Tenders by Dec. 20. Details in our 
advertisement columns. 

Battersea.—The Council invite tenders for the supply of 
ordinary and prepayment electricity meters, in accordance with 
specification No. 10. Tenders by Feb. 1, 1901. Details in our 
ad vertieemenb columns. 

Swansea. —The Public Library Committee invite tenders for the 
electric wiring and fitting of pa lic library, schools of science and 
art, and art gallery. "Tenders by Dec. 17. Details in our 
ad wertisemenb columns. 

Wrighten.—The Council invite tenders for the supply of 

un armoured and armoured lead-covered electric cables during the 
yemr ended Dec, 31, 1901. Tenders by Dec. 24. Details in our 
advertisement columns. 

EMiddleten.—'The Corporation invite tenders for superheaters 
eocOnomisers, feed pumps and Pipes. tanks, steam and exhaust 

Des, valves, and accessories. Tenders by Jan. 2, 1901. Detaile 

our advertisement columns. 

Leigh. —The Electricity and Tramways Commibtee invite tenders 
from manofacturers for the supply of 1,000 220. volt incandescent 
larmps during a period of 12 months. Tenders by Dec. 17. 
Details in our advertisement columns. 

iord.— The School Board invite tenders for wiring and all 
ordinary fittings for about 200 lamps at 16 c.p., the Higher-Grade 
School, Melbourne-road, Ilford, Essex. Tenders by Dec. 17. 
Details in our advertisement columns. 

Rathmines.—The Electric Lighting Committee invite tenders 
for the supply and erection of various plant for the extension of 
the W electricity works. Tenders by Jan. 10, 1901. 
Details in our advertisement columns. 

. Railway company es tenders for 
belegra trical appliances. Specifications, obdo., may 
obtained from Mr. J. Lorimer, stores superintendent, Charles. 
street, Sb. Rollox, Glasgow. Tenders by Dec. 17. 

Bexhill.—The Council invite tenders for the supply, delivery, 
and erection of a water-bube boiler and pipework and one 150-kw. 
steam dynamo at their electricity supply station. Tenders by 
Dec. 10. Details in our advertisement columns. 


St. Pancras.—The Guardians of the Poor invite tenders fer the 
installation of the Cook’s-terrace Infirmary, Pancras-road, N.W., 
with electric light, according to drawings and specification. 
Tenders by Dec. 20. Details in our advertisement columne. 


Sunderiand.—The Corporation invite tenders for the whole of 
the work necessary in erection of buildings for new electric light 
station, Hylton-road. Particulars, ete., may be obtained at the 
Borough 
Street. Tenders by Dec. 10. 

Leigh.—The Electricity and Tramways Committee invite tenders 
for the supply and delivery of the following motors and starting 
&witches: one 10-h.p. motor, four 3.b.p. motore, three ep 
motors, and three 1-h.p. motors. Tenders by Dec. 17. Details 
our advertisement columns. 


Tooting.—The Metropolitan Asylums Board invite tenders for 


the execution of certain wiring and other works in connection 
with the proposed electric light installation at the asylum now in 


course of erection at Tooting Bec. Tenders by Jan. 2, 1901. 


Details in our advertisement columns. 


Aberdeen.—Tepnders will be invited shortly for the followin 
plant for the Dee village station: Two surface condensers, wi 
air and circulating pumpe, £3,297 ; boilers, with heating surface 
of 17,112 square feet, £9 760; fuel economiser of 800 pipes, £1,500 ; 
storage battery, £5,120—total, £19,677. 

Ayr.—The Tramways Committee invite tenders for Section 2, 
overhead work: Part l, poles, centre and side brackets, section 
boxes, etc.; Part 2, complete overhead electrical equipment; 
Section 3—underground work: supply of feeders, distributors, 
telephone cables, conduite, trenching, etc. Tenders by Dec. 14. 
Details in our advertisement columns. 

Norway.—The Secretary for Foreign Affairs has received a 
dispatch from her Majesty's Consul-General at Christiania stating 
that tenders are invited by the Stavanger Corporation for the 
establishment of electrical communication or transmission of 
power from the Altesrig Waterfalls to Stavanger, a distance of 
about 39 kilometres, in accordance with the plans of a civil 
19 named Schoien. Tenders must be received by Jan. 2, 
1901. Further information may be obtained on application to 
Mr. E. Berenteen, British Vice-Consul, Stavanger. 

Winwick (near Warrington, Lanes.) — The Committee of Visitors 
for the County Asylum invite tenders for (Contract No. 3) wiring, 
ebc., including ring main and feeders, sub-main, lamp circuite, 
switchhoards, distribution boarde, fittinge, etc. The drawings, 
etc., can be inspected at Winwick Hal), and also at the offices of 
the architecte, Mesers. Crisp and Oatley and W. 8. Skinner, 
Edinburgh-chambers, Bald win-street, Bristol. Tenders by Dec. 29. 


RESULTS OF TENDERS. 


Colcohester.—Two coolers, etc., have been ordered, ab a cost of 
£386 each, from Messrs. Klein, Limited. 

Gillingham —The Electric Lighting Committee have arran 
with the electric lighting company to supply the nine aro lighte 
in the High- street at a cosb of £18 each per annum. 

Boetie.—The Committee have aooepted the tender of the 
Electric Construction Company, at £2,263, for a Belliss triple- 
zal ei m engine and E. C. C. dynamo. Sixty-five tenders were 


lectrical and Tramway's Engineer’s Office, Dunning- ` 


London County Council— The Council have accepted the 
tenders of the Dermatine Company, Limited, for the supply of 
tine goods; and Meears, Middleton Bros., for oils and 
ubricante. 


Rhyl.—The tender of Messrs. W. Thornton and Sons, 38 
Wellington-road, Toxteth Park, Liverpool, has been accepted 
ab £6,225, for the erection of refuse destructor and electric light 
station buildings, together with a chimney 120ft. high. 


Metropolitan and District Railways.—The Directors of the 
Metropolitan District Railway and the Metropolitan Railwa 
Companies have received numerous tenders for supplying electri- 
city on the portions of the underground railway selected for this 
purpose. These were opened on Tuesday, but no decision was 
arr ab. 


Keighley.—The following tenders have been accepted ; Cham- 
berlain and Hookham, Birmingham, 140 electricity meters, £551 ; 
Lancashire and Cheshire Opalite Tile Company, Limited, Man- 
chester, tiling engine-room walls, £300 ; Gardner, Sons, and Co., 
Limited, Bristol, wrought-iron window frames, £80. 28.; Edmond- 
son Bros., Keighley, plasterers’ work, etc., £129. 1s. 10d. 


Aberdeen.—The Electric Lighting Committee have accepted 
the following tenders: Mavor and Coulson, Limited, 47, King- 
street, Mile End, Glasgow, two 200-kw. direct-coupled eontinuous- 
current generators and one 120-kw. balancing set; Johnson- 
Lundell Electric Traction Company, Limited, 164, Soho-square, 
London, W., one 420-kw. direct-coupled continuous · current 
generator. 


Pacific Cable. The Pacific Cable Committee have accepted, on 
behalf of her Majesty’s Government and of the Governmente of 
New South Wales, Victoria, Queensland, New Zealand, and 
Canada, the tender of the Telegraph Conetruction and Maintenance 
Company for the manufacture and laying of bhe projected Pacifio 
cable. The amount of the tender is £1,795,000, and the work is 
to be completed by the end of 1902, 


Mexborough.—The Council have accepted the following 
tenders: Tinkers, Limited, Hyde, Lancashire boiler, £532; 
Mavor and Coulson, Limited. Gl w, steam dynamos, balancer, 
booster, feed heater, and pump, £1,786. 14». ; B. Thomas, Man- 
chester, switchboard and connections £355, battery connections 
38. 7d. yard ; Aehmore, Benson, Pease, and Co., Stockton, 
storage battery, £1,050; Callender’s Cable Company, Limited, 

, £5,585 ; Chatteris Engineering Company, Chatteris, five- 
ton crane, £127. 108. 


Leeds.—The City Council have accepted the following tenders, 
amounting to a total of £72,943. 138. for the extension of the 
electric lighting station on the Britannia Mills site: P. Rhodes, 
excavator, mason, and bricklayer, £42,977. 17a.; J. Moulson 
aud Son, carpenters and joiners, £4,000; Phenix Foundry 
Company, ironfounders, £17,975; J. Atkinson and Son, slaters, 

; G. Thompeon, plumber and glazier, £38359; T, 
Cordinglay and Sons, plasterers, £527; A. and 8. Wheater, 
concreters, £3,296 ; J. W. Walton, painter, £478. 163. 


Cardift.—The Tramways Committee have received the following 
tenders for cables for tramway purposes: British Iosulated Wire 
Company, £22,166 (accepted); Callender’s Cable Company, 
£23,614; W. T. Glover, £23,468 ; Henley’s Telegraph Company, 
£23,628 ; Johnson and Phillipe, 224,007 ; St. Helens Cable Com- 

y, £24,065; Siemens, Limited, £22 656; Telegraph Manu- 
acturing Company £23,702; Union Cable Company, £24,762 ; 
Weetern Electric Cumpany, £22,667. For a tramway crane, 
Joseph Booth, of Leeda, at £865, was accepted. Bruce Peebles 
and Co.'s tenders of £1 041 for a motor-generator, and £1,260. 108. 
for a Tudor storage battery, have been accepted. 


BUSINESS NOTES. 


TRACTION. 


Southend. — The new tramways were started on Monday. 

ase he introduction of trams into this district is being 
urged. 

Willesden. —A poll will be taken early in January with reference 
to the tramways scheme. 

Kingston.—It has been decided that the poll on the tramways 
scheme should teke place. 

Irthlingborough.—Stoney Stanton granite and Mounteorrel 
paving setts are to be used for the new tramway roate. 

Worthing.—The Town Council are considering an electric tram- 
ways scheme, estimated to cost from £80,000 to £100,000. 

Aberdeen. —It has been decided to ab once double a number of 
lines. We understand that an American contract for rails has 
been accepted. 

Birkenhead. —Mr. Arthur R. Fearnley, manager of the Bradford 
Tamwa Company, has been appointed tramway manager ab a 
salary of £300 a year. 

Wandsworth.— From the last proceedings of the Council ib 
appears that the London County Council's Tramway Bill will 
meeb with considerable opposition. 

West Ham.—The Town Council have now definitely resolved 
that granite pitching be used on all the lines of tramways, subject 
to the resolution already passed as to wood paving in front of 


used for public meetings. 
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West Bromwieh.—It is believed that the South Staffordshire 
Tramway Company are now prepared to negotiate with the Cor- 
poration as to the sale of their lines. 

Bootle.—Colonel Trotter inspected the Derby-road and Rimrose- 
road tramway last week and approved same. This route consiste 
of 1j miles of double track, with span wire. 

Gravesend.—The promoters of the local tramways have decided 
bo register a company and to obtain final understanding whether 
or not the Corporation would furnish the current. 

Manchester.— With regard to the change in tramwa 
horse to electric traction now in progress, we learn that 
permanent way is being laid at the rate of a mile per week. 

King’s Nortonu. —A meeting of ratepayers have agreed that 
consent should be given to mote a Bill enabling the Council 
to construct tramways within the urban district and any 
adjoining districte. 

Leamingten.—It is reported that difficulties have arisen between 
the Leamington Corporation and the tramway company with 
to the agreement to equip the present tramways on the overhead 
electric trolley system. | 

Terquay.—The Electric Lighting Committee have appointed 
Meesra. Kerswill, Ball. Beavis, Taylor, R. Smerdon, Bowden, and 
Person to consider the electric tram question. Refuse destractor 
complaints have been received, 

Wertley.—The Tramways Committee of the Leeds deg bari 
have decided to proceed with the work of laying the lines for 
electric traction as soon as possible, the new line forming a junc- 
tion with the existing line at the Crown Inn. 

Levenshulme —The District Council are calling the attention 
of the Manchester Corporation te the Council's request to be 
informed of the negotiations which had teken place in regard to 
the purchase of the tramway lines in the district. 


Stoke-ca-Trent.—The notice of the Potteries Electric Traction 
Company of application to the Light Railway Commissioners for 
an order 5 the construction and working of light rail - 
ways in the borough h*s been referred to a committee. 


Malifax.—It is proposed to rescind a former decision of the 
Council to amalgamate the duties of the Electricity and Tram. 
ways Committees, and instead thereof to amalgamate the duties 
of the Electricity and Gasworks Committees as heretofore. 


Darwen.— The Town Council have advanced the salary of the 
electrical engineer by £50 per year, and also granted him an 
honorarium of £50 for services rendered in connection with the 
conversion of the tramways from steam to electric traction. 


Barrow. s Board of 3 1 pier F use oega 
power on tramways till February only. Ib to 
substitute electric traction, but the terms vim the. Corpora. 
tion and the British Electric Traction Company have not yeb been 


agreed upon. 


from 
new 


Nottingham.—I> is now stated that everything in connection 
with the new bramwaya system has been completed except the 
cars. The bodies of the cais are in the shed, but the equipment is 
nob complete. As soon as the cars have been compl they will 
be set running. 

Dover. —The petition by drivers and oundactors for increases of 
pay, reduced hours, annual holiday, superannuation fund, and 
other matters has been settled by the acceptance of a report by 
the general manager recommending that there be no addition to 
presenb cost of staff, 

Camberiand.—We notice that an extensive scheme of electric 
tramway and tramroad on the west coast of Cumberland, extend. 
ing over 30 miles, has been deposited in Parliament. Messrs. 
Bennett and Ward Tbomas. of Manchester, and Mr. A. M. Fowler, 
M. I. C. E., of Westminster, are the engineers. 

Bristel.—The extension of the electrical system of the Bristol 
Tramways Company is now practically completed. No date has 

eb been fixed for the inspection of the permanent way by the 
of Trade official but the inspection of the power station and 
the various electrical appliances has been made, 

Cycle and Moteroar Exhibition.—In consequence of the great 
success of the National Cycle and Motorcar Exbibition at the 
Crystal Palace, recently completed, we understand that the 
directors of the show have already arran with the directors of 
the Palace to hold their tenth annual exhibition in November, 1901. 

Dundee.—The provisional order for tramway extension and 
street improvements. application for which is about to be made 
by the Town Council to the Secretary for Scotland, is noteworthy, 
inasmuch as it is, if not the fireb, one of the flret of euch appli- 
cations that have been made in terms of the Private Legislation 
Procedure (Scotland) Act. 1899. 

Walker.—The District Council will not discuss the question of 
the proposed new electric tram service until next month, as 
are ab present negotiating with the Newcastle Corporation upon a 
similar subject. The promoters of the scheme propose to institute 
two quick services of electric trams, one running along the high 
road and the other by the riverside to Shields. 

Blackburn.—The new electric cara purchased by the Corpora- 
tion continue to arrive at the depót in Simmons-street During 
the week several of the new cars have been on the Darwen and 

Blackburn tram routes, and tho journeys have been successful. 
Ere long the Blackburn public will have the whole of the cars at 
their service, and a thorough system will be in operation. 


Nerth Wirral —One outcome of the complaints made by the 


Hoylake and West Kirby District Council recently about the 
several 


way service to and from Liverpool, and the assertions of 


1900 


councillors that any opposition would receive large support, bu 
been the projection a scheme for connecting the Deecide 
district with Seacombe and Birkenhead by a system of electri 
tramways. ease 

Water Power at Snowdon.—A scheme has been deposited i 
Parliament for utilising the water power near the foot of Snowda 
to work an electric light railway bo Port Madoc to open! out the 
mineral district, and also to facilitate the excursioniste ani 
pleasure seekers in the season. Mesere. Bennett and War 
Thomas, of Manchester, and Mr. A. M. Fowler, M. L. C. E., d 
Westminster, sre responsible for the work. 


Deriington.— With regard to the Town Council's wish to par 
chase the present tramways in certain contingencies, and lay don 
an electric system, the General Purposes Committee now recom 
mend that professional advice be called in to ascertain th 
approximate value of the present tramwaye, which are owned 
by the Imperial Tramways Company, and also to rb on the 
cost of constructing electric tramways and the pro le receipe 
from the same. 

Hampstead, Euston, and Charing Cross Railway. — The 
proposed extension of this electric railway to Hendon and 
Finchley by tunnelling under a portion of Hampetead Heath i- 
likely to meet with great opposition abt Hampstead. The railway 
is nob objected to per se bub the threatened interference with 
Hampstead Heath is, especially as there seems to be no ressos 
why the line should not go under the public roadways instead of 
under the Heath. 

Burnley. — Representatives of the Padiham Urban District 
Council are about to confer with the Corporation Tramwaye 
Committee respecting the reconstruction of the tramway in the 
Padiham district. e Standing Sub-Committee were authorised 
to meet the Padiham representatives. The borough surveyor i: 
about to advertise for tenders for electric cars, and the Electriaty 
Committee will now take steps to enable them to supply electio! 
energy for the tramways. 

Wigan.—A conference will be held to-day between represente. 
tives of the Ince and Hindley Urban District Councils and the 
Corporation to discuss the question of the purchase by them from 
the Corporation of so much of the tramways as are situate in ther 
respective districte. The follo have been appointed at 
engineers-in-charge on the terms a recent advertisement: 
Meesrs. S. Lees, Bradford; W. Abraham, London; H. Lamb 
Preston; and A. Granger, Morecambe. 

Chester-le-Street.—The Highway Committee of the District 
Council have recommended thab consent be given to an i 
by the United Kingdom Tramway and Light Railway 
Syndicate, Limited, for the consent and support of the committes 
for the promotion of a provisional order under the Tramways Act, 
1870, for the construction of tramways on the overhead electri 
trolley system from Penshaw Bridge through Washington and 
New Erden. along the Washington New-road, being a coe 
tinuation of the Easington, Houghton, and Sunderland scheme. 


Chester. —The Town Council have passed the requisite statutory 
resolution as to tramwaye as follows: '' That application be made 
to Parliament in the ensuing session for a Bill to confer powers oa 
the Corporation of Chester to reconstruct the existing tramways 
in the city of Chester, to construct additional tramways in and 
adjacent to the city, to work tramways, and for other purposes 
and thab the coste and expenses attending the promotion of such 
Bill be charged on the borough fund." A meeting of | 
on the 4th inst. approved of the promotion of the proposed 


* e 5 new regulations of the Liverpool Tramways 
vommittee with res to ny stages came into operation ou 
Saturday, and, eal 8 afforded considerable satisfac- 
tion to the travelling public, although in several districts grumbling 
is yeb heard as to the inequality of the intermediate stages. [ti 
expected that on Sunday next the extension to Seaforth will be 
available for traffic, and by another week Mr. Bellamy, the 
manager, hopes to have the belt line encircling the whole city open 
for the car service, so that then the entire system will be practically 
completed. 

Lowestoft.—The Corporation have passed a resolution to 
promote their Tramways Bill, which includes the confirmation ol 
any agreement made with the National Electric Traction Company, 
Limited, with reference to the leasing of the proposed tramways, 
also power to make further provision in regard to the 5 
undertaking, and to enact provisions incidental to the funds; 
further provision in regard to the electric lighting undertaking 
of the Corporation, and, amongst other things, to empower them 
to supply electricity in bulk beyond the borough, and to supply 
electrical fittings. 

Warringten.—The British Electric Traction Company, Limited, 
have submitted to the Tramways Committee qi arr or leasing 
the halal Sr wanra e 5 3 has - 
poetponed. propoes g been e by tbe promoters 
the Warrington and Northwich light railway that the i 
should join in the application for the order, the Corpora 
resolved that it was inadvisable for them to join in the propoeed 
application for the light railway order; and that in order to 
preserve the entire control of the tramways within the borough, 
no running powers over them be granted to any company. 


Newoastle.—The Tramways Committee have jusb made an 
official inspection of the work in progress. The committee deter- 
mined that the work in the heart of the city should be stopped 
during the winter months until spring-time, immediately after the 
junction at the foob of Northumberiand.sbreeb and in G 
streeb was eompleted. The contractor, however, was auth 
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to go on with the work in outlying districts in the meantime. 
Much satisfaction was expressed ab the work done by the con- 

rticalarly 
were the committee pleased with the sections by the Town Moor 


tractor as to material and workmanship, and more 
and around St. George's Church and Osborne-road. 


Gosport.— The District Council and the Provincial Tramways 
Company have come to a eorb of deadlock. In acoordanoe with a 
recent resolution of the District Council, Mr. Palmer, the clerk, 
&ttended at the London office of the company, and tendered the 
sion of the tramways 
under the Act of 1870. The »ccretary, however, declined to accept 
the notice as valid, upon the yround thab the meeting ab which 
the Council's decision was arrived at had not been called in accord- 
A long and costly litigation is 
now threatened, and the points in dispute being questions of law, 
and the House of 


notice that the Council meant to take 


ance with the terms of the Acb. 


the case may be carried to the Court of Ap 
Lords. 


Southport.— Another section in the tramway system of the 
Corporation has been opened for use, this being the line from the 
markets to Ash-street, thas completing what is called the inner 
circle, a distance of nearly three miles, for which the fare is one 
penny. A 12 minutes’ service will be run each way, with supple- 
mentary cars to the infirmary and Kew Gardens when that section 
is completed. Preliminary arrangements are in. progress for the 

construction of an electric line of railway, which is to be laid on a 
plateau near the edge of the line of sandhills, thus connecting 
Formby-by.the-Sea with Birkdale and Southport. A new motor 
engine is being pub down at the electricity works at Blowick to 
complete the three which were originally ordered for motive 


purposes. It is expected to be ready for working ab Christmas. 


Bournemouth, —Mr. Peers, in his report on the lightin ra the 
an 
ynamo of 13 b.h.p. or 14 b.h.p.. but the 5 
dynamos in his scheme were of 27 b. h. p. One of these engines 
As, 
however, he understood the Guardians contemplated extending 
their laundry, he would recommend them to fix a boiler, say 
18fb. long by 5ft. Gin. in diameter, instead of the smaller 10fb. 
boiler in his schemes. Such a boiler would ave ample margin for 
d £70 or £80 to his 

estimate ; bub if the larger boiler were adopted ib would be necessary 
to rebuild the existing chimney stack, and make ib 60ft. or 70fv. 
high. 2 report is to be discussed at the next meeting of the 


4 


workhouse, pointes out thab the supply could be 
engine and 


rovid 


and dynamos would form a spare seb in case of a breakdown. 


the lauadry requiremente, and would only 


Little Lever.—The District Council have approved the minutes 
of committees stating that a letter had been sent to the Farn- 
worth and Radcliffe Urban District Councils aeking whether res 
of the 
yments in respect thereto in the event of the Libtle 
Lever Council obtaining a provisional order enabling them to 
construct a line in their own district connecting the systeme of 
the Farnworth and Radcliffe Councils. Deputations from those 
authorities attended the meeting and made counter proposals, 
the General Purposes 


authorities would agree to certain terms as to the leasing 
lines and the 


which were left over for consideration b 


Committee of the Little Lever Council. In answer to an applica 


tion by the Lancashire Electric Power Company, the committee 
expressed their willingness to granb an easement ab a rental of 

y bearing the costs of an 
's intereste for the laying of 


5a, per annum, subject to the com 
agreement for protecting the Coun 
a water-main along Hall lane and Tong road. 


Wimbledon.— At a meeting of the Urban District Council last 
rb dealing with 
the scheme for the construction of two miles of local tramways, 
which the Council ab their last meeting decided to include in their 
The report referred to the fact that the 

rinciple of the scheme had received the sanction of the London 
County Council, the Croydon Rural D.stricb Council, and the 
Mitcham and Merton local authorities, and a letter was read from 
Mr. J. Clifton Robinson, managing director of the London United 
allowed to compete for the 
leasing of the lines when powers had been obtained. The sum of 
£32 000 was given as the estimate for the cost of the lines in the 
event of their being constructed ky the Council and afterwards 
l 


week the Tramways Committee presented a re 


Improvement Bill. 


Tramways, Limited, asking to 


eased to a company, and £57,000 in the event of the Council 


deciding to construct and work the lines themselves. Another 


£20,000 would be required for streeb widenings. 
proceed with the scheme was rejected by one vote. 


Walsall.— Ab the meeting of the Town Council on Monday 
next the General Purposes Committee will recommend thab the 
common seal of the Council be affixed to the conveyance from the 
South Staffordshire Tramways Company to the Corporation of 
the tramways undertaking in the borough, and to an assignment 
of the Birchills tramways depób; also to a lease of the tramway 
lines to the South Staffordshire Tramways (Lessee) Company, 
Limited, in accordance with the terms of the agreement 
with the company and the provisions of the Waleall Corporation 
Acb. The same committee will recommend that the duty 
of repairing and maintaining the tramways be added te the 
borough surveyor’s department, and that the necessary piant. and 
material bo purchased, at an estimated cost of £1,000; also that 
the following tramways be laid down and equipped by the Council : 
along Lichfield-road to Waisall Wood; in High-street and Stafford. 
road, Bloxwich, as far as Little Bioxwich-lane ; along Bridge-street, 
Ablewell street, and Birmingham-road for a length of one mile 
from Lichfield-etreet ; from Park-street along Welverhampton- 
etreep and Wolverhampton-road as far as Willenhall, Ib is pro- 
posed that the borough surveyor and electrical engineer prepare 
the negeesary specifications, estimates of cost, ebo, 


A motion to 


Middlesbrough.—Ab a meeting of the Streets Committee of the 
Corporation on Friday, a reporb was read from  Lieut..Colonel 
Von Donop, R E., who was appointed by the Board of Trade to 
inspect the uncompleted portions of the tramways. Ib stated that 
with regard to the uncompleted Zetland-road section, and the end of 
the Linthorpe line, he was of opinion that the inconvenience caused 
the public was not sufficient to justify the Board of Trade in 
preesing the company to carry them out. With reference to the 
Zetland-road section however, this decision only applies to the 
existing state of affairs; if the projected extensions beyond Nos. 5 
and 6 tramways are carried out, the question of the completion of 
the Zetland road section should then be reconsidered. Ito was 
etated that Sir Courtenay Boyle had ordered the Tramway Com- 
mittee to proceed with the line from the ferry to the exchange, 
and said that if ib were nob done the consequence would be serious. 
Sir Courtenay intimated that the company must at once prepare 
the line from the ferry, and that they would be given another six 
months to complete it. A long discussion arose, during which it 
was urged that the Corporation should insisb upon the penalty per 
day for the non-completion of thelines. Ultimately it was left with 
the committee to draw up a letter to the Board of Trade. 

New Issue. —The South Lancashire Electric Traction and Power 
Company, Limited, which has been formed with a share capital of 
£850 000, divided into £600,000 in 6 per cent. cumulative pre- 
ference and £250,000 in ordinary shares of £1 each, together with 
£750,000 in 44 per cent. firsb mortgage debenture stock, are now 
making an iegue of the whole of the debenture stock and £400,000 
of the preference shares at par. The company pro to acquire 
and develop as parta of a single system the con ns and rights 
obtained by the South Lancashire Tramways Company and the 
Lancashire Light Railways Company, taking over the whole of 
dhe issued shares in both undertakings and thus obtaining exclusive 
control Thus a complete system of electric traction in South 
Lencashire will be rendered possible, with cars running at frequent 
intervals between Liverpool and Manchester through Prescot, 
St. Helens, Newton, Earlestown, Leigh, and Eccles, and with 
branch connections from the main line to Wigan, Bolton, 
and other importanb centres. The purchase price has been 
fixed at £350 000, payable as to £50,000 in cash, £50,000 
in preference shares, and the balance in ordinary shares. 
The South Lanoashire Tramways Company was formed by the 
South Lancashire Tramways Act, 1900, which authorised the con- 
straction of electric tramways bebween St. Helens and the Man- 
chester district) by two main trunk lines, one from Haydock,- 
pesetog through Ashton-in-Makerfield, Abram, Hindley, Weat- 

oughton, Little Halton, and Walkden, to Swindon, where it 
meets the tramways leased to the Salford Corporation; and the 
other from St. Helens, through Earlestown, Newton-in-Makerfield, 
Lowton, Leigh. Atherton, Tyldesley, Boothstown, and Worsley, 
to the boundary of the borough of Eccles, where id also meets the 
tramways leased to the Corporation of Salferd ; branch lines also 
connect Lowton with Golborne and Abram, Hindley with Atherton 
and Tyldesley, Worsley with Swinton, and the borough of Bolton 
with both Westhoughton and Atherton. Powers will be sought 
next session for the Liverpool and Prescot light railway extensions. 
Order was granted in 1898 to the Lancashire Light Railway Com- 
pany, Limited, the whole of whose shares will be held by this 
com The line, nearly 34 miles in length, will commence at 
the end of the St. Helens tramway system at Prescot and terminate 
ab the city boundary of i JER at Knotty Ash, to which 
point it is expected thab the Liverpool Corpcration’s electric 
tramways will T be completed. The application had the 
support of all the local authorities of the districts through which 
it passes, but ite special eee lies in the fact that ib must 
form the connecting link between the two tramway systems of 
Liverpool and St. Helene, and through the latter with the South 
Lancashire systems to Manchester and district. Although granted 
under the Light Railway Aot, it is for all practical purposes a 
tramway, and its construetion will be the same as thab of the 
South cashire tramways. The Sb. Helens tramwaye, which 


are leased to the New St. Helens and District) Tramways Com- 


pany, Limited, lie between the Liverpool and Preecot light 
railway and the South Lancashire tramways, and conneob the two. 
A continuous route will thus be available from tha tramway 
system of Liverpool to that of Manchester, and to the whole of the 

laces Berved by and in connection with the South Lancashire 

ramway Company's system. The St. Helens Company has 
undertaken to grant facilities for an interchange of traffic 
Every class of goods will be carried on the tramways and light 
railway. The South Lancashire Tramways Company is empowered 
by ite Act to supply electric energy to local authorities for all 
purposes, and arrangements will be made accordingly, 


LIGHTING AND GENERAL, 


Croydon.—Application is to be made for a loan of £5,000 for 
free wiring. 

Newoastle.—The better lighting of Grey-street is being con- 
sidered by the Town Council. 

Hull.— The new street bebween Monument Bridge and Prospect- 
street is to be lighted by electricity. 

Warrington.—Mr. William H. Grimsdale has been appointed 
electrical engineer to the Corporation. 

Grimsby.—The question of the Corporation taking over the 
telephone system has been postponed for a time ab least. 

Aberystwyth.—Mr. Preece is being consulted with reference to 
the proposed new agreement with the electric lighting company. 
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Oriecieth.—The ts 8 of the Electric Lighting Committee 

on electric lighting is being discussed in committee by the Council. 

Saltburn.—The electric lighting company have declined the 

8 815 District Council's offer of £8,000 for the purchase of their 
b. 

Edinburgh. —The ad visableness of extending the electric light 
along Albert- street from Easter road to Leith-walk is being 
considered. 

Commercial Cable Co.— The directors have declared a quarterly 
dividend of 13 per cent. and a bonus of 1 per cent. on the capital 
Bbock, payable 2nd prox. ! 

Cardiff —Owing to the appointment of Mr. Appelbee to Ashton, 
the Council are reopening the question of combining the lighting 
and tramway deparbmente. 

Hanley.—Sanction has been received for the borrowing of 
£5 000 for electric lighting pur and £9 500 for the erection of 
a refuse destructor at Sandyfield. 

Heleasburgh.—The proposal to obtain a 
the introdaction of electric lighting into 
abandoned by the Commissioners. 

Dikley.—A deputation of the Dlstriob Council is to confer with 
Mr. Gibbings and others who are applying for a provisional order 
to light the district with electricity. 

St. Helens Cable Co. The Company having declared a dividend 
of 6 per cent. on their share capital, now notify that the transfer 
books will be closed until the 10th inst. 

Wrexham.—Mr. Sillery, the newly-appointed electrical engi- 
neer, will commence duties on Jan. 1. The Town Council have 
obtained a loan of £5,000 for electric lighting. 

 Pembertom.—W e note that the Urban District Council are 
inviting offers of a loan of £20,000 on the security of the general 
district rate and the electric lighting undertaking. 

Doneoaster.—Tbe Town Council's electricity works are making 
very satis progress. The committee have applications for 
8,300 lamps, and the price is to be only 5d. per unit. 

.Beurnemouth. —The County Borough Council are about to 
coneult an expert with regard to the application of the Rourne- 
mouth and Poole Electricity Supply Company, Limited. 

East Ham.—Lieut.-Colonel A. C. Smith has held an enquiry 
into the spplicabion of the Urban District Council for sanction to 
the borrowing of £2,640 for purposes of electric lighting. 

Bedford.—'The mains for private lighting are to be extended 
along Goldington-avenue, Kempeton- road, Woburn-road, Tha 
Avenue, Ampthill-road, and Victoria-road at an estimated cost of 


rovisional order for 
€ burgh has been 


Burnley. — The Rural District Council have decided to receive. a 
deputation from the Reedley Hallows Parish Council with regard 
tó obtaining a provisional order to forward electric lighting powers 
ab Reedley, east of the canal. 

Derby.—The Electric Lighting Committee have ordered plans 
and specifications of a new chimney, etc., at the electric Night 
station, to be prepared by Mr. A. Eaton, architect, who was 
employed as architect for the recent extensions. 

Water-Softening Plant.—We note that an order for the 
'! Archbutt. Deeley " water-eoftening plant has been placed with 
Mesara Mather and Platt, Limited, by the Electrical Power 
Distribution Company for their works ab Su*ton. 

Steck Exchange Settlements.— Applications have been made 
to the Stock Exchange Committee to appoint a special settling day 
in and to grant a quotation to the London United Tramways, 
Limited, 4 per cent. first mortgage debenture stock. 

 Werthing.—It sppears that over 100 applications were received 
for the post of reeident engineer of the new Worthing Corporation 
electric lighting works. Mr. G. Porter, of the Westminster Eleetric 
Supply Corporation, has been recommended by the Town Counoil 
for the appointment. 

Vife.— At a recent meeting of the Fife or Turriff Committee 
applications by the National Telephone Company for permission 
to erect poss were granted, subject to the provision that the poles 
could only be erected within the burgh of Turriff with the approval 
of the Commissioners. 

Colchestor. —The Town Council have fixed the price of current 
ab 23d. per unit for motor purposes, A report from Mr. Sillar, 
the electrical anp noe recommending various alterations of and 
additions to the plant has been adopted, and application is to be 
made fur a loan of £12,000, 

Wombwell.— A letter from the South Yorkshire Electric 
Lighting Company giving netice of intention to apply for power 
to erect an electric lighting plant at Wombwell, and to supply 
the district) with electricity, is being coneidered by the Gas 
Committee of the Urban District Council. 

Keighley.—The Town Council have appointed a deputation to 
wald upon the ement of the National Telephone Company 
at Bradford for the purpose of urging upon the company the 
desirability of a modification of the charges in connection with 
their telephone system in this borough and district. 

Sheffield. —It appears that on Friday quite a succession of faults 
occurred in the cables in the neighbourhood of Broomhill and 
Glossop road, and customers were for three, four, or five hours 
plunged in darkness. Gangs of men were out all Saturday night, 
and again on Sunday, and nearly all the customers were reconnected. 

Eastbourne,—The Chamber of Commerce have passed a resolu- 
vion in favour of the establishment of a municipal telephone 
exchange for the borough. Plans for the new electric light station 
have been approved, and the borough engineer has been instructed 


to prepare the specification and bill of quantities and invite 
tenders for the same. 

8t. Pancras.—The Electrical Engineer reported at the meeting 
last week that by Christmas he anticipated they would have 
reached the maximum load they could deal with through the 
existing mains, and he produced a scheme for increasing the 
capacity of the feeders and extensions ab an estimated cost of 
£29,390. The matter was referred to the Finance Committee. 

Inverness.—At a recent meeting of the Town Council, ib was 
agreed to sebtle the account of Mr. Craven, Edinburgh, the engi- 
neer for the abandoned electric lighting scheme, by a payment of 
24 per cent. on £27,000, the estimated cost of the scheme.  Lebters 
from two pevare companies offering to purchase the righb of 
providing tric light for the town were remitted to a special 
committee. 

St. Marylebone, —Abù a meeting of the Council last night a letter 
was read from the Metropoliten Electric Supply Company calling 
the Council's attention to the arrangement made with the Vestry 
in 1896 for the experimentel lighting by electricity of the upper 
part of Regenb street, and stating that they are prepared to enter 
into an agreement for an adequate scheme of public lighting in 
the borough. 

York Minster.—The electric lighb installation for the choir and 
lady chapel of York Minster has now been completed, and was 
used for the first time last Sunday. There are 170 lights, extend- 
ing in rows along the whole length of the choir and lady chapel, 
and clusters of lamps are suspended from the triforium ; the latter 
are 32 c.p. each. Tho south choir transept is ales lighted by 
electricity, and the crypt will shortly be wired. 


Aberdeen.—On Wednesday Councillor Kemp, convener of the 
Gas and Electric Lighting Committee of Aberdeen Town Council, 
attended ab the Corporation electric station and formally turned 
steam on to the new 420-kw. Westiogbouse generator, with 
Willans engine. The new generator, which ie the largest instells- 
tion that has yet been placed in the works at Aberdeen, is of 
700 b. p , and has a capacity for lighting 20,000 lampe. 


Appointments Vacant.—The Corporation of Lancaster invite 
applications for the appointment of an electrical engineer. — 
Corporation of Grimsby invite applications for the post of assistant 
engineer in their electricity department. —A mains superintendent 
and a cable 1 are required by the City of York.—The 
Corporation of Perth require a resident electrical engineer. Par- 
ticulars of these vacancies appear in our advertisement columns. 


Cardify.—Mr. Arthur Ellis, of Newcastle, whose appointment 
we announced some time ago as an electrical engineer and 
tramway manager, has now been elected by the joint com- 
mittee of the Electric Lighting and New Tramways Committee 
eole engineer to the Electrical Committee, as well as electrical 
manager of the New Tramways Committee of the Corporation of 
Cardiff, at a salary of £750 per annum, to be increased £50 annually 
for five years. 

Smeke Nuisance.—The Lambeth Council are again prosecat- 
ing the South London Electric Light Company for alleged smoke 
nuisance. As far as we can gather, there appears to be a decided 
conflict between the evidence of the Council's inspector and that 
adduced on behalf of the company. The case being still sub 
judice, we, of course, refrain from making any comments, 
reserve ourselves to do so after the adjourned hearing on 
Wednesday next. 

Share Market.—On Friday last electrics did nob move, and 
very little was done except in debentures of all sorts. Tractions 
kept steady. Sharea were steady on Saturday without change 
and debentures were all in strong demand ab the beginning of 
week. Shares were unchanged, but fairly active. The fea*ure in 
tractions was the demand for all Belgrano iseues on the good 
traffios of late. Prices seemed inclined to harden on the following 
day, bub there was little doing, and no particular changes have 

en place since. 

Monmouthahire. —At the adjourned conference of delegates of 
councils of the Monmouthshire Western Valleys, held at Abercarn 
on Monday, to consider the electric lighting scheme only Abercarn 
and Risca were represented. Letters were read stating that the 
Abertillery Council had decided nob to share in the expense of an 
expert, and that Nantyglo and Blaina Council would take no 
action in the matter. It was agreed to recommend the Abercarn 
and Risca Councils to obtain expert evidence upon the desirability 
of providing a joint electrical installation. 

Stoke on-Treat.—Plans of the proposed new laundry and 
boiler-house at the workhouse have been approved. A loan of 
£14,900 had been applied for in respect of the erection of these 
buildings and of the pro electric lighting installation. The 

] Government Board, however, considered that of the sum in 
question £5,000 only might properly be repaid in 30 years, aod 
that the remaining £9,900 should be repaid in a period not 
exceeding 15 years. Ib has now been decided to urge the Local 
Government Board to authorise the borrowing of the £9,900 for a 
period of 20 years. r 

New Bills.—The following is the concluded list of 
notices of intention to apply for Bille that have appeared in the 
London Gazette: Electric tramways and railways : Gloesop (U.D C.), 
Colchester (Corporation), Northampton (Corporation), Ashton- 
under-Lyne (Corporation), Denton (U.D.C.). mer IRI 
Lewisham and Pe (company) New Hunstantop (U. D. C.) 
Aspull (U.D.C.), Ashton-in-Makerfield (U D.C.), Mountain Ash 
(U. D. C.), Briton Ferry (U. D. C.), Skipton (U.D.C.) Birstall 
(U. D. C.), Chesham (U. D. C.), Macclesfield (Corporation), Stratford 
on-Avon (Corporation). 
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Balby.—The new workhouse was formally opened on Dec. 4. 
If it had not been for some delay in the electrical works the 
building could have been opened two months ago. The electric 
light is now completed, and the whole place is well lighted, the 
station is duplicated, and the accumulators are sufficient to avoid 
all chance of a breakdown. 

At Last | —The Common Council have finally been moved to do 
a little to mitigate the nuisance caused by the uprooting of the 
London streets in order to lay telephone and telegraph wires. 
They have now decided that in future all work entailing inter- 
ference with the public ways of the City should be carried on 
continuously day and night. 

Harrow.—At the meeting of the Urban District Council last 
week the point of making good paths broken up by the electric 
light company was raised . The Chairman read a letter from the 
company, stating that they were Tn to come to some arran 
mend as to reinstating the footpaths. Ib was agreed to refer the 
matter to the Surveyor's Committee. 


Barry.—In addition to making application to Parliament for a 
provisional order of the Board of Trade for the establishment of 
electric lighting plant and supply in the town, the Barry Urban 
District Council are negotiating for the purchase of the railway 
siding at the rear of Thompson-street, Barry Dock, which they 
desire to utilise for the purposes of. the electric station. 


Siige.—The Town Council appear to be favourably impressed 
with Mr. Enwright’s proposal to apply to the Board of Trade for 
a provisional order for the public and private lighting by elec- 
tricity of the town of Sligo. Mr. Eawright’s intention is, with the 
consent of the Corporation, to get a company to carry out the 
work, and to make it a condition that the price should not exceed 
6d. per unit for private lighting, and 44d. for public lighting. 


Sunbury.—At the last meeting of the District Council a letter 
was read from Edmundson's Electricity Corporation, whose 
application for a provisional order to supply electric light in the 
district the Council had decided to oppose, stating that as they 
bad been unable to obtain the consent of other district councils in 
the neighbourhood they did not intend to proceed with their 
application for electric lighting powers this session. In the mean- 
time they proposed to take steps for the construction of electric 
lighting works at Twickenham. 

Hampstead. — The Borough Council have confirmed a resolution 
passed by the late Vestry to charge the electric lighting account 
with the sum of £12 500 in respect of the use of the whole of the 
existing sboneyard for the purposes of that department, and to 
appropriate such amount towards the cost of providing a new 
stoneyard. Statutory notices are to be given to the Hampstead 
Electric Supply Company, Limited, and the Electric Laundry 
Company, Limited, in respect of alleged infringements of the 
requiremente of the Public Health (London) Act, 1891, as to 
smoke consumption. 


Iiferd. —The charge for all current supplied for motive power 
or heating purposes, through a separate meter, has been fixed at 
8d. per unit for one hour’s use per diem of the maximum demand, 
with a charge of ld. per unit for all unite used in excess of that 
number. The price of electrical energy supplied to places of 
worship is to be ab the uniform rate of 5d. per unit, and the 
following charges will be made for the hire of meters, including 
the maximum demand indicator: ls, per quarter up to 15 lights, 
16 c. p.; 1s. 63, 25 lights, 16 c.p ; 28. 50 lights, 16 c.p.; 2s. 6d. all 
above, or the equivalent. 

Eocles.— Sanction has now been obtained to a loan of £5,306 to 
cover overspent capital on the electric lighting scheme. The 
borough electrical engineer is aboub to prepare a scheme for the 
extension of the electric light undertaking, with the view of the 
supply of electrical current for tramway pur and the supply 
of the whole of the lamps in the borough. The Council will also 
apply for sanction to the borrowing of £515 for the provision aud 
laying of additional cable for electric lighting purposes. The 
electrical engineer has been authorised to obtain the necessar 
gear for adjusting the speed of the engines, at a cost of £20 
engine. : 

Kensington.—The Guardians some time ago appointed a special 
committee to consider whether the workhouse, in » and 
other premises should be lighted by electricity, and, if so, whether 
current should be taken from the public supply mains or generated 
athome. Acting on expert advice obtained rom Prof. Robinson, 
the committee recommended a self-contained installation estimated 
bo cost £12,500. This recommendation came up for discussion at 
the last meeting of the Guardians, but ib was decided that the 
first thing to do was to supply each member with a copy of the 

rofessor s report. The committee’s recommendation was accord- 
gly postponed to allow time for the report to be circulated. 


Dudley.— We understand that the business of Messrs. Whittaker 
Bros. has been transformed into a limited liability company under 
the style of Whittaker Bros., Limited This has obtained 
the contract from the Corporation for free wiring and fitting 
premises of the Corporation’s customers. Free wiring must be 
giving the scheme great impetus seeing that Whittaker Bros., 
Limited, have fixed or are fixing about 10,000 lamps in shops, 
works, offices, residences, churches, and theatres, pe the 
municipal buildings and the free library and science and art 
schools at Dudley and Kidderminster. They have also wired the 
Hi Temperanoe Institube, Mr. E. C. Theedam supplying the 

dtings. 

Forth Exhibition.—The Managing Committee of the 
International Exhibition of Fire-Extinguishing and Life-Saviog 
Apparatus, to be held in Berlin during 1900, are able to publish a 


very satisfactory preliminary report, from which it appears a large 
Sumber of home and foreign firms have already promised to 
contribute exhibits. The principal railway companies concerned 
are aleo giving their support by andertaking to return, carriage 
free, all exhibits which may remain unsold, while the Norddeuteche- 
Lloyd and the Hamburg-American lines, besides many other lar, 
steamship companies, offer to carry exhibits both to and from the 
exhibition free of charge. Further information may be obtained 
on application to the commibttee’s offices, 41, denstrasse, 
Berlin, S. W, 

Russia, — The Financial News oorrespondent wires from 
St. Petersburg: The resulte of the public tenders invited for 
the taking over of the telephone services in the cities of St. Peters. 
burg, Moscow, Warsaw, Odessa, and Riga, where the concession 
of the Bell Company is shortly to expire, have jusb been mado 

ublic, bub are still awaiting the sanction of the Minister of the 
Interior. In St, Petersburg the municipality scored with an offer 
to fix the annual subscribere! fee ab 55 roubles; at Moscow, the 
Swedish Russian Telephone Company, with a subscription fee o! 
79 roubles; and at Warsaw another Swedish concern (the Sverd- 
dergren Company), with 69 roubles. Ato Odessa a Mr. Raffalo 
vitach proposed a of 48 roublee, and at Riga the lowest 
tender was 57 roubles, offered by Messrs. Rukkert and Co,” 


Transvaal.—We have been favoured with a copy of the follow- 
ing proclamation which has just appeared in the Johannesburg 
Gazette: ‘'V.R,.—Imperial Government Municipality— Municipal 
Notice—Town Engineers Department—Notice to Architects, 
Contractors, and others.—Notice is hereby given that the town 
eer (Mr. Chas. Aburrow, M. I. C. E.) has returned to his duties, 

can seen by the public ab office No. 14 of the Imperial 
Government Munlcipality, Standard and Diggers’ News Buildings. 
The laws relating to buildings, etc., of the late Towa Council 
remain in force, and special attention is hereby drawn to hoard- 
ings, fences, ebc., on and adjoining public sbreete, which must be 
maintoined in order in accordance with the regulations.— 
kek A. dM T OMM (Mejor) acting burgomaster, Johannesburg, 

ov, 5, 1900.” 


Durham Power Scheme,— Ab the lasb meeting of the Tees Con- 
servancy id was mentioned that an application was intended to be 
made in the ensuing session of Parliament for leave to bring in a 
Bill by the company to be known as the Cleveland and Durham 
Counties Electric Power Company. Amongst various purposes 
the company seek power to acquire compuleorily or by agree- 
ment easemente or righte in or under the bed, foreshore, and 
channel of the River Tees, and also power to lay down and main- 
tain under the bed, foreshore, and channel of the river electric 
cables. It is also intended to acquire a parcel of reclaimed land 
at Haverton Hill. The company is being incorporated for the 
purpose of establishing and carrying on electric works and for 
generating, producing, and eupplying electric energy. The 
matter was referred to the Parliamentary Committee of the 
Conservancy. 

Stepney.—At the last meeting of the Borough Council, a T 
by vhe Local Committee for Whitéchapel was agreed to, which 
recommended that all the electric lamps in the Whitechapel area 
be kepb alight all night for the advantage of the public; that a 
representation be made by the metropolitan borough of Stepney 
to the London County Council for the loan of £20,000 for White- 
chapel electric lighting purposes, such loan having already been 
applied for from the London County Council by the late White 
chapel District Board of Works upon terms upon, and such 
having already been taken by the London County Council with 
the view of making such allowanoe; that authority be given to 
the Whitechapel Electric Lighting Commibttee to expend by resolu- 
tion for any one purpose a sum not exceeding £50 ; that authority 
be given to the Whibechapel General Purposes Committee to 
expend by resolution for any one purpore a sum no exceeding £50, 


Swansea.—Tho electric lighting works are almost completed 
and ready for a start. Some time ago it was agreed to allow the 
wiring to be done by the National Free Wiriog Company. The 
agreement was, however, a short time ago withdrawn, and ab last 
week's meeting of the Electric Lighting Committee the Chairman 
advised that a new contract be entered into with the company. 
The company had asked ls. 4d. per lamp per annum, while the 
Corporation held oub for le., and as the company were now willing 
to accept the Corporation’s offer he thought, in the interests of the 
station as well as of the possible consumers who could not afford 
or did not care to find the initial outlay, ib was desirable that the 
agreement should be carried out. Daring the discussion it was 
pointed out that the company would be the landlords in per- 
petuity, and that it would be paid back the prime cost over and 
over again. When a customer had paid off the neb value of the 

lant laid down, he should be entirely free in that dir) ds The 

hairman said if the Corporation did the work ib would probably 
decide on the adoption of similar terms to those of the company, 
but eventually it was decided to ask the compeny for terms more 
favourable to the consumers. 


Montrose.—The Edmundson's Electricity Company, Limited, 
have given notice (in accordance with the provisions of the 
transfer deed of Montrose Electric Lighting Order, 1898, granted 
by the Board of Trade for the establishment of the electricity 
supply undertaking for the burgh) of their intention to lay down 
main cables and the boxes for connecting up same for supply to a 
number of thoroughfares named. The feeder mains w run 
from the works to the centres of the town, and were of a section 
large enough to allow of 5,000 lamps being supplied at onoe, and 
the distributing mains would also be of a capacity to supply that 
number of lamps. The cables would be laid direct in the ground, 
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no conduite of any sort being used; a tarred wood board or row of 
bricks would be laid above each as an indication of the presence 
of the cable, which would be laid under the footpath at an average 
depth of 10in., and under a roadway from 18in. to 24in. 

work would be carried through very expeditiously, the speci 
class of cables allowing this to be done, so as to avoid in ering 
with the convenience of the houeeholders along the routes of wor 
as litele as possible. The feeder boxes to be put in at the pointe 
where the feeder cables joined the distributors would be cast iron 
pillar boxes set in the footways, and the boxes at the other points 
where tbe distributors met caet-iron boxes would be placed under 
the pavement in euitable pite with covers filled in with cement to 
match the pavement. The matter is now in the hands of the 
Streets and Roads Committee. 


Seuthempton.— We notice that the Electricity Committee have 
received a number of claims with reapect to accidente. Amonget 
these Mr. Joseph Morris claimed £25 in respect of alleged injuries 
sustained through an escape of electricity from one of the standards 
belonging to the Corporation in the High street, opposite the 
Capital and Counties Bank. The electrical engineer has reported 
that it was an impossibility for tbe column referred to to have been 
the cause of the alleged physical injuries. The committee decided 
to decline to admit any liability in the matter on the part of the 
Council. Mr. Howat, at present filling the position of third engi- 
neer, has been promoted to be second engineer, and Mr. H. A. 
Pearson has been appointed third engineer. The electrical engi. 
neer in hie report last week stated that some trouble had lately 
been experienced with the joints in the high-tension cables, and 
the lighting in the upper part of the town had been affected 
thereby ; that he bad taken the matter up with Messre. Glovers, 
who bad remade tbe faulty joints at their own expense, although 
their guarantee had expired some time ago. The electrical engi- 
neer reported that on two occasions the alternating current 
had been off for about 30 seconds owing to the breakdown of coiis 
in the armatgre of the alternators; that the continuous-current 
plant was overloaded nightly, making it necessary to ran about 
two volta below pressure for about three hours every evening ; that 
this state of things could not be remedied until the new set was at 
work, and the delay in the erection of the plant was due to the 
non-delivery of the dynamo. The committee, in consequence, 
resolved to instruct the town clerk to inform the contractors, 
S. Z. de Ferranti, Limited, that the penalty clause of their con- 
tract would be strictly enforced. An enquiry is to be held with 
regard to the loan of £12,000. 

New Issue.—Edmundson’e Electricity Corporation are making 
an issue of 6 per cent. cumulative preference shares at i| 
premian These shares will be po as to capital as well. 

revenue of the company has steadily increased sinoe ite 
formation in 1897. and the last balance-sheet shows a profit of 
£17,200. To pay the dividend on the proposed issue will only 
Ps £6,000, eo there is ample margin. This company retains 
an interest in the following local lighting companies as mentioned 
below, for whom central stations bave been erected, and where 
work has been done to the following extend: 


8. o. p. lamp equiva — 
lente installed. 
Works Jan. 1, Nov. 1, Nov. 1, 
opened. 1899. 1899. 1900 
Wincbeeter.................. .. June 1898 3815 8.669 13,764 
Folkestone .............-.....—.. ~ duly. 1898 10,089 16,361 : 
Salisbury. - os 2 4 . July, 1898 2,169 4,778 9.313 
High Wycombe.. e Sept , 1898 1,730 6,461 15.550 
Bromley, Kent ................ -  Dec,1898 2,308 6,089 11,627 
Chislehurst ....................... Mar., 1899 — 3,327 4,412 
Newmarkeb................—.—. . Mar., 1899 — 4,010 6,278 
Woolwich (reconstructed) ... Mar., 1899 — 8,587 18,905 
Ventnor ..... e 2. —.— April, 1899 — 2.513 „388 
Alderley Edge . Aug. 1899 — 810 2.112 
Guernsey. eme oso s, April, 1900 — — 6,173 


The net profits of the company, after payment of debenture 
interest, have been as follows : for the year ended March 31, 1898, 
£5,145 ; March 31, 1899, £11,268; March 31, 1900, £17,260. The 
income derived from electricity supply investments alone has been 
as follows: for the year ended March 31, 1898, nil; March 31, 
1899, nil; March 31, 1900, £4,438 ; for the year ending March 31, 
1901, the directors consider, from a careful calculation, that the 
income from this source alone wi:l be not less than £8, 500, while 
the sam required for payment of debenture interest and preference 
dividend during the same period will amount to about £6,900. 
Finchley.— The Urban District Council on Monday discussed 
the electric lighting question. The Council have obtalned a pro- 
visional order. Effect must be given to that order before 1902. 
The work is estimated to cost £30,000, but nothing can be decided 
until Alderman Swinburn’s report has been received. The follow- 
letters were received and referred to the Highways Com- 
ttee : (1) From the North Metropolitan Electrical Power Distri- 
bution Company: With reference to your letter of the 7th and 
our reply of the 9bh, as we have no desire to act otherwise than in 
y cooperation with your Council in the matter of the 
electrio supply, we will take no further action with the applica- 
tion for a provisional order in the coming session. We have no 
doubt whatever that our proposals, if carried out, would be in the 
interesb of your district, and brust that a little later on you will 
afford us the opportunity of resuming negotiations. Owing to 
flaws which have develo in some small accessories used 
in the lamp columns, the aro lighting ab Barnet has been 
unsatisfactory, but this is now ng remedied, and soon 
after Christmas we trust it will convenient for 


members of your Council to visit the works there.” (2) 


the 


order. Probably some arrangements might be made to hand ove 


to the Council for the benefit of the ratepayers a certain proportion 


of the net profits after providing a fair dividend on the capital 


invested. In the event of any terms being arranged, this com- 
pany ie prepared forthwith to put down plant capable of dealing 


with any demand that may arise and to provide further erten- 
sions as and when necessary. I shall be glad to attend before tbe 


Council. if desired, and give any further information that may be 


required.” 


Fulham.—At Wednesday's meeting the Consulting Engineer 


submitted the following report: ''Since the date of my last report 
to you, I have not much to say with regard to progrees of work. 
Messrs. the General Electric 
far more expeditiously than recently with the pipework, and I am 
glad to be able to report to you : 
completed. The Horsfall Deatructor Company have now delivered 
the two remaining 6in. junction valves for the boilers, and thie 


mpany have been pushing forward 


ab this is now very nearly all 


will enable the General Electric Company to complete the main 


steam ring in the boiler house. I hope to make the requisite tests 
of the whole of the pi 
of the engines tow 

nex. 
completed, and there are other minor matters that the General 
Electric Company have still to attend to. The work on the main 


work this week, and to have steam on some 
s the end of the week, or the beginning d 
The switchboard connections in tbe station are not yet 


is nob progressing fast enough. The Horsfall Company bare, u 
above n elivered the two remaining val ves for the boilers, 
but, with this exception, have made little progrees with the work 
covered by their contract since the date of my last report to you 
Their contract however, is, with few exceptions, practically com: 
plete. I am of opinion that work on the boundary walls and the 
gateways ab the entrances to the site should be proceeded wit 
expeditiously now. This work has, I understand, been placed in 
Mr. Botberill's hands, together with the roadways on the site. 
The Resident Engineer reported that since the last meeting of the 
committee applications equivalent to 263 8 c.p. lampe had bem 
received, bringing the total applications (88 in number) to the 
equivalent of 8,933 8-c.p. lamps. The resident engineer has been 
authorised to expend a sum not exceeding £10 in purchwing 
necessary materials to commence the trial running of the engines, 
and he has been asked to report as to the cosb of introducing tbe 
system of electric motor traction for tbe car of dust and trade 
refuse, and to prepare plans and specification for wiring the 
central library for electric light with a view to tenders for the 
work being obtained. A sub-committee of the Council receatly 
had a conference with the committee of the Guardians, and p 
before them the advantages which must accrue to the at 
large by the Guardians taking the electric current required from 
the Council's mains instead of erecting their own installation. I! 
was suggested to charge the Guardians 33d. per unit—i. e., 25 per 
cent, discount—for 50, unite per annum, subjeob to a prope 
agreement being entered into. 


Heywood.—Mr. E. A. Sandford Fawcett held an esquiry las 
week into the application of the Town Council for sanction W 
borrow £17,000 for electric light purposes, and £5,438 for the 
erection of a refuse destructor. m the evidence given we 
gather that the canvass of the district resulted as follows: 
circulars sent out, 125; replies received, 93; number in affirm 
tive, 58 ; number in negative, 23; number undecided. 12; number 
requiring er, 7; number of 8-0. p. lampe aired, 106; 
number 16 c.p. lamps required, ual to 2,037 89-—P. 
lights; power, 303 xd “ay tive which state 00 
particulars, 10. Mr. . P. Adams, the consulting 
engineer, stated that it is proposed to lay the mains along all the 
compulsory area, and also monk Manchester - road, to ude 
Hopwood, on the three-wire, low-tension, continuous - ren 
system with 400 volte between the outers. Consumers would be 
supplied at 200 volte, The total length of mains proposed to be 
laid was about 5,000 yards. From the resulte the canvas 
adding 20 per cent. to the replies received which was what 

be expected judging by experience, he estimated that during er 
first year the consumption would be 2,844 8.o.p. lights : 
37 b.h.p. in motors. The income from this source would 
£919. 94.; from the sale of current for motors, £289. le. 3d.; and 
for meter rents, etc., £50 ; a total of £1,251. 108. 3d. The es 
expenditure amounted to £778. 11s. 10d.. SATIDE a balanco of an 
18s. 5d. Interest at 3 per cont. on £15,000 would absorb £450, 
there would be a surplus of £22. 18s. 61. This surplus was A 
and ib was desirable that the Board should sanction tho deferme 
of payiea on sinking funds until the fourth year, as had been doot 
in other towns. Dealing with the plant, Mr. Adams said A 
steam generators, two boilers capable of evaporating 3, Ps 
water per hour each, and two batteries of 115 cells each would 
required, The distributing mains would be laid on the solid eye 
The boiler-house plant was estimated to cost £2,728. 8s. U^; 
engine-room plant, £2,074 ; battery-room plant, £869 ; switch 
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and connections, £762; station lighting, £116 ; feeders and maine, 
£1,597. 16s. 9d.; meters, £242. 10a. ; laying cables conduits, 
house connections, etc., £1,342. 10e.—a total of £9,732. 5a. ld. 
The amount of the buildings was £4,557. 128. 7d. ; contingencies 
and engineering expenses, £691. Os. 3d —a total of £14 980. 
17s. lld. The sum of £2 000 was to be borrowed to defray the 
cost of wiring consumers’ premises, This would be done on 
the deferred paymend system, iin the repaymente over 
five years. The Inspector was afraid that this wae hardl 

subject for a loan; still, it was a matter for the Board. 
Mr. J. Ainsworth Settle, the borough engineer, stated that the 
works in progress commenced in July under three contracte—one 
for the electrical works proper, amounting to £3,002. 6s. 1d.; a 
second one for the roof, amounting to £130; and a third for the 
chimney. amounting to £692. 10a. Other expenses, amounting to 
£67 68. 6d . had been incurred on another site in Hind Hill.etreet, 
which was first fixed upon as the site of the works, but was found 
to be unsuitable. With regard to the refuse destructor, ib was 
stated tban the Council received sanction to erect a destructor and 
authority to borrow £3,000 in 1893, bub the destructor had not 
been erected before now, partly on account of difficulties con 
nected with the site. The borough engineer said it was now 
3 to erect a two-oell destructor on Meldrum's principle 

d would destroy from 25 to 30 tons per day. 


PROVISIONAL PATENTS, 1900. 


NOVEMBER 26. 

21338. Au improved illuminated advertising device for 
attachmont te incandescent electric lamps and the 
like. Leo Connor, 34, Castle-street, Liverpool. 

21366. Au improved method ef and means for joining the 
ends ef lengths of telegraph wires aud cther wires. 
Richard James Fawcett, 322, High Holborn, London. 

21874. Improvements relating to electric incandescent lamps. 
Henry Harrie Lake, 45 Southampton-buildings, Chan- 
cery-lane, London. (The firm Electrische Glühlampen- 

Fabrik Watt“ Scharf und Co., Austria.) 

21390. Improvements in variable resistance electric contacts. 
Francis Greenwich Sharp, 24, Southampton-buildinge, 
Chancery lane, London. 

| NOVEMBER 27. 

$1409. Improvements in cenduits for electrical conductors. 
Sydney Bryan Donkin, 5, Sb. Loo mansions, Chelsea, 
London. 

$1499. Improvements in or relating te dynamometers Karl 
Leverkue, 21, Pestalozzistraese, Charlottenburg, Germany. 

$1447. Improvements in electric railways. The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (Granville T. Woods, United States.) (Com- 
plete specification.) 

21448. Improvements in systems of electrical distribution. 
The British Thomson-Houston Company. Limited, 83, 
Cannon-streeb, London. (Charles P. Steinmetz, United 
States ) (Complete specification.) 

21449. Improvements in interrupting devices fer electric 
circuits. The British Thomson Houston Company, 

Limited, 88, Cannon-street, London. (Edwin W. Rice, 
jau, United States) (Complete specification.) 

21450, Improvoments in methods of transforming alternating 
electric currents. The British Thomson-Houston Com. 
pany, Limited, 83, Cannon-street, London. (Jonathan 

. Woodbridge, United States.) (Complete specification ) 

21457. Improvements in telephony and telegraphy. Sidney 
George Brown, 9, Putney-hill, Putney, London. 

21450. Improvements in cut-outs for electric circuits. 
Joseph Sache, 23, Southampton-buildings, Chancery-lane, 
London. (Complete specification.) 

21460. Improvements in lightning arreste:s for safety cut 
outs for electric cironits, Joseph Sachs, 23. South. 
ampton-buildings, Chanoery-lane, London. (Complete 
specification. ) 

$1478. Improvements in or relating to electric metere. John 
Henry Barker and James Alfred Ewing, 111, Hatton- 
garden, London. 

21486. An improved appliance suitable for removing sorew-. 
threaded clamping rings from olectric incandescent 
lamphelders. Herbert Frank Cotton, Arthur Tennent 
Cotton, and Alfred Henry Reddell, 46, Lincoln’s-inn. 
fields, London. (Complete specification.) 

$1490 Improvements relating to switches for use in electric 
etrouits. Rudolf Lehnhoff 27, Chancery-lane, London. 

NovEMBER 28. 

$1497. Improvements relating to an clectrolytic process and 
apparatus for the troatmont of metallifereus eres 
and substances for the extraction ef precious metals 
therefrom. George Harrison, of the firm of D. Young 
and Co., 11, Southampton buildiogs, Chancery - lane, 
London. (Alfred Charles Lorenz, United States.) 

improvements in electrical switches. Alfred Watson, 
180, Hockley- street, Birmingham. 

$1517, Improvements in electric belts, Otto Reinicke, 160, 
Friedrichstrasee, Berlin. 


21501. 


21533. Improvements in electrelytical apparatus. Joseph 

Matthews and William Davies, 77, Colmore row, Birm- 

ingham. 

. Improvements in or relating te plates for electric 
batteries or the like. Alfred Julius Boult, 111, Habbon- 
gaiden, London. (William James Jackson, United 

tates.) (Complete specification. ) 

Improvements in or relating te overhead trolley wires 
er conductors for electric tractien, overhead electric 
cables, or t e ilike. Augustus Wyvill Hancock, John 
Leighton, and Robert g, lll, Hatton-gardcn, 
London. 

Improvements in accumulators or secondary batteries, 
Carl Auer von Welsbach, Birkbeck Bank-chambers, 
Southampton-buildings, Chancery-lane, London. 

Improvements in electric telegraphs. Alexander Muir- 
head, 323, High Holborn, London. 


NOVEMBER 29. 

Enclosed switch and cut-out combined. Walter John 
F:yer, 42, Sloane-equare, London. 

Improvements in the socket joints of metallic tele 
graph «nd line poles. Edward Haward Chambers, 7, 
Staple-inn, London. i 

Improvements in electrical fuse distribution or switch- 
boards. Conrad Edward Zimdars, 52, Chancery-lane, 
London. 

Improvements in and connected with means for the 
conversion of electrical energy derived from a source 
of direct current into varying or alternating currents. 
William Du Bois Daddell, 1, Queen Victoria-street, 
London. 

21049. Improvements relating to electric fuses. John Charles 
Augustus Ward, 24, Southampton-buildings, Chancery- 
lane, London. (Complete specification. ) 

$1044 Improvements in systems of electrical distribution. 
Henry Russell Kent, Westinghouse buildings, Norfolk. 
street, Strand, London. (Date applied for under Patente, 
etc., Act, 1883, Sec. 103, May 1, 1900, being date of 
application in United States.) 

21645. Improvements in and relating to electric switches. 
Clarke, Chapman, and Co., Limited. and Alfred Lindsay 
Forster, 46, Lincoln’s-ino-fields, London. (Complete 
specification. ) 

NOVEMBER 30. 


21669. An impreved reflector for oleotric er ether lights. 
Samuel Hall, 4, So. Ann’s-aquare, Manchester, 

$1074. Improvements in the method of supporting electric 
motors directly connected to the axles of cars er 
Jocomotives for electric railways or tramways. James 
Campbell, Arthur Hird, and Alexander Bewicke Black. 
barn, 17, Haymarket, Sheffield. 

21700. Improvements in telephony. Louis Sterne, Donington 
House, Norfolk-street, Strand, London. (Samuel B. 
Fowler, United States.) (Complete specification.) 

21701. Improvements in telephony. Louis Sterne, Donington 
House, Norfolk -streebt, Strand, London. (Samuel B. 
Fowler, United States.) (Complete specification.) 

21702. Improvemonts io operating dynamo-electric machincs. 
The British Thomson-Houeton Company, Limited, 83 
Cannon street, London. (William Le R. Emmet, United 
States.) (Complete specification.) 

$1703. Improvements in systems of electrical distribution. 
The British Thomson-Houston Company, Limited, 83, 
Cannon street, London. (Richard Fleming, United 
States) (Complete specification. ) 

21704. Improvements in systems of electrical distribution. 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London. (Ernst J. Berg, United States.) 
(Complete specification. ) 

21716. Improvements in and in the arrangement and con- 
struction of arc lamps. Charles Oliver, Birkbeck Bank- 
chambers, Southampton - buildings, Chancery - lane, 
London. 

$1799. Improvements in or relating te trolley wirc and othor 
conductors for electric traction. George Edward Heyl- 
Dia, 6, Lord.streeb, Liverpool. 

21732. Method of automatically cutting out main conductors 
of powerful electrical currents. Siemens Bros. and 
Co., Limited, Birkbeck Bank chambers, Southampton- 
buildings, Chancery-lane, London. (Siemens und Halske 
Aktiengesellschaft, Germany.) (Complete specification.) 

21736. Improvements in apparatus for electrically lighting 
railway trains, Arthur Bernard Gill, 77, Chancery- 
lane, London. 

$1740 Improvements in dynamo-electric machines. Walter 
Langdon-Davies and Alfred Soames, 24, Southampton- 
buildings, Chancery-lane, London. 


DECEMBER 1, 

21759. Au improved process for the electro-deposition of 
metals. Sherard Cowper-Coles, 82, Victoria - street, 
Westminster, London. 

21904. Improvements in the manufacture of electrical insu- 
lating materials. Ernest Alexander Claremont, 4, 

Bloomsbury-square, London. 


$1540. 


21566 


81575 


81578. 


$1015. 
$1617. 


21629. 
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21806, Imprevements in or relating te trolleys, switches, and 
crossings used in connection with overhead wires for 
electric traction Phelan McCulloch, 6, Lord - street, 
Liverpool. 

£1813. Improvements in and relating to electric aro lamps. 
Louis Warren Emerick, 77, Chancery-lane, London. 
(Complete specification ) 

£1315, Imprevements in and relating to armatures and 
inductors. Victor Isodore Feeny, 60, Queen Victoria- 
street, London. (Allgemeine Elekbricitäte. Gesellschaft, 
Germany.) Complete specification. ) 

Improvements relating to electzic incandescent lamps 
and the iko. Societa Edison per la Fabricazione delle 
Lampade Eog. C. Clerici ed Co., 45, Southampton- 
boildinge, Chancery-lane, London. (Date applied for 
under Patente, etc., Act, 1883, Sec, 103, Jane 16, 1900, 
being date of application in Italy.) 


218327. 


COMPLETE SPECIFICATIONS ACCEPTED. 


To be published on Dec. 22. 
1899. 

19539. Automatic electric ciroult breakers for autematically 
clesing the circuit after breaking. Hopkinson and 
Talbot. 

23738, Electric lighting er heating apparatus. Bouillet. 

24049. Intercommunicatien telephone systems. Wilson. 

24058. Means for carrying off the gases generated in electro- 
lytic apparatus. Bein. 

Electrically-propelled vehicles 
therefor. Burnaby. 

K.ectromagnots. Delaveau 

Alternating-ourrent generators Lamme. (Date applied 
for under International Convention, May 24, 1899.) 

Electrical contact apparatus fer automatic signalling. 
Cadet and Chevallier. 

Method ef fitting the covers ef electric light fttings 
to their base parts. Lundberg and Lundberg. 

1900. 

Suspension devices for are 
Wehrmann and Bastians, 

Telephene car iastrument helders, Stamp. 

Indicators fer electric bells and the like. 
and Co, Limited, and Aird. 

Attachment to ceiling roses for raising and lowering 
central hole weights er fixing electrical fittings. 
Braham. 

Electric wall er floor ceupling seekets. Davies, Kent, 
and Stewart. 

17663. Method of and apparatus for signalling between 
stations having ne electrical or mechanical con- 
nection. Silkman, Selden, and Day. 

Switch apparatus for electrically-propelled vehicles. 
Feeny. (Allgemeine Elektricitáte-Gesellechaft.) 

13718. . ignitien devices for explosion engines 


25396. and permanent way 


25417. 
25431. 


1786. lamps and the line. 


14084. Julius Sax 


14798, 


16248. 


18347. 


SSeS . a 


TRAFFIC RETURNS. 


Increase 


Total recetpte for 
or half 
1899.! decrease. 


Line. year. 


Ending |1900. 1900. | 1899. 
£ £ £ £ £ 
Aberdeen Corp'rae'n| Dec. 1, 602; 496| + 104 18,707 116.050 
Birmingham Trams. „ 1]|4,283|4,140| - 157 210 2260200, 088 
Blackburn Corp'rat'n Nov. 30 405 390 + 15 19,183 21.492 
Blackpool Corporatn. ,. 29 185| 149 + 36 27,372 20.171 
Blackpool. Fleetwood Dec. 1| 136| 161 - 25 19,712 19,737 
Bolton Corporation.. Oct. 28 1, 2544 — 42,293 — 
Bradford City Trame Dec 2| 687 356 + 331 19,091 13,888 
Bristol Tramways Co.] N. v. 30 2,9872 696 + 291 — — 
Carlisle Tr'mw'ye Co Dec. 1| 118] 118) — 4 012 — 
Central London Ry. | „„ I |5,766| — —  |93,687e) — 
City & South London , 1.904 1,053 + 851 [35,860 21.561 
Cork E. T. and L. Co. Nov.29 327 359 ͤ— 32 19.647018, 216 
Dover Tramways . . Dec. 1 157 154 + 39.920 | 9,462 
Dablin & Lucan E. R Ost. 6 98 77 + 2111590 — 
Dublin U. T., elec. care Nov. 30 3, 265 2.7544 — A — 
Dublin S. D. Electric} ,, 30| 651) 665 — — — 
a Sa Corporation| Dec. 1 |8,999/8 892) + 107] -- — 
ax Corporation) ,, 1 672| 576+ 46 — — 
Hull Corporat'n E. S. ., 1 1.332] 656| + 676 45,656a4 — 
Liverpool Corporat 'i. N. v. 24 7, 9026, 902 4- 1,060 372 495.324, 115 
Liverpool Overhead. Dec. 2 1, 569 1,747 — 178 36 643 36,023 
St. Helens Tram wys. Nov. 288 — | — [ 174] — — 
Sheffield Corporation| Dec. 2 2, 6633 — — — — 
Southampton Tram: Nov.29 639] 291 + 348 — — 
Southporb Corpora n., 24 | 328| — | — — — 
Swansea Tramways..| Oco. 5 447] 263 + 184 7,093 4, 462 


e From July 30. / From June 30. 


a Since April 1l. c Since Jan. 1. 
*F tly returns. 


COMPANIES’ STOCK AND SHARE LIST. 


Namo. E» — 
Ar Comme C 118,000 1 i 
on ty s 8 p.c. s - 
British Insulated []  1-40,000 [SAI Er rr voa» B Lg Un 
o an co ces 00 08 48 QD „„ = : 19 1H ie Ly 
~ 6 per cent. Oum. Pref., 1-40, 00000 $s 
— ö per oen 99625 an op a op as ap 100 os wt 
British Electric Works, 60,001-06,000 .......... i * 
— 5 ghee 1-50,000.. ....... . as oo in - 97 ' 
— cont. First Debentures ...... ie 2 
British Westinghouse Mes. and Lionu 0 per cent. Pret. 8. 11 
Brush Electrical „ T e i| 
— Non. Oum., 6 per cent. Fre 8%. 1 
— — $$ per cent. Debenture Stock ... _...... 100 „ 10811 
C 8 Oable, Debentures. .......... m» = = ~ as =o 190 uo lu 
— — Ordner — = e — a § ae 14 
— 1 per comt. Nel 1 
CO10mpton and Oo. ***5 mo v0 50 (QE ae ee st aD ce c» 9 o Gub QD O O ew ^ QD 8 a i 
— § ae Wanted Gree d ĩ m ù "ty 
- — b per cent. Dobent ure $ = HF 
—  $ per cent. Deb, Stock, Nd. *e6 usoen an as 109 ao 
——— D per cent; Second Deb. Stk.,Prov.Crts. ........ . T. "uU 
| Construction .. 2.02... cerco 11 
— 7 per cent. Cumulative Fre. scm B ux 
— cent. Perp. ist Mort. Dod. æ 10 . 
W. T. H s Telegraph Works, Ordinary .. z baa r^y 
per cent. 50 ae 
I dis Bat VFC N gn 5 rr 
n k, u eroha, elegrap orks ^ as a M 
t cent. Dobentur eee 100 ~ 10914 
Telegraph truction and Maintenanos LL LLL. 19 . Bi! 
egraph Ordinary 6 % „„ „%% „%% „% 8 Wee er „%% E - 
——» per cent. Cum. 662 266 „ „6 ve COCO CE Mss eB ers [] ee 
Willans and Robinson, Ordinary, 1-80,000 ...... ......... B .. lj 
— 6 per cent, Cum. Pret., 0,00 I-60, 000 6925 22 66 6% „6% 6 —- 
—— 4] per cent. First Mortgage Debenture Stock, Red. 100 . 108-161 
Eleetrie Lighting and Supply.— i 
CC suo xd os 
Bournemouth and Poole, Ordinary ...................... l0 .. i$ 
oP por cont. Oum. Prob. <, is. CC 10 .. ll 
ture Btook, Red. ec % oc co emee ("REEERE ee 100 ae 103-16 
Brompton and Kensington, Ordinary ................«. - b. M 
— 7 per cent. Preferenos .......... TEE u^ 
8 Corp., ; Noa. 1-0, 000 8. 
Charing Cross and tand —— e 5 oe lj 
— per cent. Cum. Pref. "ee os OO ae =a ee » oe 6 ap iH 
Chelsea Supply — 2 ce ne — > 8. ejt 
— Of cent. bentures 9-9 eS 99 99 9s - e. 100 em Lu 
City of $ 9-0 € 9 9-9 eo Hmm 3 dA mE 10 oe 0-10 
~ 6 per cent. Cumulative Gl.... ~~» 10. lH 
— § cent, Debenture Stock Cee ee -ceercece oe as op 100 em 16-10 
County of London Provincial, Ordinary ...... 1$ = 11 
& 6 per cent. . Pret. æ coso „66 6 „ * aoe 10 -= J 
— — 44 per cent: Debentures Prov. Certe. All på. BA. — . Wu 
Edmundsons' Corporation, Ordinary, 1-17, 400. 6 . i} 
44 per cent. First Mort. Deb, ... ......... . M0 . l9 
Folkestone Wiectricity Supply, Lèd., Ord. Noe. 1-10,000.... 8 .. H4 
Hove Electric Lighting, Ord., 1-11 h ........ "M „ } 
Kidderminster and Dist. Blec. , Pref. 10 . 
London 9.9 9-0 99 99 GB O28 8 26 "0090090090099 | e 
6 cent, Pref. .......... b a 
or A per oont. st Mortgage Debenture Stock, Red... 100. W 
Metropolitan, D dau eis K 10 . lii 
cent. M Debvatare, Red ..........10 . NM 
Notting Hill Electric ausser s o . 10 . Dl 
Oriental, 1879 9.0 0.9 99 e QUO GD „ GD Ge 99 60 92 068 9 0 QD Of 62 EID OS Ow WD 1 - 
241 Share N eee „„ „% GS GD „„ @ „„ „ 9.0 (9 9-0 „„ UD a ^ 
ow oo 2 2 6666 6% „„ „ ͤ„ * ee e v * 
Oxford Riectrio Ordin 1-96 and 407-10 „ b ~ 
River Plate Electric Light and on, Deb. .... ..... 100 . He 
yal Com y of Mon CC Oe Ce reer „„62„„6„„ $100 ee 114 
B 
8 u [] 9 . ee aa 
— É cent. Debenture Stock com „„ „„ „ „„ „%%% %% 0600060 100 oe 
South Ordinary mo G2 OB „„ „„ „% „% „ 6% % „% „% % 6 „6% gg % ,j,- . 8 had 31 
84. James's and Pall Mall, Ordinary, 101-20, lll È ~ 10 
— 7 per cent. Pr lnnnn].xmgx,. cel. — . 75. is 
—— 8j per cent. Db. 10 pm 
„ Ordinary C» e Qe (90 „ eo GD OH 09 99 „%% %%% 59 009€ 5 = m 
EI trie Hal 9.8 ae „ C 00 0.2 „„ „ 2309009 90 9.8 Oe es b - Lj 
ec e Rallways.— 
Central London, Ordinary .. oues 00 s HI 
—— Pref. Half-Shares 9€ 9 ow mo as „„ „ „„ „ 090090 A -- d 
City and South London, Consolidated Ordinary ........ = 10 = qi 
— Ordinary 96 0909090600 „„ 99 40 Om Fees Oh 5. Mees ee 6 64 = 
— — 4 per cent. Debenture Son 100 nd 
5 per cent. Pref. m — ——— as aE 1 " qe 
— , * FDD — = 118 
Liverpool Overhead 6 cent. Fre. = 
Waterioo and City, 909 an 0.9 00 QD „ «D «^ o wen 100 e" a 
Electric Tramways.— ui 
Blackpool and Fleetwood Tr.mroad ....................-* 10 - M 
Brisbane Tramw **»9002520090009990909080099299 8808 oo 00 ee of 14 
British Columbia Klectric Railway Co., 5 per cent. Pref. .. 10 1.5 
British Electric Traction, Ording ꝗ . 12 An 
——— 6 per cent. Cm. Pt. 20100ĩ 60, 00 o.u. % Big 
b per cent. Perpetual Debenture Stock 2e. s. . 100 o 
B. Ayres & Belgrano Tram., ''A"6 peroent. Cm. P£,1-40,00 $ - H 
—— " B" 6 per cont. Cm. Pf. 1-77, 000... b * 104-187 
5 per cent. Deb. Stock, Ned —.— 100 2 108 
Prov. Cert. all d „2 6 „ „ „ 2 rr cose = ot 10} 
Kidderminster and District Lighting and Traction, Pref... 10 ~ 
New General Traction, Ordipazry............ cce eee o e ES = 
6 per cent. Cum. Pref. *"9»09090906090600809*9900009950990908 7 er 1 17 
Oldham, Aston, and Hyde Tramway, Ordinary  ........-- 10 .. "m 
— —— 6 per cent. Cum. Pr... erro 10 .. i 
Potteries Electric Traction, Ordinary, 26,067-40,000 ~. 10 =- In 
— § per cent. Cum. Pref., 1-20, 600 cc en 008 a 99 9 60 at = 108-108 
4j per cent, Debenture Stock..... T = 
id Telephones. — i ql 
ations elephone, Ordinary.......... as >o nc >o >o =o 2r =o x 
6 per cont. Cum. First Fr.. 10 = Ril 
6 per cent. Cum Second Frei... 10 - 
——— b per cent. Non. Cum. Third Frei... 12 Neh 
— í per oent. Deb, Stoch, Red 1O ge 
vert: Mo per cent. Deb. Stock, Red. — = = =-=- wW -= i 
Oriental and Bieotric Company === =- = aa = 


Inishtrahull, North of Ireland. It is expected that the 
installation will be ready by the middle of January. 


. the line. 
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NOTES. 


| Wireless Telegraphy.—Colonel Hozier, on behalf of 
,-Lloyd’s Committee, on Saturday last notified Glasgow 
ashipowners that it had been decided to establish experi- 
“mentally the reporting of vessels by stheric signalling at 


Arrangements are also being made for night signalling, as 
. well as day, at Kildonan, Arran, Scotland. 


Telephone Insulators. — According to the Amur 
 G'asette, an extraordinary telephone line has been built by 
. the Amur Goldworks Company at their place on the Seja 
River, to another establishment on the River Aldan. 
Instead of insulators, which are difficult to obtain in 
Siberia, empty bottles have been used on which to support 
Anyone who is conversant with the charao- 
teristics of the Russians can quite believe that there was an 
ample supply of empty bottles in the district. 


The Haab Electromagnet.—aAt a recent meeting of 
the Liverpool Medical Institution the electromagnet 
designed by Prof. Haab, of Ziirich, for removing small 
fragments of iron and steel from the eye was deacribed. 
Various speakers gave instances of the success of this 
magnet, which we have referred to previously in our 
columns. It requires about 14 kw. to energise it, and is 
capable of lifting about half a ton. One can hardly 
wonder therefore that it has been successful in removing a 
great number of splinters of iron and steel from the interiors 
of patients’ eyes. 

Branch Line Service. la view of the remarks of 
Prof. Carus-Wilson at the Institution of Electrical Engi- 
neers last week, in which he advocated increased service 
of lighter trains on branch lines of railways, it will be of 
interest to note that in Italy the Adriatic Railway Company 
is experimenting with a new and special type of auto- 
mobile designed for use on rails. Each vehicle can carry 
12 persons, and they will be used for conveying passengers 
in districts containing a number of towns at no great 
distance apart. By this means it is hoped to provide a 
fast service in districts where it would not pay to increase 
the number of heavy trains. 

Railway Carriage Lighting.—Dr. Audrew Wilson, 
in the Datly Chronicle science columns, deals with the lighting 

of railway carriages by acetylene, which is stated to be so 
successful in Germany. Referring to the progress made in 
the United Kingdom, he has a good word to say for electric 
lighting in this connection. Thus he states that even in 
the North of Ireland he has found railway carriages with 
an electric lamp in each corner of each compartment, such 
as you can switch off and on as you will. There are very few 
lines now in England which have not adopted electricity as 
the illuminating agent in their new rolling-stock, and we 
are pleased because electric lamps are to bo noticed in 
even the suburban trains on several London railways. 


Cables to the West Indies.—In view of the fact 
that the contract between the West Indian Colonies and 
the Pacific Telegraph Company expires at the end of next 
year, à movement is on foot which it is hoped will result 
in the securing of improved connection between these 
colonies and Great Britain. The Governor of British 
Guiana is taking the move in the question, and has written 
to the governors of all the other colonies on the subject. 
It is urged that united action should be taken towards 
inducing the Imperial Government to organise an all-British 
cable out to the West Indies. Unfortunately, the colonies 
in question are by no means in the most prosperous con- 
dition owing to the depreciation of the sugar plantations, 


but we trust that “ane may be done in the direction 
indicated. 


Metropolitan Railway Ventilation, — Mr. J. 
Galloway Weir, M.P., has been concerning himself over 
the ventilation of the Metropolitan and the District under- 
ground railways, and has secured copies of the corre- 
spondence on the matter between the companies and the 
Board of Trade. The letters show that the introduction of 
the ventilating outlets recommended by the Parliamentary 
Committee is being postponed, due to the proposed adoption 
of electric traction. We presume that the authorised expense 
of constructing these ventilators will eventually be saved. 
It may be of interest to our readers to know that the 
member of Parliament above mentioned takes much 
interest in many things. It wae of him that a colleague 
wrote : | 
The weary Weir with questions drear 

The notice paper crams, 

Surely there never was a weir 

That caused so many dams. 


The Glasgow Exhibition.—While the Glasgow 
Exhibition may only serve as an additional attraction, the 
fact remains that the city of Glasgow is selected as the 
meeting place of a great number of engineering institutions 
during the next year. Thus the Institution of Civil Engi- 
neers are holding a congress in the city; the annual meet- 
ing of the Municipal Electrical Association is also to be 
held there; and we now learn that the Automobile Club 
have’ 80 arranged their long-distance trials for 1901 that 
seven days will be spent at the Glasgow Exhibition. The 
route selected for the next year’s trials will comprise 
1,200 miles, This long journey will be commenced on 
Aug. 12, and the cars are due at Glasgow on Ang. 19. 
The cars will be on view in the exhibition for the next 
five days, and the return journey commenced on the 26th. 
We understand that the buildings of the exhibition are 
now almost completed, and that good support is being 
obtained from all the leading engineering firms in the 
country. 


The Proposed Mont Blano Raliway.—The special 
correspondent, as a rule, is lacking in humour, and the 
special correspondent at Geneva of the Daily Maŭ is. no 
exception. This gentleman states that “the construction 
of a railway to the summit of Mont Blanc, similar in all 
respects to the Jungfrau line, is under consideration. The 
route which presents the least obstacles, and which is likely 
to be chosen, is on the Savoy side, departing from the 
village of Houches. There will be 12 stations, which will 
be specially built to resist the climatic conditions, and will 
be supplied with every convenience for travellers. The 
length of the mountain railway is estimated at 11 miles. 
The hydraulic power, which will be electricity, will be 
obtained from the River Arve and the Mer de Glace. The 
author of the scheme, a French engineer named Fabre, 
has laid the plans of. the new railway before the French 
Minister of the Interlor" If the line is not to be 
similar in all respects to the Jungfrau Railway, it might 
be an advantage to make the hydraulic power of gold 
instead of electricity. 


The Central London Vibrations.—The numerous 
letters which have been written to the daily papers 
respecting the annoyance caused by the Central London 
Railway to householders along the line of route should be 
received with caution. It is exceedingly easy to write to 
the papers, and it is aleo easy to make the most of 
inconvenience, however slight. It will be noticed, however, 
that the Central London Company has not denied that 
their trains may be heard and a certain amount of vibra- 
tion produced along certain parts of the line, and it will 
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examination about the point in question. What we should 
like to see would be a comparison made between the 
vibrations caused by the trains in the Central London 
Railway and by the traffic in the public streets. Another 
ill effect of the twopenny tube is exploited by the Daily 
Mail, and if sufficiently boomed will do much to increase 
the financial prosperity of the company. It is seriously 
stated by a passenger on the line that a journey on it 
prodaced on him the effect of intoxication. He had, in 
fact, after going out into the fresh air, to support himself 
by holding on to railings for 20 minutes. We think this 
gentleman had a remarkably cheap experience for his 
money. 

Standard Time,—From the first of the new century 
we understand that the official standard time in Spain will 
be obtained from Greenwich, so that there will be absolute 
uniformity in time between Great Britain and Spain. 
Owing to the geographical position of the two countries, 
the error introduced between the official standard time and 
the local mean time for any part of Spain will not be very 
great, and there will be considerable advantage from the 
adoption of the Greenwich standard. This move raises 
the question as to whether it would not be advantageous 
for all nations to have a standard time. As far as those 
firms which have business over the submarine cables are 
concerned there would be considerable benefit derived, 
and it would also greatly help the numerous newspaper 
editors in preparing their foreign news. These advantages, 
we are afrald, will not be apparent to the great bulk of the 
people in the country, and the workman who has been used 
to dine at 12 noon would seriously object to an alteration 
which he would presume to have been made in his routine. 
We do not suppose that the official adoption of a standard 
time would produce riots similar to those known as the 
ten-day riots, but we are quite sure that no official standard 
would become common in the various countries, owing to 
the extremely radical changes which would have to be 
made. 

Patents for Details.— We have several times had to 
refer to the patente which the two or three large manufac- 
turing firms of the United States have taken out in this 
country for the details of their apparatus. These patente 
are, asa rule, for such trivial points in the device of the 
machinery as would be devised by the ordinary draughts- 
man, and which do not require any inventive skill. We 
have said before now that in our opinion these patents for 
details would not stand the test of the law courts. 
We are pleased to see that in the United States 
an action has recently been tried on this very point, 
and that our opinion has been upheld by the Court. 
The action in question was between the Thomson-Houston 
Electric Company and the Walker Company. The patent 
alleged to have been infringed by the defendante was for a 
brash-holder of the block form, in which a spring keeps 
the brush against the commutator. The brush moves in 
the slot or socket of the brush-holder. Another patent 
for an exceedingly common form of brush-holder was 
alleged to have been infringed, but the Court held that in 
each case the device which was patented was wholly 
wanting in novelty. We trust, therefore, that electrical 
engineers in England will not be frightened by the 
exceedingly numerous patents which these firms have taken 
out for details. 

Electric Lighting in Bombay.—After years of 
consideration, a committee of the Bombay Corporation 
has at last recommended that an electric lighting 
concession should be granted. It is not convenient 
at this distance from the town to take up the question 
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be exceedingly interesting to hear the result of an expert | as to whether the supply could be most econoa 


cally given by the Corporation or by a compan; 
The only evidence we have is that the Corporatia 
has refrained up to the present from taking any sien 
towards supplying electric light from a municip 
station. On the other hand, the company to whom it i 
proposed by the Electric Lighting Committee to give th 
concession, have taken active steps in other parts of Indi 
for providing electric lighting for towns. As this compar 
are the agents for Messrs. Crompton and Co., one can wel 
believe that a certain amount of the energy of Lieutenant 
Colonel Crompton has been infused into them. We therefor 
hope that there will no great delay over the granting d 
the concession, and that Messrs. Kilburn and Ce. will car; 
out the work with their usual promptitude. As an erampk 
of what this company has done elsewhere, we may mentio 
that the Calcutta Electric Supply Corporation have alresdr 
declared a dividend, it being at the rate of 5 per cent. pr 
annum for the half-year ending June 30. In view of th 
supply having only been given for a short time in Calcutta, 
this result is most satisfactory. 


Smoke Nuisance.—An interesting case illustrating 
the law with respect to smoke nuisance was recently tried 
in the Lancashire Chancery Court. A new section of the 
line for the Midland Railway Company was, in the sprizg 
being constructed at Heaton Mersey, and the plaintif 
objected to the smoke issuing from the locomotives, ete, 
of the railway contractor. He urged that this smoke vn 
greatly to his annoyance, and that it damaged the plant 
and shrubs in his garden. He particularly urged ths 
orchids valued at £10,000 were liable to serious damage 
The Vice-Chancellor ruled that a casual or temporary 
nuisance would not be interfered with, but that the Cour 
would move in the matter if it were proved that mb 
stantial injury would be caused unless the nuisance cx 
plained of was stopped. The orchids, however, we 
not to be considered in the case, but only the effect of à 
smoke on ordinary garden planta. The decision of the Vic 
Chancellor was that the smoke nuisance caused would lar? 
done damage to the garden, and that in consequene the 
verdict would be for the plaintiff, who would have tbe 
right to apply for an injunction if the nuisance were 
repeated. It seems to us to be rather a hard condition 
to lay down that contractors who have to work with 
temporary plant should be obliged to adopt smoke-cor 
suming devices. Of course the actual damage done shouk 
be compensated for, but too much obstruction should m 
be placed in the way of conducting new transport facilities. 


Institution of Electrical Engineers.— At th 
ordinary meeting of this Institution to bs held o 
Thursday, the 20th inst., Lieut.- Colonel Crompton 
E.R.E., will read a paper on the Electrical Engineen 
(Royal Engineers) Volunteers in South Africa. It l 
hoped that the lecture will be accompanied by lantern 
views illustrating the life of these volunteers at the 
front. We expect there will be a very large gathering 
to hear Lieut.-Colonel Crompton's experiences li 8 
obviously no sinecure to be the commanding officer of è 
corps of Electrical Engineers, and especially of a detachment 
just returned from the front. As an example of this e 
would instance the number of engagements at whic) 
Lieut.-Colonel Crompton has to speak within the nri 
week. These commence with the dinner which is 9 
be given at the Trocadero Restaurant on Saturday 
next by the members of the corps to the South Africas 
detachment. On Monday, the 17th, there will be another 
dinner to the detachment, at which again the commanding 
officer will have to speak, as will also be the case at the 
reception on Tuesday, the 18th, in the Covent Garden 
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Theatre, The lecture on Thursday should be practically 
the last straw, and we trust that Lieut.-Colonel Crompton 
will then have a rest till after the Christmas holidays. We 
understand that the applications for tickets for Covent 
Garden on the 18th are exceedingly numerous, and that 
great interest is being displayed in it by the ladies 
indirectly connected with the Institution. 


Insulating Observatories.—The Financial News last 
week had a caustic leader on the question of the inter- 
ference with magnetic observatories by stray currents 
from electric tramways. As far as the financial element 
in the leader is concerned, one cannot but agree with the 
remarks of the writer. It is a question of the ultimate 
good of the largest number, and we do not think that even 
a magnetic observatory should be allowed to interfere with 
improvements in facilities for rapid communication in large 
towns. We know that there has been a continuous record 
of magnetic observations carried out at the Kew Observa- 
tory for a large number of years, and that the sequence of 
these records will be broken if the observatory has to be 
moved elsewhere. It is, therefore, only to be expected 
that the physicists of the country should make strenuous 
efforts to protect the observatory. We believe that the 
electrica! engineers responsible for the equipment of the 
lines near Kew have also undertaken to use special precau- 
tions against interfering with the instruments in the 
observatory. The decision as to whether these precautions 
are sufficlent lies with the Board of Trade, and this decision 
is being held back unduly—in fact, the London United 
Tramways Company have practically everything ready for 
working, and yet the decision of the Board of Trade as to 
whether their system is to be allowed has not been given. 
Reverting to the leader in the Financial News, one finds that 
the writer has gone wrong in his scientific observations when 
he assumes that it is possible to insulate the instruments 
themselves against disturbances from stray currents from 
the tramways. Unfortunately, anything which would inau- 
late these instruments from the magnetic lines of ferce 
from these stray currents would also insulate them from 

the field of the earth’s magnetism. 


High Vacua Testing.—A patent has recently been 
granted in the U.S.A. to Mr. John Waring for a method 
of gauging or measuring the degree of tension of a confined 
body of gas, and with especial reference to obtaining an 
equal vacuum in the exhaustion of electric lamps. "The 
fundamental principle underlying the method is that the 
regular transmission of heat in a rarefied gaseous medium 
depends upon the density of that modium. In applying 
the invention a known resistance is taken as a standard, 
and with this is compared a resistance enclosed in 
a suitable chamber connected to the lamp bulbs or 
other chambers undergoing exhaustion. This com- 
parison can best be made by using for the standard 
resistance one or more standard incandescent lamps and 
comparing therewith one or more similar lamps whose 
bulbs are in connection with the exhaust pipe to which tho 
lamps are connected for exhaustion, a galvanometer being 
used to show the proper degree of vacuum. The theory of 
operation is that the deflection of the galvanometer is pro- 
portional to the change in resistance of the filament, which 
in turn is proportional to the change in temperature, and 
this in turn is proportional to the number of molecules 
impinging upon the filament, which number of molecules is 
proportional to the degree of vacuum; consequently, the 
deflection of the galvanometer is proportional to the 
vacuum, In other words, the method consists in elec- 
trically heating a conductor in a vacuum and measuring 
the electrical resistance of such conductor while heated. 
In carrying out the method a Wheatetone bridge arrange- 


ment is employed. We are indebted for the above to the 
Electrical World. 


The Glasgow Section.—The section of the Institu- 
tion of Electrical Engineers at Glasgow is infusing con- 
siderable vigour into its debates, and is also organising . 
them on what we consider to be good lines. Asan example 
of this, we may mention that on Wednesday last the dis- 
cussion on the paper by Mr. W. E. Langdon on “ The Super- 
session of the Steam by the Electric Locomotive” took 
place. The full debate will be reported in our next issue, 
and our readers will then see that the matter was taken 
up most thoroughly. This is due to one or two of 
the local members arranging for a sub-division of 
the various pointe raised, and selecting the most capable 
engineer in the district for each special point. As a con- 
trast to this, the debate last week at the parent Institution 
is most striking. While certain speakers kept to the issues 
of the subject under discussion and added their practical 
experiences, there were others who simply wasted the time 
of the meeting. Without mentioning names, une is tempted 
to ask what value can possibly arise out of a résumé of the 
progress of telegraphy and the fight between electric light- 
ing and gaslighting in a paper on the electrical equipment 
of our main lines of railway. Or, again, is it of intereat 
to the members to know that the subject is an extremely 
old one, and that the speaker has looked into the matter 
for various authorities and Governments, if that speaker 
refrains from giving in a concise manner the conclusions 
which he came to from hls investigations. In our opinion, 
it would be well to enforce a rule that no member should 
be allowed to continue speaking if he wastes three minutes 
over introductory remarks whieh do not concern the paper. 


Electrical Work at Cardiff.— The question has nor 
been decided at Cardiff as to what should be done with 
respect to the vacancy created by Mr. Appelbee leaving to 
take up a more responsible position at Ashton-under-Lyne. 
It will be remembered that the Tramway Committee have 
had for some months now the services of an expert electrical 
engineer, and that it is proposed to erect a separate gene- 
rating station for the tramway system. It has now been 
decided by the Council that this gentleman (Mr. A. Ellis) 
shall also be responsible for the electric lighting of Cardiff. 
In our opinion there is much to be gained by the com- 


bination of the two posts, always provided that the work 


of the engineer selected is not hampered by conflicts 
between the two committees. In spite of what has been 
written by what may be termed interested engineers, there is 
practically very little advantage in isolating the tramway 
generating works from those wholly used for electric 
lighting. In the present instance the fact has to be con- 
sidered that at Cardiff alternating currents are used for 
lighting, whereas, of course, the tramway machinery is 
likely to be of continuous current. There is no reason 
why the much needed extensions in the electric lighting 
system should not be carried out on the direct-current 
system, and in that case plant could well be placed in the 
same building as the tramway plant. If this is done, there 
will be a saving in the stand-by plant required, and also 
in the cost of labour. The only thing which seems likely 
to act against a combined scheme is the character which 
the councillors at Cardiff have for interfering with 
the under-officials of their departments. As, however, 
the Electric Lighting Committee have agreed to 
accept the electrical engineer of the Tramway Com- 
mittee as quite capable of managing their electric light- 
ing station, mains, and particularly the staff, they will, we - 
hope, work smoothly with the Traction Committee. In view 
of the history of the Cardiff undertaking for the last three 
years, it is evident that the organisation of a staff interféred 
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with and mismanaged by the individual members of the 
committee has been a very heavy task for the engineer 
who is now leaving Cardiff. We congratulate Mr. Ellis on 
his appointment, and wish him every success in the heavy 
work he has in hand in equipping the tramways, etc. 


The Government and Telephonic Facilities.—On 
Friday last an influential deputation waited upon the 
Marquis of Londonderry at the General Post Office to 
proteat against the suggestion of the Post Office to cut off 
their special wires to Glasgow. It appears that some large 
firms arranged with the National Telephone Company to 
have special wires communicating with the telephone 
exchange in Glasgow, as there were too many delays 
by going on the public trunk wires. The Government 
took over the trunk from the National Telephone Com- 
pany in 1896, and the Government contend that by 
the agreement with the National Telephone Company 
all the business should come on the trunk lines. The 
deputation pointed out that their agreements with the 
Telephone Company were made prior to the trunk wires 
being acquired by the Government ; that the facilities 
given on the trunk lines were not such as would meet 
the demands of their business; and that the royalty 
paid by the deputation to the National Telephone Com- 
pany would equal, if not exceed, any charges payable 
to the Government for the use of the trunk wires. The 
Marquis of Londonderry promised to consider the matter, 
and see whether any possible arrangement could be made 
to meet the difficulty. The real point at issue seems to be 
as to whether firms carrying on business at considerable 
distances from the large industrial centres are to be com- 
pelled to use the trunk wires, or whether the Government 
will not erect and maintain for them independent private 
lines. We do not think that it is so much the question of 
expense that these firms consider as the saving in time, and 
also the convenience of being able to at once call up the 
central exchange without the intervention of a local 
exchange. From what we remember of the Newcastle- 
on-Tyne Post Office telephone system some eight or ten 
years ago, its great advantage over the company s exchange 
was that most of the large collieries and ironworks in 
Northamberland as well as the large shipbuilding yards 
and dry docks were connected direct with this exchange. 
In consequence, one could quickly get through communica- 
tion, involving only one switching operation. We trust, 
therefore, that the Marquis of Londonderry will not 
allow red-tape to prevent the establishment of long private 
lines in connection with telephone systems, whether they 
are managed by municipal authorities or by the National 
Telephone Company. 

Railway Traction.—In a leading article the Elektro. 
technische Zeitschrift comments on the increasing practicability 
of equipping standard-gauge railways for electric traction. 
Since considerable distances are Involved by railway work, 
the transmission of energy by means of high-tension multi- 
phase currents is a fundamental basis for such projecta, 
opines the authority in question. But the transformation 
of the energy prior to its final conveyance to the pro- 
pelling motors of the trains may be accomplished in 
various ways. As a matter of fact, three systems have 
already been tried. One of these consists in the con- 
version of the high-pressure multiphase currents into 
continuous currents of moderate pressure by means of 
fixed transformers and rotary converters placed in sub- 
stations. In this case the arrangements are similar to 
those prevailing for ordinary tramways, except that they 
are on a correspondingly larger scale. A second system 
consists in converting the high-pressure multiphase 
currents into multiphase currents of moderate pres 
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sure, and conveying the same to the train 
through three separate conductors. In this cas 
at least two special conductors are requisite, while 
the rails may constitute the third, and the train 
would, of course, be equipped with multiphase motor 
The third system consists in conducting the high 
pressure multiphase currents by means of three overhead 
wires direct to the train, which is equipped with tran 
formers and multiphase motors. As regards the relative 
values of the three systems, expert opinions differ. Esh 
has its particular advantages and disadvantages. To 
the first-mentioned system belongs the merit of having 
the least number of untried combinations, besides that 
of being already extensively adopted. But as a st 
off against the great advantage of securing complete 
control of the speed and of obtaining high efficiency at 
all speeds when continuous-current motors are employed, 
the disadvantage of having to take fairly large currente 
from the working line must be taken into account. 
The same disadvantage holds for the second system, 
which does not, however, combine the easy regulation 
and high efficiency of the motors as a compensation, 
for which reason it has been adopted only where fairly 
constant speed can be maintained. The third system 
combines the great advantage of easy transmission, and, 
therefore, permits the use of heavy trains designed for 
high speeds, by virtue of which ite application for standard. 
gauge railways gives great promise of success. Experi- 
ments in Lichterfelde have proved the practical possibility 
of this system, and a trial on a larger scale is to be made 
on the military railway to Zossen. 


Road Traction.—Prof. Hele-Shaw’s paper on "Rod 
Traction” attracted a good attendance at the Society d 
Arts on the Wednesday of last week. The authors sui 
in all that pertains to the improvement of road surts 
and to the perfection of automobiles is well known. b 
the paper in question a strong contrast was drawn between 
the ease with which resistance to motion in water can 
be ascertained and predetermined, as compared with the 
difficulty in arriving at any reliable average figures for 
road traction. Thus figures were quoted by the author 
to show that the maximum tractive effort on a good road 
may vary in the ratio of 1 to 3, according to the state of the 
weather. One most interesting point which was discuued in 
the paper is the wear of the road due to heavy automobile 
passing over them. Figures are quoted from experimental 
trials in France to show that such heavy motors my 
inerease the cost of upkeep of a road by as much as £50 
per mile per annum. It does not, however, follow from 
this that these heavy motorcars should not be used, 
because, even considering the extra cost of upkeep of ros, 
they may be considerably cheaper transport agents than 
horse-drawn vehicles or local railways. Prof. Hele-Shsv, 
however, hoped that the designers of carriages would» 
proportion the size of their tyres as to reduce the wear ol 
the roads as much as possible. The instruments were 
described with which the committee appointed by the 
British Association are investigating the various causes of 
resistance to self-controlled vehicles on the common roads, 
and it was pointed out by the author that up to the present 
the frictional resistance of traction has not been se 
out from the resistance due to vibrations of the vehicles 
Another point requiring investigation was the influence in 
the power required, if any, of driving the car by the front 
or rear wheels respectively. In the discussion which 
followed, Lieut.-Colonel R. E. B. Crompton gave som 
interesting information as to the use of traction engine 
over the veldt in South Africa. In the months of Joly 
August, and September the resistance to traction on th 
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surface of the veldt was less than occurred on the best 
English roads at this time of the year. In South Africa 
they had used for the first time very broad wheels, in abso- 
lute opposition to the time-honoured custom of the Boers, 
who employed only narrow wheels. The result of using the 
broader wheels was that the very thin crust of the veldt was 
not broken up, and that much greater traffic could be taken 
over a given route without destroying the surface. Mr. A. R. 
Sennet also spoke, and gave some curious figures with respect 
to the advantage of driving the front wheels of a carriage. 
These were not in the form in which they can be referred 
to as percentages, but of two exactly similar cabs, with the 
exception that one had the front wheels driven and tho 
other the rear; the first-named was able to run for several 
hours more on the one charge of the accumulator. It is 
not easy to see why there should be any great difference 
between front and rear driving. 


Incandescent Lamp Development. —Mr. Edwin W. 
Hammer is contributing to the Electrical World a series 
of articles on incandescent lamp development up to the 
year 1880. Those who are interested in historical 
lamps will find these articles of great value, in that 
illustrations are given as. well as descriptions of most 
of the earlier forms of incandescent lamps. The author 
is chiefly indebted to the Patent Office records for some 
of his earlier information, and it is obvious, as he 
pointed out, that some of the earlier lamps could 
never have been successfully made by their inventors. 
For instance, the Starr-King lamp, which was patented in 
1845 by an American, J. W. Starr, is one of these. It is 
generally believed that Mr. Starr resided in England. In 
this lamp two alternative forms were proposed. In one, 
wires of platinum or other metals were to be raised to 
incandeacence, and in the other the inventor proposed to 
employ pieces of carbon. With respect to the carbon 
lamp, he states that the “form of carbon found on the 
interior of coal-gas retorts which have long been used is 
well suited for this purpose, and may be worked into the 
form of eitber small pencils or thin plates by the aid of the 
saw and file.” The carbon plates or pencils are to be 
enclosed in a Torricellian vacuum produced in a glass tube 
similar to those used for barometers, except that the upper 
end is enlarged into a cylindrical bulh, with a stout 
platinum wire sealed in at the top. The length of the 
tube, exclusive of the bulb, was to be about 30in. ; the tube 
is filled with mercury in the same manner as a barometer, and 
then stood upright with its open end in a basin of mercury, 
the column of mercury in the tube falling until it is 
balanced by atmospheric pressure, leaving a vacuum above 
it. The carbon rod produced by mechanical means was, of 
course, of very low resistance, and hence required a con. 
siderable current to heat it. It is curious to note that the 
other inventors, such as M. J. Roberts in 1852, Changz in 
1853, Dr. Isaac Adams in 1865, Lodyguine in 1875, and 
Konn in 1875 all proposed to use this short thick bar of 
carbon of low resistance. It is due to this that the Edison- 
Swan combination were able to uphold as long as they did 
the patents for their incandescent lamps employing carbon 
filaments of bigh resistance. One of the most interesting 
lamps described in the first of Mr. Hammer's articles 
is the Konn lamp. In this there were a number of short 
rods of carbon, which were so arranged in connection with 
a falling switch that as soon as the first one had burnt out 
the next one came into circuit. Some extensive experi- 
ments carried out by this lamp showed that while the first 
carbon lasted somewhat more than a quarter of an hour, 
its avorsge duration being 21 minutes, the succeeding 
carbons lasted on an average for two hours. It seemed 
from this that the vacuum employed was far from perfect, 


and that the small traces of oxygen remaining in the bulb 
were consumed by the burning up of the first filament. 


Gloucestershiro Engineering Soolety.—The first 
general meeting of the new session of the members of the 
Gloucestershire Engineering Soclety was held last week. 
There was a large attendance of members, the chair being 
taken by the recently-elected president, Mr. Hamilton 
Kilgour, A. M. I C. E, M. I. E. E., electrical engineer for the 
borough of Cheltenham. In delivering his presidential 
address, Mr. Kilgour referred to the important industries 
which depended upon the application of electricity— 
namely: telegraphy— with and without wires, over- 
land and sea and submarine, in peace and in war, 
simple, duplex, quadruplex, and multiplex, signall- 
ing, printing, and writing; telephony — urban and 
inter- urban; electric lighting—indoor and outdoor, mine 
lighting, searchlights in peace and in war; power trans- 
mission—to towns from a source of cheap power, to 
factories and in factories, electric tramways, electric rail- 
ways; electro-chomistry—alkali and bleach manufacture, 
calcium carbide, typing, and sewage purification; and 
applications to medicine and surgery—galvanic treatment, 
cautery, and radiography. The revenue derived from these 
industries, and from those depending on the manufacture 
of machinery and apparatus for them, amounted to several 
millions per annum, and the total capital expenditure was 
expressed in hundreds of millions. These figures might 
enable them to realise the enormous part now played 
by electricity in contributing to the welfare of mankind, 
and might stimulate their interest in the labours 
of the pioneers of electrical science. There were at 
the present time, roughly speaking, 764,000 miles of 
telegraph lines, and a total. mileage of conduetors of 
2,584,000 overhead. There were 85,000 miles of under- 
ground conductors, making a total of 2,669,000 miles of 
land conductors. Of the submarine cables, 20,357 
miles belonged to various governments and 167,632 
belonged to companies, making a total of 177,989 miles 
of submarine cables. There were 42 large cable ships kept 
for the repair of these cables. Turning to electric supply 
in Great Britain, there had been a total of £11,445,000 of 
capital expended by companies and £11,834,000 by muni- 
cipalities, and at the same time revenues obtained from 
electric supply by companies of £1,053,000, and by 
municipalities of £988,000, or about $2,000,000 a year 
altogether. Those figures related simply to the United 
Kingdom. The number of lamps connected at the 
end of last year were 3,608,000 by companies and 
4,052,000 by municipalities, With regard to telegraphs 
the number of messages sent last year amounted to 
90,415,000. As to telephones, the National Telephone 
Company, the largest telephone company in the kingdom, 
had expended £6,827,000, and had paid a royalty to the 
Government in 1899 of £123,000. Those figures gave a 
fair idea of the enormous applications of electricity to the 
uses of their civilised life. Continuing, Mr. Kilgour dealt 
with some electrical discoveries that had been made in 
preceding centuries, and aleo with the progress in 
the science within the last 100 years. He said it was 
trae that up till 1750 expcriments were made, but it 
was practically only in the reign of the present Queen that 
English philosophers had made experiments which led to 
the discovery of electromagnetism. Nearly every great 
work that had been done had been effected in the reigns 
of the three Queens of England. Thus in Elizabeth's 
reign Gilbert made important discoveries in magnetism, 
and did some work in electricity. This was continued. in 
Anne's reign by Hauksbee, and in the present reign by 


such scientists as Faraday, Kelvin, Maxwell, and others. 
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THE ARRANGEMENT OF THE DISTRIBUTING 
NETWORK. 
BY CHAS. A. GILLIN. 
(Continued from page 799.) 


Parsuing the method of e the network into 
sections, we can further facilitate the locating of faults by 
dividing each section into a number of sub-sections ; and 
having traced the fault to a certain section, ite sub-sections 
iris transferred iani at a 1 b the main 5 
without interru e supp any way, and the 
Tp II 

es the su e i us 
easily „ound In the same manner the streets forming the 
sub-section can be transferred to the main network one by 
one (as before without interrupting the supply) until the 
fault is located to a single length of cable, when the work 


of location is finished as far as the arrangement of the net- 
work is concerned. 

Iu locating the fault in a section of the network 
us described above, the ingenious instrument devised 
by Mr. R. C. Qain, chief electrical engineer to the Cor- 
poration of Blackpool, which he calls a leakage ammeter, 
might be used with great advantage, as its employment 
would effect a considerable saving of time. Most of the 
time expended in the localisation of faults, however, is 
necessarily taken up in disconnecting and conneciiog up 
cables, etc., and before closing this article a few words 
coat as said about the disconnecting boxes and their 
ns, " 

The Board of Trade regulations lay down the maximum 
number of consumers who may be affected by a breakdown 
as 80, and this implies that disconnecting boxes should be 
placed at a maximum distance of about & quarter of a mile 
«part in the streets of a town. This is a very convenient 


distance to place the boxes apart if there are no other long 
or important streets branching off the one in question, for, of 
course, boxes must be placed at all the principal street 
junctions, and, in fact, at almost every street where there 
is any prospect of a demand for electric energy. There is 
no necessity for fixing the disconnecting boxes until the 
time arrives for extending the mains down the streets 
referred to above, but provision for them should be made 
when laying the cables in such a manner that sufficient 
slack can be obtained for inserting the boxes without 
having to lengthen the cables. 

Some illustrations are given to show the different types 
of disconnecting boxes in use at the present time in some 
of the larger supply undertakings. It will be noticed that 
to obtain access into most of these boxes, a number of 
screws have to be drawn, which operation takes up a good 
9780 of time when a large number of boxes are being dealt 


f and alr 
s inserted 


Most street boxes are rendered 
tight by means of indiarubber bands or ring 
between the lid and the box—a most unsatisfactory 


method, as indiarubber hea, sticks, and gives a lot 
of trouble generally. The arrangement of box cover 
shown in Figs. 6 and 7 was invented and patented in 
1895 by Mr. S. W. Baynes, the present chief electrical 
engineer to the Vestry of St. Pancras, and it deserves 
particular notice in connection with the subject matter of 
this article as a great saver of time and labour, inasmuch 
as it takes less than one minute to open the box, disconnect, 
and close the box again, whereas in most other boxes the 
aame cannot be done in 10 times that amount of time. It 
will be seen that there aro no screws to unfasten, access 
being gained to the interior of the box by merely lifting 
off the covers. In designing the box cover so as to render 
the admission of water into the box Ey ey oy under any 
circumstances, the principle of the corollary to Boyle's law 
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was followed—i.c., that the pressure of a given quantity of 
gas varies inversely as its volume. As shown in Fig. 6, 


the outer lid projects loosely over the outeide of the bor, 


and another lid made of copper fits into a trough contain- 
ing oil, thus making the box air-tight. If water rises 
around the box and endeavours to force ite way between 
the outer cover and the box, the enclosed air is compressed 


until its pressure balances the pressure of the water outside, 
and thus effectively prevents its ingress into the box. The 
depth of the cover can be increased so as to easily resist 
any depth of water, and the box may be filled with an 
insulating compound in the usual way, thus preventing 
any water finding its way in through the joints between 
the upper and lower parte of the box. Fig. 8 illustrates a 
box uted by the Western Electric Company. 


A few words may also be said here for the disconnectin 
fittings as a valuable factor in saving time. Complicate 
arrangements to save space and reduce the size of the dis- 
connecting boxes should be rously avoided, as they 
tend not only to create confusion and loss of time, but 
often to cause disastrous results through taking off the 
wrong link, etc. Simplicity commends itself, and the 


arrangement of disconnecting fittings in Fig. 6 may be 
pointed out as being exceedingly simple and’ reliable. 
This box was designed by the writer to serve the purpose 
of a feeding-box, provision being made for thickening up 
the feeders in the future. Four distributing cables leave 
the box to convey the current in four different directions, 
and the links for disconnecting them poiut 5 in 
the same direction as the distributors they disconnect, it 
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being quite unnecessary, therefore, to perform a feat of 
memory or make a trial disconnection before being able to 
cut off any desired cable. The same remarks apply to the 
‘feeder links. 

In this article the writer has had no intention of 
criticising any existing systems of distribution, bat he has 
endeavoured to indicate on broad lines a system of building 
up a distributing network from the commencement of the 
undertaking, so that all extensions of mains, however 
small, sd d made subsorvient to the systematisation of 
the complete network. I bave to thank Messrs. G. Clark 
and Sons, Shipley, the makers of the street boxes men- 
tioned, and sole makers of Mr. Baynes’s patent boxes, for 
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kindly lendin me some of the illustrations used in this 
article, and taken from their catalogue. 


THE PHILOSOPHY OF DYNAMO DESIGN. 
(Specially contributed. ) 
(Continued from page 764.) 
THE MaGNETIC CIRCUIT. 


If a coil of wire be wound in a helix so as to form a 
solenoid, the number of lines of force flowing through it 
will depend upon the magnetising force, or number of 
ampere-turns Since in the C. G S. system if H equal the 
magnetising force and a ¢ the number of ampere-turns, 


H 46 1257 times the ampere-turns per centi- 


metre of length, the number of lines of force will be 
increased in the same proportion as is the magnetising 
force. If, however, a steel or iron core be inserted in the 
solenoid, we have seen that the number of lines of force 
now flowing through the core will be enormously increased, 
but they will be no longer increased proportionately with 
the increase in the number of the ampere. turns, although 
this will be the case when the magnotising force is 
weak, but as the number of ampere-turns is increased, 
they will have 1less effect in producing additional 
lines of force. We know that the reason why the 
number of lines of force is increased by the insertion 


of the iron core is because the iron offers them an easier 
path than air does, or, as it is usually termed, the perme- 
ability of iron is greater than that of air; and if we repre- 
sent the induction or total number of lines of force flowing 
through unit cross-sectional area of the iron by B, for any 
given value of H, then B=, H. where p is called the 
coefficient of permeability of the piece of iron. And it 
will be found that as B increases in value n will decrease; 
or, in other words, as the iron becomes its 
permeability becomes less. 

Since H=1:257 xa f, it is easy to measure the value 
of the magnetising force, and it is also not difficult to 
obtain values for B, althongh the method of doing so is 
outside the scope of these notes. If, then, a known number 
of turns of wire be wound round a given length of iron 
bent in the form of a closed ring, and the magne 
current be increased by uniform small amounts, 
the different values of B and H marked on a chart— 
the former as ordinates and the latter as abscissso—and 
the various points so obtained be joined together, we shall 
get the curve O A, shown in . 88. If, now, the 
magnetising force be gradually withdrawn, the induction 

decrease in value, but not as rapidly as it increased, 
and we shall obtain a curve, A B, where O A representa 
the amount of magnetism retained by the iron after all 
the magnetising force has been withdrawn. This value is 
called the residual magnetism of the iron. If, now, the 
direction of the current be reversed through the coil, the 
lines of force will flow in the opposite tion, and we 
shall obtain the curve B C, and it will be noticed that the 
curve crosses the axis H H at some little distance to the 
left of the axis B B showing that it requires a certain 
magnetising force in the jj um direction to get rid of 
the residual magnetism. If, finally, the magnetising force 
2 withdrawn, the induction will decrease, and we 

obtain the curve CD; and if the DE force 
be again applied, we shall get the curve D and 
additional cycles will approximately trace out the same 
curve. 

This curve, D A BC, shown in Fig. 28, is of great value 
to all dynamo designers, and more especially the simple 
curve O A, or rather D A’. It will be noticed that a com- 
plete cycle gives a closed curve enclosing an ares, and as 
the area enclosed by an engine indicator diagram shows 
the amount of work done by the engine in one cycle, so 
the area enclosed by this curve of magnetisation shows the 
amount of work done in magnetising a piece of iron first in 
one direction and then in another, and is of great aseistance 
in calculating the watts lost in the armature, where in a 
bipolar dynamo the core undergoes this full cycle once 
every revolution. 

Considering now the curve D A, we note that a small 
increase in the value of H causes a large increase in the 
value of B when H is only of small dimensions, but as H 
increases B does not increase so rapidly as at first, until at 
length the curve D A becomes almost a straight line, and 
the iron is said to be saturated. 

We have seen from our fundamental equation that 


- $ xNx Ca 
E 1 0 and that both N and Ca are usually only 
of small dimensions, whilst ꝙ is a number of large magnitude. 
There are two ways of securing a high value of ¢: one is 
to make B of only moderate value, and the cross-sectional 
area of the yoke magnets and pole-pieces large ; or to make 
B large and the sectional area smaller. Apart from other 
considerations, it will be found cheaper to make B of high 
value, for although a greater magnetising force, and con- 

uently more copper wire, will be required in the field 
coll yet the saving in iron will more than compensate for 
this, 

There is, however, a much stronger reason why the value 
of B should be great. We have seen from Fig. 8 that the 
flow of the current through the armature, and the forward 
position of the brushes, creates, as it were, two bands of 
armature coils; one tending to give rise to the cross induc- 
tion and the other to the back induction. These two sets 
of bands may be considered only as component parta of the 
magnetising force of the armature, and their resultant will 
lie in the line joining the two brushes, having its north and 
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south poles opposing the magnetising forces of the leading 
horns of the magaet poles. So that the resultant north 
pole of the armature will be opposite to the leading horn of 
the north field-magnet pole, and the south armature pole 
opposed to the leading horn of the south field-magnet 
pole. If B be of small value, the magnetic density per unit 
cross-sectional area of the field magnets and their pole-pieces 
will be low, and consequently the magnetic force in the 
leading horns will be small, or, as it is termed, the field is 
weak. Now we have already seen that if two like poles 
are brought opposite each other, they each try to induce 
a pole of the opposite polarity in the other, and if one 
is considerably stronger than the other, it will not only 
demagnetise, but may even reverse the polarity of the other. 
This is what will happen if the resultant poles of the 
armature are stronger than those of the leading horns. It 
has been shown that, in order to obtain sparkless commu- 
tation, the short-circuited coils must be under the influence 
of the field into which they are about to enter, and for 
this reason a forward lead is given to the brushes, and the 
short-circuited coils are brought almost under the tips of 
the leading horns; if, however, these have been demag- 
netised, the coils will not now be in the position for 
sparkless commutation, and an increased lead must be 


a 
BM 
= 
Tun 
— 
ETHIC 
J 
one 


~ 


E 
a 
"NT. 
g 
E 
a 
E 
ES 
E 
g 
E 
E 


ak — 
nca I 
[IN Tt 
I NL LII. 
LEN CE TE 
S 
= 
| S r) IJ 


armature coils, we should find that the coils lying between 
the lines A B C D are now carrying the current in the 
opposite direction so as to induce a north armature pole, 
opposite the south pole of the field magnets, and a south 
armature pole opposite a north field pole, or, in other 
words, the induction would no longer be opposing the field 
flux, but aiding it, and would hence be a forward 1nduction. 
It must be thoroughly understood that there is no peculiar 
virtue in commutating the current when the short-circuited 
coils are under the influence of field from the leading horn, 
except that with ordinary windings this is the only position 
where sparkless commutation can be secured, uud that the 
condition for sparkless commutation is, as hae already been 
stated, that the short-circuited coil when it passes from 
under the influence of the brush must carry a current 
similar in value and direction to that of the series of coils 
into which it is thrown. 

In May, 1893, Mr. W. B. Sayers read a paper before the 
Institution of Electrical Enginoers, in which he claimed 
that by means of a winding which he had patented spark- 
less commutation could be obtained wich a lag of the brushes, 
and that thus advantage could be taken of the forward 
induction of the armature. It has been mentioned that, 
owing to the back induction, when a forward lead is given 
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iven to the brushes. Considering again the two 

nds of armature inductors separately, this increased 
lead will throw more coils into the band producing 
the back induction, and the field will be still further 
reduced and the number of active coils will be 
considerably reduced, so that the E.M.F. generated will 
not be nearly as great as it would were the lead of the 
brushes not so much. So that in order to tey and obtain a 
position of sparkless commutation for the brushes with a 
weak field, the efficiency of the dynamo will be sacrificed, 
whilst at the same time the desired result will not be 
obtained, and it will be found that it is abeolutely impossible 
to obtain a position of sparkless commutation for the brushes 
in any dynamo in which the field is weak. 

If the brushes were given a negative lead or lag, and, 
as shown in Fig. 29, brought under the tips of the trailing 
horns, violent sparking would, as we have already seen, at 
once ensue, for the short-circuited coils would be under the 
influence of the field they were leaving, and not under that 
of the field they were entering, so that the induced short- 
circuited currents would be in the same direction as that of 
the a series of coils which would be opposed by the main 
6 current, and we should have disastrous spar and 
rapid wearing away of the commutator, which would be 
positive to the brush. Upon analysing the two bands of 


to the brushes the field flux is weakened proportionately to 
the output of the dynamo, and that to overcome this 
weakening of the forward induction, the series or com- 
pounding coils must be added to the field coils if a constant 
E. M. F. is required with uniform speed at all loads. Now 
if the armature back induction be converted into a forward 
induction, not only will no compounding coils be required, 
but also the magnetising force of the shunt coils need not 
be so great, as the armature will to a large extent create 
its own field. That this is so is not only evident: from 
theory, but is borne out in practice by the fact that with 
a lag of the brushes a motor will run without any field 
coils, although the speed will probably be enormous, owing 
dis induced field being very weak and the value of ¢ 
8 
Fig. 50 gives a diagrammatic view of the arrangement 
of this winding, which is shown for a Gramme armature for 
the sake of clearness, although adaptable for either a 
Gramme or drum. There is first of all an ordinary closed 
two-circuit winding, and then interposed between each 
coil and ite commutator section is a second coil, called 
by Mr. Sayers a commutator coil, wound behind the main 
coil. This coil is wound with the others, but in the 
am is shown below in order to avoid any complication 
of the coils. It is evidept, as the short-circuited coils 
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have not yet reached the neutral plane, but are still under 
the influence of the trailing horns, that the coils to the 
right will be cutting a larger number of lines of force 
per unit time than t to the left, and hence will gene- 
rate a higher E. M. F., and the resistances of the coils being 
the same, a larger current will flow round them. The 
object of this winding is to cause the shorccireuited 
current produced in one set of coils to oppose the short- 
circuited current produced in the other to such an extent 
that the coll d, which is receding from the brush, may at 
the moment it passes from under the influence of the brush 
carry the normal current of the b series into which it is 
passing in the proper direction. In this, as in all other 
discussions on the theory of commutation, it must be: 
remembered that if currents oppose each other along the 
same path, the resultant flow 0 
their values. 

T the output of. the dynamo as 240 amperes, 120 
will be due to the a series of coils, and 120 to the b series; 


and assuming that the two main coils, d and « and the 


three commutator coils, &, I, m, generate short-circuited 
currents having the following values—viz., d= 60, ¢=120, 
k= 120, = 240, m=420—the currents which would tend 
to flow thro the three lugs, z, y, and s, might be 
tabulated as follows: 


In a forward direction to the commutator : 


y x 
Current due to a. sc BU. quos a: 40 eus — 20-120 
99 09... a 20 ror oa 40 ...... = 60 = 120 
90 6 nc um . — — „„ 80 II PTT =e 40 — 190 
i9 Nc... es — .. 2 - es — c9 0090 > 60 = 60 
90 k . 0 o n „% mo o es — —— "M o 8 es — em sere es 120—120 
i E = — emm AO essen — = — 
[T] TN, a oan o oe seve es 490 TETTE ec —U |] $9 $0 e — — 

500 ..... 2.00 - oos. 300 

In a backward direction from the commutator : 
2 y x 
Current due to e... SO” icici cm aiiai 40 = 120 
w Gor nner „ Ws T 40 ....... - —= 60 
i 8 mc o EC 120 — 240 
99 i eee er e 40 ZEIT en 80 EEEX EEE) — = 

90 m EIL PY PEE — $9 9 940 [5] 280 tore, coe 140 = 420 

2200 — 400 [ — 300 


Subtracting one from the other, it will be found that the 


currents through lugs y and z exactly balance each other, 
and that at the moment when z passes from under the 
brush no current is flowing through its lag, but that the 
whole of the current has been erred to the heel of the 
brush—the condition necessary for lr argus commutation. 

Reverting again to the question of the magnetic circuit, 
it is seen that unless by means of this winding, when a 
lag can be given to the brushes and the feld of the active 
horns strengthened, sparkless commutation is impossible 
with a weak field; and it has also been shown that if the 


field is very strong, and the neck of the pole-plece is made 
of as sectional area, an unsymmetrical field will be: 
obtained, owing to the action of the cross-induction in 
distorting the field unequally. It is necessary, then, for 


the designer to choose a proper magnetic density for his 
magnetic circuit, and this be found when the induc- 
tion of T iron E LA piera which era bog a 
eurve of the sample piece just passed the s en 
marked E in Fig, 28. If the designer works at thie point, 
he will find that the small changes in the magnetising 
force, which must occur in practice with the ranning of the 
machine, will make little difference in the E M.F. induced. 
At this point the doing ap the iron is still greatly 
in excess of that of air, and order to obtain the best 
results the air-gaps must be kept as short as is possible, 
otherwise there will be a large expenditure of power in 
forcing the induction across these gaps. All joints in the 
magnetic circuit must be avoided as far as possible, and 
where these are inevitable they must be well fitted 
together. Dr. Silvanus P. Thompson states, in his 
" Dynamo-Electric Machinery,” that if the induction of a 
solid bar with a magnetising force of H = 70 be B —17,100, 
if the bar be cut in eight, B will only equal 15,200, 
whereas if the bar be compressed so as to close the joints 
and H — 70, and B for the solid bar equal 17,200 for the 
bar cut in eight and compressed, B will equal 15,700. 


nly be the difference in: 


These es show not only the bad effects of joints acrom 


the path of the magnetie flow, but also the difference 
which exista between a poor and a well bedded junotion of 
two pieces. 

We noticed that the curve of the complete cyele for 
the netisation and reversal of magnetization of iron 
enclosed an area, and that this area represented the work 
done on the iron during the process of the operation 
This work is completely lost for all useful purposes ; we 
ste rt with a piece of iron, magnetise it, reverse the direc 
tion of magnetisation, and then magnetise it We 
are then exactly as we started, and have effec no useful 
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urpose, and yet have expended a certain amount oi 
E , and E energy cannot be destroyed, it will be 
found that it has been dissipated in a form we do not 
desire—vis., heat. It is evident that the size of the ares, 
which is the measure of the work done, depends upon three 
things—the permeability of the iron, its retentiveness, and 
the strength to which it is magnetised. 

What exactly occurs when a bar of iron is magnetised is 
not definitely known. Two theories have been advanced: 
that of Weber's is the one which is now almost universally 
adopted, and which is in accordance with all the known 
phenomena of magnetic induction. Weber proposes that 


b (P 
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each molecule constitutes a small magnet, and that these 
nets in an unmagnotised bar lie higgledy piggledy, with 
thelr north and south poles pointing in any tion ; or 
rather that they form closed magnetic circuits, so that there 
is no freo magnetism. Upon the bar being 
these elementary magneta tend to set themselves in parallel 
lines, with all their north poles pointing in one direction 
and all their south poles in the other. It will be evident 
that if this is the case a very weak magnetising force will 
liberate a large number of these magnets from the closed 
circuits in which they are only loosely held, and cause 
them to take up hare longitudinal peat As the 
etising force creased, more elementary magnets 
be turned into the new direetion, but as the number 
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to be turned is less, a smaller quantity will have their 
direction altered for an equal increment in the magnetising 
force. As the value of this force increases, fewer and fewer 
molecules will be diverted, until only those will be left 
which have become wedged into their primordial position, 
and if finally by the application of a very intense 
magnetising force these molecules are compelled to change 
into the required direction, no further increase will edd to 
the strength of the induction in the iron, and the bar 
is said to be saturated. "This it will be seen agrees fully 
with what does occur when a bar is magnetised, as shown 
by the curve in Fig. 28. Now, upon the magnetisin 
force being removed, the molecules will take up their ol 
ponon and again from closed magnetic circuits, and the 
will be demagnetised, or, rather, as a few molecules will 
become wedged in their new position the bar will still retain 
a little of its magnetism. This is what we find occurs in 
practice, and this magnetism is called, as we have seen, the 


residual magnetism. Again, if Weber's theory be correct, 


we should expect that it would be harder to magnetise 
& specimen in which the grain was close; the residual 
magnetism would be greater than in one where the grain 
was open, as not only more molecules would become 
wedged, but that also there would be more opposition 
to any of them moving. This also is found to be the 
case. A permanent magnet may be made of steel, but not 
of cast iron. Farther, if during the process of tisa- 
tion the bar be struck with a ar the molecules will 
be moved, and will be freer to take up a new position, and 
so the effect of the magnetising force will be increased. 
This we find to be. the case in practice, whilst the converse 
is also true, that a bar of iron at once loses much, if not 
all, its residual magnetism if s y struck, which is 
what we should naturally expect if Weber's theory be true. 
. Accepting, then, this theory as correct, it is perfectly 
evident that if a piece of iron be not strongly magnetised— 
i. e., if the molecules be not held in their position by means 
of a high magnotising force—small extraneous local mag- 
netising forces will alter to a considerable extent the dis- 
position of the molecales in their immediate neighbourhood, 
so that whilst we have seen that the hysteresis of an 
armature core varies as the induction, it is also evident 
that if the induction due to the field coils is not high, that 
dae to the flow of current through the armature coils will 
greatly distort the resultant field, and also the self-induction 
of the short-circuited coils will be ely augmented, as 
the lines of force created by the stopping and starting of 
their currents will have a much easier path through the iron 
of the core than they would were the induction of the 
armature p 

The designer is here met by a contradiction in his require- 
ments. To minimise the loss due to hysteresis, the induction 
must be low, while to prevent trouble from the armature 
reactions the induction must be high, and one or the other 
must be sacrificed, or else a compromise must be made. 
Financial considerations must always have a great weight 
in determining any question of compromise, as for mere 
philosophical reasons it is not much good building a perfect 
machine if the cost is so great as to make the price pro- 
hibitive, and financial considerations are on the side of 
high induction and less weight of iron in the armature. 
The density of the lines of force is primarily governed by 
the heating, and loss of efficiency dua to hysteresis and 
Foucault currents, both of which vary directly as the denrit 
and the number of revolutions per unit time; it also de nds 
to a certain amount upon the special purpose for which the 
machine is required. If it is n to keep the magnetic 
flow constant with varying loads, the induction must be high 
in order to make the whole magnetic circuit insensitive to 
varitions in the magnotising force, for, as seen from Fig. 28, 
a large variation in H will make little or no difference to 
Bif the induction be pushed far up the curve towards A. 
If, on the other hand, it is desirable that the E.M.F. should 
rise as the output in amperes is diminished—e.g., a shunt- 
wound dynamo for charging cells—the induction should 
be much lower than in the former case. Consequéntly the 
induction permissible will vary between large limits accord- 
ing to the speed, and also that the purpose for which the 
dynamo is to be employed, and may be, according to Mr. 
A. E. Wiener, between 36,000 per square inch 


other; for the good designer is he who will keep 


and 130,000 per square inch. In the introductory remarks 
it was stated that it was not sufficient when building a 
dynamo simply to copy the design of the first machine 
available, as the conditions under which the two machines 
had to work might be totally different, and then equal 
results would not be attained. The density of the lines of 
force in the armature core is a case in point, and should 
serve to show the student that each machine must be 


designed both from a knowl of first principles and also 
in accordance with the modifications requisite for the 
special work it has to do. hs 


The designer constantly finds, as in the case of the 


armature induction, that compromises have to be made 


and that the electrical or magnetic requirements are at 
variance with good mechanical practice (e.g., the building 
up of the commutator), and throughout the whole design 
it is essential that he should not be slavishly bound to one 
side, as it were, and sacrifice all mechanical principles on 
the one haud, or all electrical or magnetic principles on en 
e 
salient features of each and build a machine which, if not 
perfect, is in agreement with the fandamental principles of 
electrical and mechanical science. | 


(To be continued.) 
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PRACTICAL NOTES ON ELECTRIC MAINS. 
BY A MAINS ENGINEER. | 
(Continued from page 727.) 
2. Cable Laying and Jointing. 


It will be best, perhaps, to commence this subject by 
reviewing the chief method of distribution, as regards 
class of conductor, material, and method of work, leaving 
jointing for the time to be treated later. The systems of 
distribution mostly in use are four in number, and can be 
classed as follows: drawn-in or conduit systems, solid laid 
systems, armoured cable systems, and bare copper systems. 

Taking these systems in order as they stand, the conduit 
system, perhaps, appears better in theory than it works out 
in practice. For instance, we should like to use a conduit 
in our most busy streets, yet these are the very streets where 
we cannot find room for a conduit, as, above all, they are the 
streets which are most blocked by gas and water mains and 
their services, surface-water drains, cellar roofs, etc. It is 
very nice to think that in a particularly busy street, where it 
is almost impossible to open the ground on account of 
traffic, if we put in a conduit we shall, at the time of a fault 
occurring on a cable, be able to draw out the faulty cable 
and draw ‘in a good one almost unknown to the general 
public using the footway. It seems hardly worth while 
to put in a conduit in a sparsely populated district, yet 
this is the district where we could best instal one. 

If, however, conduits can be placed in our most busy 
streets, they will be found to answer very well in the case of 
an alternating supply, but not so very well in the case of a 
continuous-current supply, owing to electrolysis. It is quite 
unsafe to draw into a conduit lead-covered cables for use with 
continuous current, even if the conduit be made of earthen- 
ware ; and if the cables are not lead-covered, there is great 
danger of the insulation and the protecting yarn or tape perish- 
ing before long owing to being continually wetted and dried 
as the weather changes. If it is intended to use a conduit 
for continuous-current work, cables insulated with vulcanised 
bitumen or rubber will probably give better results than 
others, as these materials have been found to stand fairly 
well in damp conduits, and they, moreover, are better suited 
to the strain of drawing in than cables covered with fibre or 
paper, this, of course, taking for granted that lead-covered 
cables will not be used. Whichever insulation is used, the 
insulating material must be well protected with braid, tape, 
or yarn, and in the writer’s opinion ought to be so protected 
to at least twice the thickness usually employed ; indeed, this 
protecting covering might well be made much heavier than it 
usually is on all cables that are not lead covered and for 
whatever system used, not speaking, of course, of house 
installations. | | 

In cases where electrolysis has put in an appearance, it has 
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been found that the lead covering of the cable has been 
nearly of the same potential as earth—that is to say, a water 
or gas main—and that the potential of the surrounding 
ground has been anything up to five volts above that of 
earth, thus causing the destruction of all the metals at the 
lower or earth potential. This great difference of potential 
between the lead covering of a cable and the surrounding 
ground would obtain more often where the cable was lying in 
an iron pipe, and where the surrounding ground was of a 
sandy nature ; so that it follows that no attempt to earth the 
lead of any continuous-current cables should be made, but an 
attempt rather to insulate them from earth. 

Concentric or triple-concentric cables for use on an alter- 
nating supply can be made with a dielectric of any material 
liked, as they can be lead-covered with impunity ; such lead 
covering is, however, better left without a serving of braid or 
yarn The insulating material for such cables will be found 
to answer well if made of fibre or paper, and, in the writer's 
experience, have answered better than rubber or bitumen 
when used in conduits. 

Although perhaps not bearing directly on the question of 
‘conduits, it may be as well to state here that in a continuous- 
current supply the negative cable is the one that gives the 
most trouble, a positive earth being comparatively rare, so 
that if in the case of a three-wire network triple-concentric 
cables are used, the inner core should be made the negative 
pole, the intermediate being the positive and the outer the 
neutral and earthed conductor. The use of concentric cables 
would, of course, enable the size of the conduit to be 
materially decreased—that is to say, so great a number of 
pipes or ducts would not be required. If single-conductor 
cables are used, a rule which must never be broken is that 
no more than one cable must be in one pipe, however large 
the pipe. . Even if two or more cables of comparatively small 
sectional area are used to make up the size necessary for one 
pole, yet each of these should bé in a separate pipe, as if 
one goes wrong it could not be withdrawn without damage 
to its fellows if all the cables so used were in one pipe, 
owing to the fact that the cables when so drawn in would 
twist together. These remarks about single-conductor cables 
apply only to continuous-current supplies. 

Some engineers lay down conduit systems in which they 
use the conduit for their feeder cables, laying down the 
distributors on some other method outside the conduit. 
This appears to be a wrong idea, because taking it for 
granted that we have laid our conduit in a busy street, and 
that as a rule it is the distributor that goes wrong and not 
the feeder, it is therefore the distributor that we shall most 
likely have to withdraw ; and this can be so easily done with 
a distributor, even after it has been tapped in many places 
with service joints, as it can be cut up and pulled out in 
short lengths, a short length of new cable being pulled in to 
replace it. In this way very few consumers would have to 
be changed over in one day, as the composite, bad and good 
cable, would be charged at one end only, and that the good 
end, until it was good right through. The bad end could be 
supplied through a fuse inserted between the good and bad 
parts. All the succeeding good pieces can be easily joined 
together in a service box; this method of joining will be 
mentioned when speaking of jointing generally. When 
arranging for a conduit, care must be taken that enough 
ducts are allowed for, so that the ground has not to be opened 

n. 

It will now be necessary to turn our attention to materials 
used and methods of using them. Conduits are constructed 
of glazed earthenware, sometimes in the form of single- 
collared pipes, and sometimes in short lengths, each length 
containing any number of ducts ; of cast-iron socketed pipes; 
of zinc pipes; and sometimes of bitumenised paper tubes. 
The single-collared earthenware pipes, the short lengths of 
multiple ducts, and the cast-iron pipes can be laid direct 
in the ground, the joints of the single iron and earthenware 
pipes being made after the pipes have been placed in position 
by neat cement being forced into the sockets in each case. 
The zinc and paper tubes are laid on a concrete bed and 
covered up with concrete. So that as the multiple duct 
earthenware conduit is made of very hard material, and can 
be laid direct in the ground, except for the necessary con- 
crete round the jointa, it will probably give the best result 
as to minimum amount of room required. If this class of 


conduit is used, or, for that matter, whatever class is used 
for distributors, care must be taken that sufficient room is 
left between one cable and the next cable or duct to allow 
the service joint-box to be fixed or a straight joint to be 
made. 
putting on a service to a cable in a conduit unless small 
brickwork boxes are provided, these will have to be built— 
the conduit being cut away as required — but can be built 
when and where circumstances require them. 
have no bottoms, and, indeed, are better without them, as 
any water which gets in from above immediately soaks away. 


As it is almost impossible to make a good job when 


They need 


If the conduit is laid low enough in the ground, the brick 


box can be covered with an ordinary rough flag, ground 


being filled in on the top to the necessary level for the 
paving flag. A glance at the accompanying sketch 
(Fig. 1) will show at once the arrangement meant. In 
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Fic. L—Brick Service Box. 


some cases these brick boxes are built when the conduit is 
laid, and a box is usually placed opposite to every other party 
wall, thus making allowance for two services—one to each 
adjacent building If built at this time the boxes are usually 
brought up to the paving level and provided with a cast-iron 
frame and cover, the cover being filled in with a fine concrete 
made of granite chippings and cement, in the proportion 
of 3 of the former to 1 of the latter. Iron frames so 
placed must be earthed, preferably to the nearest water- 
main. The zinc and paper tube conduits have nothing to 
specially recommend them, the paper tube least of all, as if 
once a cable is drawn into such a tube and left there a few 
months, it needs a traction engine to draw it out again, 
because the cable sticks to the bitumen used with the paper ; 
in fact, it is possible to pull & small cable in two and then 
not start it. The ducts in any conduit are best cylindrical 
in form. 


| FIG, 2,—Plug for Duct. 


The conduit, if constructed of earthenware, will need some 
protection on top, such a protection as will stand the blow of a 
pick, and also one that will warn the user of the pick that he 
must use care. A layer of concrete has been tried, but 
when the average navvy comes to a bit of concrete in making 
an opening he generally lets go all the harder until he has 
smashed through it. Iron, again, if cast, would fly in pieces 
when struck, and if wrought would soon rust away; more- 
over, both would be very expensive. In actual practice a 
board of pine or elm about llin. thick, creosoted or boiled 
in Stockholm tar, has been found to give the best results, as 
when struck with a pick the pick usually sticks in, giving the 
user not a little trouble to get it out again, thus giving him 
plenty of warning that there is something unusual in the 
ground. If the conduit were constructed of thick cast-iron 
pipe this covering would not be needed, but cast iron cannot 
be recommended for conduits, as there seems always to be a 
more or less deleterious action going on between the cast iron 
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and the cable, whichever supply is used and whatever the | THE BARMEN-VOHWINKEL SUSPENDED RAILWAY. 


class of cable employed. 

Whichever class of cable or conduit is used, the ends of 
the ducts containing cables should be stopped with a solid 
rubber or wooden stopper. The stopper would necessarily be 
made in halves, the outside of the stopper tightly fitting the 
duct, a circular boring through the centre clasping the cable, 
as shown in Fig. 2. The use of such stoppers prevents 
corrosion of the cables, so often found at the ends of conduit 
ducts, probably caused by the deleterious action of the glaze 
on the stoneware ; they also prevent the accumulation of gas 
in the ducts, and to this end any empty ducts should also be 
stopped. 

When laying a conduit, a galvanised iron wire, say of 
No 10 B.W.G, should be threaded through each length as 
laid and left in; tbis wire can afterwards be used to draw in 
the drawing-in rope, and will save a lot of work in the end 
When drawing in cables, if the run of the conduit be fairly 
straight, a length of 200 yards is not too much to pull in at 
once, as it is always well not to flake the cable more than 
necessary. Of course, the heavier the cable, the more men 
will be required for drawing-in, and a man should be stationed 
at each intermediate box to direct the cable as it runs past 
him, and to keep it from rubbing by the application of some 
lubricant. A good lubricant can be made of pure tallow 
worked up with powdered blacklead. This should also be 
freely applied to the cable at the paying. in end. 

The drawing-in rope must be securely fastened to the 
copper of the cable, and in the case of a concentric cable 
each conductor should be attached to the rope This 
fastening can best be made by providing an iron eye or 


Fie. 8. — Drawing in. 


thimble which should be wire spliced on to the end of the 
rope, a neat taper being made by the splice, which can then 
be whipped over with hard twine. The cable conductor or 
conductors are then halved, and each half through 
the eye in opposite directions and then bent backwards to 
the cable, being laid neatly down, and three or four copper 
binders fastened over and round all the strands. The whole 
cable end is then to be taped up and painted with waterproof 
compound to prevent any water which may be in the duct 
from getting into the cable. It will be found that 20 men 
will be sufficient for the whole work of drawing in, say, a 
200-yard length of % 15 concentric lead-covered cable. This 
will allow four men to be stationed at the drum. The drum 
is best mounted about three yards away from the drawing-in 
box, and so mounted that the cable comes off underneath 
the drum, as this way there is less risk of damage to the 
cable, because the cable is more in line with the duct than it 
would be if it came off the top of the drum A very good 
way of mounting the drum is shown in the sketch (Fig. 3); 
in this case the cable does come off the top of the drum, but 
is still as much in line with the duct as it can be. As the 
cable is running in, it must be kept off the edge of the box 
on the paying-in side. The foreman in charge of the work 
should stand near the drum during the whole operation, 
except occasionally to look at the intermediate boxes to 
satisfy himself that the cable is running without undue 
rubbing. He should be provided with a shrill whistle. 
Before pulling in a cable a swab of spun yarn or waste 
should be attached to the wire which has been left in the 
duct, and pulled through in advance of the drawing-in rope ; 
this will clear the duct of any dirty water which may be there. 


(To be continued.) 


In the Centralblatt der Bauverwaltung there was com- 
menced on Oct. 13 last a series of articles describing in 
detail the new suspended railway between Barmen and 
Vohwinkel It will be remembered that a section of this 
railway was recontly opened by the German Emperor. We 
venture to quote the following details of the railway from 
the above-mentioned source of information, to which we 
are also indebted for the drawings here reproduced. 
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Beyer's Design. 
Fie. 1. 

The Barmen-Vohwinkel Railway claims to be the first 
railway constructed for local en traffic in which 
the trains are supported ectly under the track. 
That the idea of passenger conveyance by means of 


Dietrich's Design. 

Fia. 2. 
hanging or suspended cars, instead of by ordinary adhesion 
railways, contains much that is fascinating. is proved by the 
numerous proposals which have been made to construct 
such railways. These proposals mast be looked upon as fore- 
runners of the Barmen-Vohwinkel Railway, but their pros- 
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Euos a Desiga. Perlay-Hale's Desig. 
Fio. 3 | 
pects of success were injured by the fact that in their design 
it was sought to embody the principle that all lateral 
movement of the cars should be as religiously avoidéd as 
in the case of ordinary surface railways. It is abundantly 
evident that to insist upon this condition would be to 
preclude the possibility of a mono-rail track. This circam- 
stance has had a considerable influence upon the con:tcuc- 
tion of such railways. The centrifagal force exerted round 
curves necessitated provisions of a similar nature to those 
for surface railways; to the perfecting of the rail track 
ial care had to be devoted ; the points were compli. 


especial 
cated, and so on. Some inventors placed the centre of 
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gravity of the car above the rai], others on the same level, 
and yet others below the rall. The first method of con- 
struction is represented by the designe of Robinson and 
Palmer (1826) Fell Haddam, Le Roy, Stone, Lartigue 
(Fig. 1), Decauville, Meigs, and Behr, who provided that 
the cars should straddle the bearing rail, as in Lartigue's 
design (Fig. 1). Below the bearing rail are provided guide 
rails, as shown, to take the thrust due to the lateral force 
acting upon the car. As a the number of these guide 
rails, Behr has gone to the farthest extreme. Besides the 
bearing rail he provides four guide rails. A single car, which 
was employed upon an experimental railway of the Behr 
type at Brussels, possessed no less than 40 bearing wheels. 
the design by Beyer (Fig. 1) embodies an equivalent 
arrangement, the auxiliary rails being in this case 
supported by special ers fixed above the cars. To 
the second group of the suspended car types, in which 
the bearing rail is arranged to the side of the car’s centre 
of gravity, belong the types designed by Cook (Fig. 2) and 
Dietrich (Fig. 3). The first-named inventor exhibited a 
small model at the Chicago Exhibition in 1893. Dietrich’s 
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Fie. 4.—Wupper Section in course of, 


design was evolved in 1895. To the third group belong, 
among many others, the types of construction proposed by 
Enos (Fig. 5) and Perlay-Hale (Fig. 3). Enos employed 
two slanting stay wheels srranged abovo the car 
body as shown, while Perlay provided guide wheels 
underneath the car. The structural and working 
disadvantages involved by thus staying the body of 
the suspended car are entirely absent in the Langen 
type of car. In this latter typo all means of auxiliary 
support have been discarded, the car being left free 
to move laterally. By making this radical departure from 
previously conceived types of suspended railways, Herr 
Langen and his partner, Herr Feldmann (Government 
architect) have succeeded in endowing the new form of 
railway with a high standard of excellence. The railway 
having no precedent of its particular kind, the design, of 
course, embodies many originalities. Problems hitherto 
unknown to railway work had to be considered and 
practically solved—in what manner we shall see. Not 
only was there no existing example of a viaduct of 
suspended track required which could serve as a precedent, 
but details of the cars, of the railway itself, the points, 


R 


cross-overs, and other 
considered, and designs evo 


imposed. 

Usfortasstily, the inventor of the railway—Privy 
Councillor Eugen Langen—did not live to witness the 
completion of his pet scheme, nor, indeed, the commence 
ment of its practical realisation, Death claimed him when 
he was in the midst of preliminary preparations for 
executing his novel scheme. At the of 1893 he 
had entrusted Herr Feldmann with the elaboration of the 
Propose scheme. In the same year patents were applied 
or, and practical experiments on a limited scale made; 
also the preliminary p for the Barmen-Vohwinkle zus 
pended railway submitted. 

The experimental railway—an ©-shaped loop, consisting 
of two semi-circular end sections of 35ft. radius, connecting 
two straight rail sections 66ft. long, which formed the sides 
of the loop—had two bearing rails. The track had s 
gauge of 18in, while the experimental car was mounted 
a two four-wheel bogies, which allowed it amplo side 
play. Langen at first adhered strictly to the two-rail type of 


5 had also to be severally 
ved to suit the unique conditions 
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Erection —Barmen-Vohwinkel Rallway. 


track, and wassupported in this by expert advice. The succes 
obtained with the experimental track also seemed to bear out 
his theory, and the original plans submitted for the Barmen 
Elberfeld line therefore provided for a two-rail track. The 
scheme, however, was destined to meet with considerable 
opposition before its practical realisation in a modified 
form. Most of this opposition had its origin in that in the 
townships concerned the construction of electric tramways 
of the ordinary type by a local company was under con- 
sideration at the time. Also the opposition of the general 
public to a municipal undertaking of the description pro- 
posed made itself felt. However, the scheme was actively 
promoted, and eventually won on its merits. The greater 
security to life offered and the possibility of a higher 
speed being obtained, were points which told greatly 
in its favour By an agreement ontered into at 
the end of 1894 by the united municipalities of 
Barmen and Elberfeld, the requisite powers to construct 
the railway were conferred upon Messrs. Schackert 
and Oo., of Nürnberg. It was subsequently decided to 
continue the railway to Vohwinkel, but further delay 
occurred in making the final arrangements. Meanwhile, 
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however, an experimental section of track constructed on 
the mono-rail principle was erected. So successful were 
the results obtained that even the town authorities arged the 
adoption of a mono-rail track, which course was eventually 
decided upon. The actual construction of the railway was 
commenced in 1898, and at the beginning of the following 


Fig. 5.— Wupper 8eotion —Barmen-Vohwinke] Railway. 


year a trial run was made over the first completed section 
of the line. A length of 24 miles is already open for traffic, 
and anotber 2} miles is expected to be ready shortly, though 
the Barmen section, which will be 52 miles long, is not likely 
to be completed before 1902. 

For a distance of nearly 64 miles the railway i$ suspended 
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the sidings, where curves of 26ft. radius are the rule. The 
line reaches its lowest level at Sonnborn, which lies about 
105ft, lower than Ritterhausen, where the Wupper section 
commences. From Ritterhausen to Sonnborn, a distance of 
64 miles, the line, therefore, makes a gentle descent. But 
numerous rises and depressions occur en route. These, 
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however, are so arranged that the trains proceed over the 
track at an uniform speed. From Sonnborn onward to 
d the track rises again about 1230ft. 
the 
the line gradients up to 1: 22 occur. There are 20 stations 
arranged at intervals of from 350 to 1,100 yards along 


! On the whole 
lents are moderate, though at the Vohwinkel end of 


Fia. 6.—Superstructure in course of Brection—Barmen-Vohwinkel BRaillway. 


over the River Wupper, and follows the main road for 
another 14 miles to the railway station at Vohwinkel, where 
it joins & network of electric tramways communicating with 
Obligs, Düsseldorf, Solingen, and Moettmann-Wülfrath. 
For the most part the course of the railway is of a winding 
nature, the sharpest curves being of 500ft. radius, except on 


the route, which gives à mean distance between stations of 
760 yards. The superstructure of the railway is of a sub- 
stantial character (as wil be seen on referring to 
Figs. 4, 5, and 6), which show it in various stages of 
completion. The vertical girder supports are spaced 
at Intervali of from 70ft. to 100ft, and straddle tbe 
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river (as shown in Fig. 5), while square frames (Fig. 7) 
are employed over the roadway section of the liue. 
At intervals of from 150ft. to 1,000ft. fixed groups of 
supporting yokes are placed, with an expansion joint 
half-way between them. The intermediate vertical supports 
are 1 with ball and socket joints, and can therefore 
‘yield to temperature effects in either direction, whilst the 
fixed supports take up the longitudinal thrust of the super- 
structure due to the expansion. Since the supporting yokes 
of the several forms mentioned are subjected almost exclu- 
sivoly to direct pressure, and only in a very moderate 


Fic. 7 —Portal Frame. 


degree to a bending action, it has been possible to adopt 
the light braced girder type of construction shown. 


ELECTRIC OSCILLATIONS. 


The third Cantor lecture delivered by Prof. J. A. 
Fleming on Monday last at the Soclety of Arts did not 
deal quite so much with the oscillatory currents as those 
which preceded it. The lecture was devoted rather to the 
means of propagation cf the electric waves through space. 
The lecturer explained that it was now generally accepted, 
that all theories of action at a distance must be given up, 
and that phenomena connected with the action of distant 
bodies on each other required the presence of a trans- 
mitting medium. It was not until 1864, when Clerk 
Maxwell read his most interesting peer on the dynamic 
theory of the electromagnetic field, that any reliable 
explanation of what takes place in transmitting elec- 
trical waves was available. The paper in question had 
been classed by an able contemporary of Clerk Maxwell 
as the greatest production of the human mind. Prof. 
Fleming proceeded to give a résumé of the theory developed 
in this paper, bat at the same time he reminded those 

resent that there was much more than he gave in Clerk 

axwell’s contribution to science. There were certain 
things in the in tion of this great scientist which 
were apparent, and there were other conclusions which 
could be deduced which were not at all clear. In fact, 
there were certsin things in the investigation of this great 
scientist which were not at all clear, but which might be 
more understood as time went on. The author himself had 
said that his book was written with the idea of educating 
himself (Clerk Maxwell) and not for the public. But 
he intended afterwards to write two more volumes 
to explain the first. Unfortunately, however, his life 
was not spared to enable him to do so. Prof. 
Fleming went on to explain that there were two com- 
plete systems treated of in the papar by Maxwell—i.e., 
the electric and magnetic systems. The various similarities 
of these two systems were gone through, as were alao their 
circuit laws It was then shown that any displacement in 
space, caused, say, by an electric discharge, was propagated 
in waves, and that in these waves there were both electric 
and magnetic phenomena closely interlinked. An interest- 
ing diagram was then shown to illustrate that a displace- 
ment of an electric charge produces a magnetic force which 
tends to cause equal and opposite electrical displacements 
in the surrounding media. In this way the waves were pro- 
pagated outwards much in the same way as the circular 
waves caused in a pond when a etone is thrown in. The 
next point to be determined by Maxwell was the velocity 
of the displacement. The lines on which the investigation 
proceeded were too long to give in a one-hour lecture, but 
the investigation could be simplified on the assumption 
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that of the total energy of the wave half was potentia 
energy and half kinetic energy. Oa this assumption, i 
E equals the maximum electric force, H equals the max: 
mum magnetic force, K equals the dielectric constant, and 
p equals the magnetic permeability, the following equation 
would be obtained : 


(01 (3) 


But under the well-known laws of the electromagueti 
circuit, E =v B — p H. From the above equations 


v= The v in the equations represent the velocity 


p 
of displacement which, when multiplied into the total 
flux, B, gives the E M. F. in a unit length of the wave 
The next point for consideration was that whereas K and ; 
for air are always assumed as unity, wo had not a knowledge 
of their absolute value. In 1856, however, a method had 
been found to ascertain the product of K and , although 
neither of the quantities was known absolutely. The 
lecturer referred to the fact that v was the ratio between 
the absolute units of the electrostatic and the electro 
magnetic system. It was tben found experimentally 
by Profs. Weber and Kolrausch that this velocity 
was practically the same as that of light, being 
equal to about 299 x 105. Another step in the 
investigation was reached from the refraction of light 
as a ray enters a denser medium from the air. It 
was proved that the sine of the angle of incidence and 
refraction were proportional to the velocity of light 
in the media respectively. This velocity was proportional 
to the product of K and p, and as » was practically the 
aame for the great majority of substances, this afforded a 
means of ascertaining the dielectric constants, as they should 
be equal to thé square of the refractive index of the various 
substances. In Clerk Maxwell’s time these properties bad 
not been determined for a great many substances, and hence 
hà was only able to apply this reasoning to a limited 
number, many of which gave discordant results. As an 
example of substances which agree with the above law, the 
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kollowing may be instanced: 


Dielectric constand. (Refractive index} 
Sulpba r EE vo M . 4°89 
Paraffin „ - 2 
Petroleum . 1'8. oe. 1:99 
Petroleum oil. Z'OT ............. 2-07 


As an examplo of those substances which do not agree with 
this law, a very numerous list can bo given, such as: 
. (Refractive index}, 
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The next portion of the lecture was devoted to the deacrip 
tion of a number of experiments made by Prof. Dewar 
and the lecturer on the dielectric constant of variou 
substances which do not agree with the Jaw. They found 
that the dielectric constant was largely influenced by 
temperature, and hence undertook an investigation of the 
properties of the various substances at exceedingly low 
temperatures, such as could bə obtained with liquid air. 
[n practically every case it was shown that as the tempe 
rature of the substance approached zero, the dielectric 
constant became very nearly equal to the equare of the 
refractive index. Experiments were given with the apps 
catus used in these determinations. Particular interest 
centered round the use of liquid oxygen, because in thi 
case u was not unity. Careful experiments had shown thst 
u for liquid oxygen was equal to 1:0041, while K had been 
determined by the lecturer and Prof. Dewar to be 1:401 
Another experimenter, Hasenochal, bad also determine 
K and found the value of 1:465. If the mean of thee | 
two results were taken, one then got that K u was io 
oxygen 1:484, whereas the square of the refractive inde — 
was 14837. As showing the influence of temperature on 
the dielectric constant the following figures were given: 


7 — Dielectric con tau. Refractire 

15 lee. C. -185 leg. C. index:. 
Water S „% 178 
Castor oil ....... s ATB. Loue 2:14 9-5 
Glycerine ....... sà „ 32 aay ME 
Olive oil... 3198 „ = 218 
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Attention was drawn to the fact that the similarity 
between the dielectric constant and the refractive index? 
occurred in substances whose composition was rather 
complex. The empirical law devised by Thwing was 
given for predetermining the value of K for these 
complex substances, and the lecturer stated that it gave 
fairly accurate results. In the course of the experiments 
it was also found that the frequency at which the 
condensers used in determining K were charged and 
discharged had an effect on this constant. Increase of 
frequéncy, like the lowering of temperature, tended to 
bring K more nearly equal to iz. This led the lecturer 
on to a résumé of the various ether theories which have 
been in vogue during the century. These could be classed 
under tbree heads. By the first it was assumed that ether 
was a rare gas, but this had to be abandoned, as bad aleo 
the theory that it was an elementary solid. The theories 
developed by Dr. Lamor, known as the rotating ether 
theory, was at present most favourable. He commended 
Dr. Lamor on the subject to those present in order that they 
might learn that scientist’s view on the great ether question 
and on electrons, which he considered to be strains in the 
ether. One deduction from the theory was that electricity 
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automatically, the worm and wheel run in an oil bath, 
so that no attention would be required other than to 
start the motors and stop them when necessary; but 
even this labour has been Eg ipte: with by the use of 
automatic switches controlled by the level of the sewage 
in the sump adjoining the pumping station. These 
switches can be easily altered so as to make either pump 
start in advance of the other, and & convenient arrange- 
ment js to allow one pump to deal with the ordinary flow 
of sewage, the second pump only proli. og the sewage 
continues to rise when one pump is at work; and as it is 
easy to make either pump take the lead, they can be 
worked alternately week by week or month by month as 
desired, so that both sets of machinery are kept in good 
working order and do an equal amount of work. The power 
is derived from the electric light supply of St--ymarket, 
distant about three-quarters of a mile, and as it was desired 
that there should be no great fluctuation of current likely 
to affect the electric lights burning on this circuit, an 
ingenious arrangement of dashpot, with multiple-contact 
automatic switch, has been used, which gradually switches 
on the starting current over a period of from five to ten 
seconds. is 
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Electrical Pumping Plant at Coombs, Suffolk. 


was atomic in character, and that matter generally wae a 
solid form of electricity. There was much to be gained 
by the study of these various theories, even if they should 
be discarded in favour of others in the course of a few 
years. Theories helped us to search for new facts which 
would not be discovered but for theoretical predictions. 
At the same time they helped us to rearrange the facts 
already ascertained, and in this way forwarded general 
knowledge. 


ELECTRICAL PUMPING OF SEWAGE. 


The tiny e of Combe, Suffolk, would hardly suggest 
to the casual observer the existence of an up-to-date 
sewage scheme. Recently, however, in conjanction with 
the adjacent town of Stowmarket, a sewage scheme has 
been introduced, and a number of gentlemen were 
inte invited to inspect the pumps erected in the above 
The machinery consists of two seta, each set cowprising a 
three-throw pump driven by an electric motor through 
worm gearing. e bearings of the motor are lubricated 


The engineers who are responsible for this very pretty 
and useful inetallation are Messrs. Taylor, Sons, and Santo 
Crimp, while the contract has been carried out to their 
entire satisfaction by Mr. Napier Prentice, of the Anglian 
Engineering Company, Limited, of Stowmarket. The 
accompanying illustration is reproduced from a photograph 
taken of one of the pumping sets. It was difficult to get 
a good position for taking this picture, as, owing to the 
very small space required for this class of machinery, the 
building containing the two sete of pumps is under 15ft. 
square. The absence of steam, gas, or oil engines enables 
the pumping station to be kept scrupulously clean. The 
interior of the building presente a very pleasing appear- 
ance, the foundations for the machinery being faced with 
choice coloured glazed bricks set on a tiled floor, while the 
highly-finished machinery itself is painted black and care- 
fally lined with gold. 


Carpirr.—Work in the direction of laying the new 
track for the electric tramway system which the Cardiff 
Corporation have decided to provide is to be commenced 
oa Monday next, 
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ELECTRIC RAILWAYS. 


The discussion on Mr. Langdon's paper at the 
Institution and its branches will, if it does nothin; 
else, focus the opinions that are held upon the 
subject by competent men. It ought to do more— 
to plainly indicate the conditions under which electric 
traction on railways is commercially practical; by 
this we mean will be a paying introduction. Rail- 
ways are of many kinds, because the necessities of 
modern civilisation are manifold. It may hence be 
preferable to restrict our remarks to one point, and 
to one point only, of this great problem. Those 
who have made themselves acquainted with the 
history of railways will know that the first rail- 
way in the modern acceptation of the term was 
that between Manchester and Liverpool, opened 
some seventy years ago, constructed under the genius 
of Stephenson. Here were two populous centres 
desirous of quicker means of intercommunication. 
Over two hundred years ago—in 1677—Sir W. 
Petty wrote these pregnant words: There is 
much more to be gained by manufacture than 
husbandry, and by merchandise than manufacture.” 
If any century has proved the truth of these words, 
it is the century just coming to an end. The 
necessities of manufacture and of merchandise have 
led to huge congeries of population upon suitable 
areas. The problem to be solved, or rather the 
one point to which we have alluded, is how to 
obtain free untrammelled means of communica- 
tion between the various points in these con- 
geries of population. Take Greater London as 
the worst case. We have ordinary street trafiic, 
tramway traffic, underground and ordinary railways, 
yet the cry is, More facilities. Take any outlying 
populous district, such as West Ham or Greenwich 
and neighbourhood, with even the existing facilities 
an exasperating lapse of time is lost in getting to 
and from the City. If the attempt is made to go by 
train, the train has to stop at every station, and thus 
loses time to those whose destination is the terminal 
point. Under existing railway conditions it i 
almost impossible to decrease the time spent upon 
these journeys, and thus the question is raised, 
Is it commercially practicable—that is, payable— 
to directly connect two such centres by means 
of electrical traction or otherwise in order to 
avoid existing delays? We have more than 
once in recent years pointed out the seeming 
apathy of the great railway companies to the 
needs of suburban districts. They have hitherto 
seemed quite satisfied with developing to the greatest 
extent their lines as they exist, ignoring the increas- 
ing competition of trams and ‘buses. Now, the 
railways have their freeholds. They can burrow 
under the existing lines in tunnels, or build above 
them on viaducts ; they can adapt their stations to 
the delivery of passengers at the level of the ground, 
or above or below as they choose, with the one 
proviso insisted upon by the shareholders, that 
they make the change pay. They can adapt existing 
lines to a mixed traction system if that will help 
them, and this paper of Mr. Langdon’s shows that the 
railway officials are not so unobservant as they were 
supposed to be. His figures may be incorrect, his 
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conclusions thereby imperfect, but that is merely & 
detail in the consideration of so vast a subject. It 
is not the first figures nor the first conclusions, but 
these modified after consideration by competent 
critics that concern us—the question is where, 
when, and how can electric traction be introduced 
80 as to increase facilities for intercommunication. 
We might have pointed to the fact that a railway on 
the Behr system is suggested between the two 
populous centres, Liverpool and Manchester. Surely 
whatever arguments can be urged for its adoption, 
these are valid when -considering the needs of 
Greater London. These needs are not met by the 
many ‘projected deep-level lines as arranged at 
present, and which would do very little towards 
solving the problem before us. What is wanted is 
a number of express routes to distributing centres in 
the distant suburbs, and for such lines there is an 
ever-increasing prospect in the future. 


REVIEWS. 


The Technical, Industria), Commercial Vocabulary, in English, 
French, and German. By M. HosPriTALIER. Published by 
L Industrie Electrique, 9, Bue de Fleurus, Paris. 

The author, in the volume now before us, has attempted 
something new in the arrangement of a technical dictionary, 
and one that enables a great economy to be effected in the 
apace required. The principle followed by Mr. Hospitalier 
is to arrange in alphabetical order the technical words of 
all the three languages. These words are printed in 
Egyptian characters, and are, of course, in French, English, 
and German, mixed up indiscriminately. After each word, 
then, follows its equivalent .in the other two languages. 
In order to distinguish between these, three distinct types 
are used. Thus, all the French equivalente to the words 
standing first in the line are printed in small capitals, the 
English words in italics, and the German words are in 
Roman characters. It hence follows that as soon as one 
is used to the distinctions, there can be no hesitation in 
using this vocabulary, because one has not first to search 
for the right section of the book, as is the case with most 
technical dictionaries, which to give the same results would 
be divided into six sections. In order to still further 
decrease the size of the book, the characteristic oe 
of a word only are given when the root is the same in eac 
language ; for instance, one line reads : 


Collect- (EUR. or. or). 


which means that the French word “collecteur” is equiva- 
lent to the English “collector,” and also to the German 
word “collector.” When a word has more than one 
general meaning, the translation of each of the meanings 
are given, but they are divided by the parallel sign (||) 
to indicate the different meanings. The author concludes 
his introduction by stating that the task of collecting 
these words has been no mean one, and that he looks for 
help from his readers in the improving of the book. As 
an inducement to such to send in to him corrections and 
additions, he offers to send free a copy of the next edition 
to all those who forward him 200 useful corrections or 
additions to the present issue. We have looked through 
the vocabulary very carefully, and have failed to find any 
very serious errors. In one place ezergue is given as an 
English word. We do not remember to have met with it 
in practice. . We propose to use this vocabulary regularly, 
and hope to be amongst those able to suggest the requisite 
number of improvements to entitle us to an issue of the 
next edition. This little volume, which consista of only 
some 320 should find a place on the desks of 
electrical ers. 


FORTHCOMING EVENTS. 


r 


Faipay, Dro. 14. 


Institution of Mechanical Engineers.—At 8 p. m., ordinary 
general.meeting, Sir Wm. H. White, F. R S., in' the chair. 
‘Discussion on Mr. Herbert A. Humphrey's paper on '* Power- 
Gas and Large Gas-Engines for Central Stations.” 

Institution of Engineers and Shipbuilders.—Goeneral meeting 
in Newcastle-upon-Tyne. | 

Institution of Junior Engineers.—At 8 p.m., meeting, at Wesb- 
minster Palace Hotel. Paper, The Metallurgy of Tin,” by 
Mr. J. H. Davy James. | 

Physical Society of Londen.-—At 5 p. m., merna at Royal 
College of Science (by invitation of Prof. Rüeker). h 
papers to be read are: Electric Inertia” and The Effect 
of Inertia on Electric Currente in a Rotating Sphere," by 
Prof. A. Schuster, F. R. S.; Exhibition and Description of a 
Qaartz-Thread Gravity Balance," by Prof. R. Threlfall, F. R. S.; 
„On the Theory of Magnetic Disturbances by Earth 
Currents,” by Prof. A. W. Rücker, F.R.S.; Notes on the 
Practical Application of the Theory of Magnetic Disturbanoes 

by Earth Currents,” by Dr. R. T. Glazebrook, F. R. S.: The 
New Physical Laborátories of the Royal 8 of Science,’ 
by Prof. A. W. Rücker, F. R. S.; and Exhibition of a Seb 
of Half. Seconds Pendulums," by Mr. W. Watson. Council 
meeting ab 4 p.m. 


Faradian Club. — Ab 8 p. m., club dinner, at Hotel Florence. 
SATURDAY, Dec. 15. ö E 


Glasgow and West of Scotland Technical College Scientific 
Society.— Ab 7.30 p.m., ordinary meeting. Paper on 
‘ Technical Colleges in Germany,” by Prof. A. MacLay, B.Sc. 

North-East Coast Institution. —At 8 p. m., ordinary meeting ab 
Newcastle-upon-Tyne. 

Electrical Engineers Volunteers.—Ab 6.30 p. m., dinner to the 
South African contingent at the Trocadero Restaurant. 


Monpay, Deo, 17. 


Society of Arts. —At 8 p. m., Cantor lecture on Electric Oscilla- 
tions and Electric Waves, by Prof. J. A. Fleming, F. R. S. 
Electrical Engineers Volunteers.—Dinner to the South African 
contingent at the Prince's Restaurant, under the presidency 
of Prof. Perry. | Ts 
Tuespay, Deo, 18. v ais 


Electrical Eagineers Voluntcers.—Reception of the South 
African contingent by the Institution of Electrical Engineers 
at Covent Garden Opera House, ab 8 p.m. 

Institution of Civil Engineers —At 8 p.m., ordinary meeting. 
The papos to be further discussed are The Signalling on 
the Waterloo and City Railway” and *' Note on the SEM 

ling of Outlying Siding Connections," by Mr. Alfred W. 

Szlumper, and ''Signalling on the Liverpool Overhead 

Railway,” by Mr. Stephen B. Cottrell. Time permitting, 

the following papers will be read: Glasgow Bridge, by 

Mr. B. H. Blyth ; ‘‘ Railway Bridge over the 5 River 

ad Rockhampton, Queensland," by Mr. W. J. Doak; an 

‘* The Niagara Falls and Clifton Steel Arch Bridge, by Mr. 

L L. Buck. 

WEDNESDAY, Dec. 19. 


Royal Meteorological Society.— Ordinary meeting ab the Institu- 
tion of Civil Engineers at 7.30 p.m. Following papers will 
be read: The Seasonal Rainfall of the British Isles,” by 
Mr. Henry Mellish ; and A Review of Past Severe Winters 
in England, with Deductions therefrom," by Mr. Albert E. 
Watson. 

THURSDAY, Deo. 20. 


Institution of Electrical Engineers.—At 8 p.m., ordin 
meeting. Lecture by Lieut.-Colonel Crompton, E. E. BE.) 
on “The Electrical Engineers (Royal Engineers) in Sout. 
Africa.” 

Institution of Electrical Engineers (Dablin Section) —At 
7.30 p.m., ordinary meeting in the University College, when 
& paper will be read. by the Right Rev. Monsignor Molloy, 
D.D., D.Sc.. on *' Electric Currents of High Tension and Great 
Frequency, with Suggestions as to the Possible Eleotrio Light 


of the Future." 
Fripay, Dec. 21. 


Institution of Civil Engineers.—Ab 8 p. m., students meeting, 
Prof. Alex. B. W. Kennedy, F. R. S., in the chair. Paper on 
The Use of Geometrical Methods ia Investigating Mechanical 
Probleme," by Mr. C. E. Inglis. 


— RR e 


ROYAL INSTITUTION OF GREAT BRITAIN. 


We have received a notico of the various meetings and 
lectures arranged by this institution for the first three 
months of the New Year. Weekly meetings are to be held 
on Friday evenings, beginning on Jan. 18, when Prof. 
Dewar will read a paper on“ Gases at the Beginning and 
End of the Century." On Feb. 1 “Electric Waves," by the 
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Right Rev. Monsigaor Molloy, will be discussed, while on 
the following Friday evening Prof. G. H. Bryan will bring 
forward a paper on “ History and Progress of Aerial Loco- 
motion.” At the succeeding weekly meetings respectively up 
to March 1 the following papers will be read and discussed : 
„The Existence of Bodies Smaller than Atoms,” by Prof. 
J. J. Thomson; Metals as Fuels," by Sir W. Roberts- 
Austen, K.C.B. ; “Enamels,” by Mr. Henry H. Cunynghame, 
C.B.; and ''Vitrified Quartz” (with experimental illus- 
trations), by Mr. W. A. Shenstone. The lecture arrange- 
mente are well conceived, and include six at Christmas 
time by Sir Robert B4ll * On Great Chapters from the 
Book of Nature.“ This course of lectures has been 
specially arranged to illustrate the bearing of modern 
astronomical discovery on Laplace's famous doctrine of the 
evolution of the sun and the moon, the earth and the 
planets. They will no doubt provo extremely interesting, 
and a large number of members of the institution and their 
friends are expected to attend. Among the other lectures 
to be given during the months of January, February, and 
March in the Now Year are: First Principles and Modern 
Illustrations" by Prof. J. A. Ewing; “The Cell as the 
Unit of Life, by Mr. Allan Macfadyen ; “The Govern- 
ment and People of China," by Prof. R. K. Douglas; and 
"Sound and Vibrations,” by the Right Hon. Lord 
Rayleigh. . 


POLYPHASE ELECTRIC TRACTION.* 
BY PROF. C. A. CARUS-WILSON. 
Part L—Tnx PoLvPHASE SYSTEM. 
(Continued. from page 808: ) 


Influence of the Starting Period.—From what has been said 
above, it might appear that the best results on a line such 
as that from Burgdorf to Thun would be obtained if the 
track were Absolntely level, but this is not the case, since 
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the motors have to be able to exert an abnormal effort in 
order to start the train, and this effort may be utilised in 
mounting a grade. Thus the maximum permissible grade 
depends upon the effort required to start. The ability of 
po yphase motors to accelerate, and their economy in so 

ing, are thus matters of importance, and the author has 


* Paper read before the Institution of Mechanical Engineers. 
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TABLE I.—Showing Time Lost in Starting (calculated). 


Time lost in start-— 
No. of | Total Aren | ing, 
Grade. 12-ton | maximum f 100, tween maximum and 
trailers, | weigho. p d. minimum load. 
per tend. 1 station. 14 ta tions. 
Tons. Seconds. | Minutes. 
lin40 . U 44 092 6 
lin 62 .. 3 68 0:52 20 4*5 
1 io 100 5 92 0 33 40 9 
1 in 200 8 5 87 20 


Lbe:eforo made a number of tests on the Burgdorf Railway 
with a view to obtaining definite information on these 
points. An account of the tests is given later in this 
paper. Some of the results will be quoted here. Allowing 
94 per cent. as the efficiency of the gearing at full load, 
the actual horizontal effort of the motorcars on the 
Burgdorf Railway, at 60 kw. input, is 3,500lb., from 
which has to be deducted the axle and track resistance 
of the motorcar itself; taking this at 15lb. per ton 
of load, for both motorcars and trailers we find 
that a single 32-ton motorcar will get up full speed, 
24:2 miles per hour, in 26 seconds. The time observed in 
the teste was 30 seconds. The addition of one trailer will 
increase the time of getting up speed tn 38 seconds. Two 
trailers should, by calculation, take 51 second the test 
gave 57; three trailers should take 67 seeonds—the test 
gave 71. Five trailers would take 106 seconds to get up 
speed. The discrepancy between calculation and test is 
probably due to the resistance to motion having been taken 
too small. In Table I. are given the number of trailers 
which can be drawn up different grades by one motorear ; 
also the corresponding acceleration with full load on a 
level, and the difference of time due to starting with 
maximum load as compared with the motorcar only. It 
will be seen that as the maximum grade is reduced the 


Section, 


, 150 IP. Motor 


Jor Locomotive. 


mxximum possible load is increased, but at the expense of 
a considerable increase in the time lost in starting. Thus 
five trailers could be hauled up a grade of 1 in 100, but 
nine minutes would be lost in starting. This would 
probably be inadmissible, in view of the necessity of 
making connections with the main lines. If five minutes 
is fixed as the maximum permissible starting delay, a load 
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variation of three trailers could be dealt with, and this 
would mean a maximum grade of 1 in 62. In general, the 
maximum permissible starting delay should ho fixed first ; 


250 h.p. could haul & maximum of five trailers, or a total 
train weight of 92 tons, with a time difference of only five 
minutes between minimum and maximum load. 


Id. 10.—Locom otive with Cab Kemouved. 


this determines the number of trailers, and this again the The Goods Traffic—On the Burgdorl Railway the goods 
maximum grade. The fewer the stops, the larger will be iih is hauled by locomotives specially designed for the 
the number of trailers, and the smaller will be the purpose (as shown in Fig. 10), each of 300 h.p. These can 

baal 6 total maximum train weight of 50 tons at full speed 
5 the steepest grade of 1 in 40. Details of the motors are 


` Fia. 11.— Motor Car. . Kia. 12. —Double- Motor Truck. 


maximum grade. In considering the 1 of elec- given in Figs. 6, 7, 8, and 9. The locomotive itself, -— 
tricity to existing railroads, the grades and station intervals | ing nearly 30 tons, leaves only 20 tons for tho weight of 
are of course fixed. The average station interval in this | the train. Hence it has been found necessary to reduce 
country is probably greater than that on the Burgdorf the speed of the locomotive by gearing (see Fig. 9) ao that 


Burgdorf-Thun Railway. Motor Car. 


Transverse Section. 


Fig. 14. Plan from below. 
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Railway, which is 12 miles, and the grades would not be so | they can run at half speed, and thus draw [vada of 70 tons 
steep. If ono assumed three miles as the average station | up the steepest inclines, the total train weight then being 
interval, and 1 in 100 as the maximum grade on a line 100 tons. The time schedule of the goods trains is shown 
25 miles long, a motorcar with an electrical equipment of in Fig. 5. A reference to Table I. shows that if the steepeas 
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grade had been 1 in 100 instead of 1 in 40, as at present, 
the same locomotive could either (1) carry a train of 100 
tons at full speed, or (2) a train of 200 tons at half speed. 
The influence of the existing grades on the carrying power 
of the locomotives has already baen found to be a serious 
drawback. It may, however, be questioned if it is wise to 
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the regular traffic, were conducted on a motorcar to which 
trailers could be attached. The method of conducting a 
test was as follows: One of the engineers of the line took 
charge of the controlling apparatus, and acted as motor- 
man. In the forward vestibule an assistant gave the time 
from a stop-watch to an observer, who noted the ammeter 


Te ermunals 


— Revoluttons Motor 600 per min. 
—H — Frequency. Du.useunfeeueceos. 40 . second 
mem N° of Poles... + 8 
— Tension ...:. . c. .... 750 Volts 
— Diam. of fin 224 "m 
|n | n ima „ „ Gear Wheel ........... 664 „ 
E s ol Gear Ratio. s 1296 
i Diam. of Driving Wheel.... . 1020 "m 
oa! 8 
E 2 Wt. of Motor with Pinion .. 1350 kg 
š piii - „ Gear Wheel ...... 130 „ 
2 „ „ Casting . 60 „ 
- EXE „ „ Suspension Parts.......60 „ 
soe So ee. ee ee 
Fies. 16, 17, 18. 


use locomotives for hauling goods on such a line, since 
their use means so large a percentage of deadweight. The 
motorcars weigh about the same as the locomotives, carry 
66 passengers, and can hanl 60 tons behind them up a grade 
of 1 in 100. Supposing the average ren load to be 
one motorcar and two trailers, making 56 tons, there 
remain 36 tons which might be made up by goods. Since 
there are 12 trains per day one way, the motorcars have a 
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reading at each instant. In the rear vestibule a second 
assistant gave the time from a stop-watcb, while one 
observer noted the voltmeter reading, and another took the 
reading of a speed indicator. Two men were told off to 
keep a look-out and announce points passed on the track, 
such as grade poste, etc. The speed indicator made a con- 
tinuous automatic record of the speed, which was detached 
and numbered after each test. The motorman signalled 
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Fic. 19.—Full Size Automatic Speed Record taken on a Motorcar between Burgdorf and Konolfingen 


goods carrying capacity of 430 tons, or six times that of 
the existing locomotives. It would seem, therefore, that 
there is much to be said in favour of combining goods and 
passenger traffic on such a railway. 


PART IL—ACCELERATION TESTS ON THE BURGDORF 
RAILWAY 
In September, 1899, a serios of tests were carried out at 


Konolfingen under the author's direction. The teste, which 
had to be made during the intervals between the passing of 


the start, at the same moment throwing over the con 
troller so as to give the motors the maximum current, 
which was maintained constant as long as possible. The 
readings of all instruments were taken at five- second 
intervals from the moment of starting, and one volt. 
meter reading was taken immediately before starting. Each 
observer recorded his own observations, and filled in 
those of the other observers after every test. The car 
was allowed to proceed for some distance after full speed 
had been reached ; the current was then cut off, the brakes 
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put on, and the car brought to a standstill. Three sete of 
experiments were made: (1) with the motorcar only ; (2) 
with the motorcar and two trailers; (3) with the motorcar 
and three trailers. 

(To be continued.) 


— — — 
INSTITUTION OF ELECTRICAL ENGINEERS. 


On Thursday evening week the adjourned discussion on 
the paper by Mr. W. E. Tangdon “On the Supersession of the 
Steam by the Electric Locomotive,” was concluded. Prof. 
John Perry, president, was in the cbair. 


Mr. Robert Hammond thought they must all be struck on 
reading this moet valuable and important paper by Mr. Langdon 
by the immense and new fleld which was opening oub for the 
young as well as for the old electrical engineer. ith regard to 
the question of lighting, id was a matter of astonishment that 
there was still a gaslight in existence, but in the near future 
there was no doubt that electricity would come in touch 
with every industry in the land. They had now a most 
painstaking and valuable paper before them, pointing out one 
great industry—viz, the superseesion of steam by electric loco- 
motives, There hardly seemed to be a more happier scheme than 
thab propoeed by Mr. gdon. The paper did nod deal in gene- 
ralities, for the author not only said that in his opinion the thing 
was possible, but he showed how it could be carried out, It was 
clearly demonstrated that there would be a saving of over a 
quarter of a million a year in working expenses by the conversion 
of the section of the line between Sb. Pancras and Bedford 
from steam to electric power. The two main pointe for con. 
sideration were, first, whether the plan of running full-guage 
railways by electricity was feasible, and vau Cs co the 
estimates prepared by the author were sound. . Hammond 
thought they might unhesitatingly let it go forth to the world as 
the opinion of that Institution tbat the plan suggested was feaeible, 
and, further, that it spores from the data furnished them thab 
full-gauge railways could be run by electricity. Ib was actually 
being done in Germany ab the present time on the Burgdorf- Thun 
line, The railway was 25 miles long, the primary voltage being 
5,000 volta and the secondary 750 volts. Oa another line in course 
of construction in Italy by Ganz and Co, of Budapest, the extra- 
ordinary pian was being put into execution of having a primary 
voltage of 20,000 volte and a secondary of 3,000. With reference 
to the question of sub-stations. they must remember that in 
England coal could be bought at 7s 114d. a ton, which could easily 
be carried to the point desired, whereas abroad tbere was not this 
facility. This favoured the views of Mr. Robinson on the 
advantage of several generating stations along the line of route. 

Prof. George Forbes's criticism amounted to this : That this was 
hardly & paper to be brought before that Institution, being of too 
general a character. If Mr. Langdon had read his paper before a 


more public audience, such as at the Society of Arte, it would bave 


deserved unqualifled approval as directing the attention of the 
people to a question which had been engaging the consideration 
of enginoers for a large number of years. The different methode 
in which the work could be carried out had not been considered 
by the author, nor had the details been accurately gone into 
Prof. Forbes agreed, on the question of expense, that a stationary 
engine used less coal than a locomotive engine. He bad paid con- 
siderable attention to the feasibility of working the Nile railways 
by electricity, and the conclusion he arrived was that, as a rule, 


electric locomotion would be cheaper than steam up to a distance 
In Mr, Langdon’s paper 


of 40 or 50 miles frem the power station. 
there was bardly a single item which would seem to be tbe righu 
thing for his purpose. The total expenditure in respect of con- 
ductors had been put ab £70,000, but there was no doubt that tbe 
cost would be very much in excess of that figure. He calculated 
ib out ab £330,000 with the voltage mentioned by Mr. Langdon. 
Mr. F. Hudleston, chief construction engineer for tbe Central 
London Railway, confined himself to the question of coal con- 
sumption. Mr. Langdon had underestimated the work necessary 
to be done on a heavy railway. The section of line selec ed was 
‘hilly, with curves, and yet the author of this interesting paper said 
thas it was practicable to haul a goods train with an average 
resistance of only 54lb. per ton. As a matter of fact, an ordinary 
goods train along a level would require quite 10ib. per ton On 


an average the coal neceseary for a passenger train was 36lb. per 


train mile, for a goods train 58lb., and for a train laden with 
minerals 621b. This figure might be reduced to 4lb. per ton mile 
on the Central London Railway. Id must be remembered, however, 
that tbe switchback system on the Central London saved about 
30 per cent. of the total energy required to accelerate the train. 
On the underground railway in London the average consumption 
of coal was from 321b. to 361b. per train mile. The trains weighed 
from 135 to 140 tone. This came oud at ‘25lb. of coal per ton- 
mile. Of course, in making thie comparison, id must be remem- 
bered that the locomotives ueed the best steam coal, whereas in 
the central stations slack was used. Mr. Hudleston then expressed 
the opinion that the coal economy suggested was not proved in 
the leaet. With their preeent knowledge of electricity and steam, 
he did not see bow ib was possible to arrive at the author's result. 
With the exception of tbe coal concumption question, all the other 
matters in the paper were eatiafactory. 

Mr. A. A. Campbell Swinton could not agree with Prof. Forbes 
that the paper was nob suitable for that Institution. It was the 


most interesting and suggestive paper th 
long time. About a year ago he happened to have been looking into 


was cheaper than steam, bub for main lines 


had had for a very 


the question of expenditure of a contemplated electric line about 


50 miles in length, and the conclusion he arrived ab was that the total 


cosd of equipment would be just a little more than that named by 
Mr. Langdon. But there the resemblance ceased. He could nob 
underatand how the author was going to do what was neces 

in the way of cables, trolley wire, etc., for the sum of £140,000, 
slight saving in the cost of the trolley wires would be made if a 
three-phase system ab 750 volte were employed, as on the Burgdorf- 
Thun Railway. The line now being constructed in Italy was to 
work with 3,000 volts on the trolley wires, which would do much to 
keep down the first cost if the Board of Trade objections could be 
gotover. The use of three-phase would also do away with the 
neceesity of having rotary transformers in the sub-stations, and 
the necessary attendance to look after them. A very important 
question raised by the discussion was whether there was an 
economy in building a very large station. There undoubtedly was, 
and the larger the station the more economical it was. A - 
mentary committee had been persuaded to take this view, which 
was certainly correct. If stations were to be placed about 
every mile all along the lines, bow was & constant load to be got? 
Each station would be working for five minutes, and then it would 
have to be shut down for an hour, entailing unnecessary labour. 
Economy coald only be attained by having one sbabion to wor 
over one length of line. 

Mr. A. H. Walton thought that everything was not just as ib 
should be in tbis paper. Mr. Langdon had put it before the 
Inetitution in & very broad manner, and his figures asr ed 
the traction efforts required were pub far toolow. He thought 
that the lowest record yeb attained was 40 watt-hours per bon- 
mile. If one took the formulz in Molesworth and worked them 
out, the result arrived ab was 44:8. With reference to the author's 
statement that the coal consumption would be about Sib. per kilo- 
watt-bour, it was impossible to agree. If they got 4°5lb. to ölb. 
they ought to be satisfied ; 31b. per kilowatt-hour had never been 
accomplished yet. On the Central London Railway, they had 
been told, the coal consumption was 5:9lb. per kilowatt-hour. 
But it was impossible to make fair SE y weight, because 
there was such a difference in the quality of coal ; comparisons of 
cost of coal unit would be more fair. He thought that on the 

uestion of leakage Mr. Langdon had been too liberal, because a 
23 cenb. 1 e was very excessive, as it showed an absurdly 
low insulation resistance. 

Mr. A. J. Lawson said the author had done some injustice 
to his case by taking too low a figure for ooal consumption, He 
had also assumed too low figures for the efficiency of his plant. 
There should be no difficulty in getting motors of 90 per cent. 
efficiency, or in obtaining rotary converters of 93 per cent. and 
static transformers of 97 per cenb. efficiency. In fact, with Mr. 
Langdon’s arrangements, he thought an over-all efficiency of 
71°35 per cent. could be obtained, whereas, if three-phase 
motors were used, this might be still further increased to 75 per 
cent. by the elimination of the rotary converters. As Mr. 
Hammond had said, a high-tension three-phase transmission had 
been in fairly successful use in Germany, and a higher voltage 
would shortly be put into use elsewhere. From this information 
was to be gained, and he thought it would do away with the 
suggestion of having many stations at certain intervals along the 
line, If generating stations were used at distances of abouo 
10 miles apart, it would mean much additional labour and cost, 
because they would be so unequally loaded ab different times. 

Mr. Alexander Siemens pointed out that the discussion had 


entirely branched off into details. His opinion was that with a 


busy suburban line, with more than 12 trains per hour, electricity 

b was a question if 
that were so. Mr. Langdon had proposed that the railways should 
be connected in sections of 50 miles. Was he going to change 
engines at the end of these distances? For the long main-line 
trains, where only a few trains were run a day, the elecbric system 
would not be economic. 

Major P. Cardow said that one important thing to notice in 
the tables given in this very interesting paper was tbe extremely 
short mileage made by each locomotive in one week. On the 
London and North-Western Railway one locomotive only ran 
314 miles per week. The wages table came out very high for this 
reason, and there was certainly room for economy in that deparo- 
ment. Mr. Langdon had dealt with the traffic as it existed, and 
had nob taken into consideration the fact that with electrical 
working a more frequent service of trains would result. Ms jor 
Cardew gave ib as his opinion that a high.tension three phase 
transmission was an arrangement of very considerablé economy. 
The arrangement prop by Ganz and Co. for connecting the 
motors in series when starting and stopping to geb practically 
half speed was very valuable. It was also worbby of note that in 
certain of the Continental cowns electric locomotives driven by 
accumulators were being used with success. 

Mr. E. Segundo thought that Mr. Langdon had attacked a 
question of national importance. and had acquitted himself in a 
manner worthy of the best traditions of that Institution. But as 
to the question of coal consumption, the figures given were nob 
quite correct. He had worked out the average consumption, and 
he found it was more like 4 5lb. per kilowatt-hour than 3Ib. The 
author had not suggested how freight traffic was to be dealt with. 
Tbe tendency now was to increase the weight and length of freight 
trains and run them at longer intervals. But he believed that the 
electrical locomotive need only be half the weight of the steam 
locomotive, because all the weight came on driving wheels. 

Mr. F. Sprague said they were all interested in the problem of 
the conversion of steam railways into electric, His opinion was 
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that the conversion would not be carried out, as suggested in the 
paper, by having electric locomotives constructed on the lines of 
the steam locomotives. In connection with rating of dynamos, 
the makers 55 certain limite of heating which would not 
be surpassed if the dynamos were run continuously. On the other 
hand, the rating of a railway motor was done on most arbitrary 
lines with no such limit. For instance, a 150 h. p. railway motor 
would only be able to take 35 kw., or 47 h.p., from the mains 
continuously without rising more than 75deg. in temperature. 
The design of motor for the railway locomotive was restricted 
on all sides by the conditions of the very small space available 
under the cars, etc., and, in his opinion, it was quite impossib:e to 
build electric locomotives to pull the brains on the great railways. 
What was required was a complete cange in the method of service, 
with electric motors of small power distributed throughout the 
train and controlled from one end. If the conversion were effected 
he did not believe there would be any saving of coal, bub an 
improved service would be got at a higher speed. 

Prof. Carus-Wilsen was of opinion thad it was nob on the main 
steam lines that the electric locomotive would first be successful in 
this country. If anywhere, it would be on the branch lines—for 
these reasons: first of all, that the branch lines at the present 
time were the unprofitable part of any railway system ; secondly, 
that ib was the branch lines which were mainly responsible for the 
unpunctuality of trains; and, thirdly, that in consequence of the 
infrequenb service of trains the branch lines were being menaced 
by the tramways systems. He estimated that on the branch lines 

the Midland Railway which radiate out of Bedford the number 
of penny passengers equites per mile in order for a profit to be 
& serviceof six trains each way, was 265 day. His 
point was that in order to make a profit with 24 trains per day 
and steam locomotive, you would want an increase in penny-a mile 
passengers of 75 per cent. A 60 ton train on an average branch line, 
conducted in thecheapest way, could be run by electricity with much 
better resulte than by steam. If the Midland Railway were to run a 
train every half hour, instead of one every two hours, there coald 
be no doubt that the necessary increase in gers (say 30 per 
cent.) with electric driving could be obtained, and the demands of 
the public satisfied. 

Mr. W. „In reply, said there was no doubt as to the 
applicability of electricity for all purposes, and tbe only question 
remaining was, whether ib was more economical to run trains by 
electricity than by steam. He had been attacked for bringing 
the paper before that Institution, but it certainly ap to him 
that the subject was one which mainly affected the Institution of 
Electrical Engineers, and perhape no better body could be found 
in the kingdom to discuss ite merite or demerits. The subject had 
been deal with by him in an abstract manner, and the purpose 
of the paper was to evolve, if possible, some result as to the 
economy or other advantages that might attend the use of elec- 
tricity as supplied to the large railway services of this country. 
Io seemed to him that there was a greater chance of ite succeeding 
where there was mosd traffic, and it was for this reason that he 
selected the London and Bedford section of the Midland Railway. 
Me. Mark Robinson had questioned whether it was desirable to 
work a section of line from a central station or from a 
number of local generating stations. What had escaped the 
attention of some of those who had taken part in this 
discussion was the facb thab with a central station you 
were able to transfer the load from one section to another. 
The estimates given in his paper were not definite eatimates. 
They were meant to show whab might be advantageous resulte 
arising from electric systems. The question whether a line could 
be worked from a central station was one to be very carefully con- 
sidered when the time came. With d to the question of coal 
consumption, it had been stated that the estimate of 3lb. per kilo- 
watt- hour was insufficient. Mr. Cuningham had said that 3 6lb. 

kilowatt- hour had been obtained in Montreal, while the Hon. 

. A. Parsons estimated that 2 ·5lb. was a fair figure. He had 
recently looked up some figures on the subject published in Engi- 
neering, from which he gathered that on the Metropolitan in 
Chicago tbere was a consumption of 1°75lb. At Boston ib was 
2°6llb., at Baltimore 3 23lb., and at Brooklyn 3lb. Again, some 
trials made on the Berlin trams had revealed the consumption of 
2:11b. of coal per kilowatt-hour when superheat was employed, 
and 23lb. with the use of ordinary steam. All he could say was 
that if ġib. of coal per kilowatt-hour could be saved, ib was very 
material. The case of drivers of locomotives had been men- 
tioned by Colonel Crompton, who suggested that a less wage 
might be paid those employed to drive electric motors. 
The wages paid to drivers were undoubtedly a very heavy 
e e indeed, but he did nob see how it was possible 
bo ve it modified unlees the traffic ements were 
also modified. Then in regard to the repair and renewal of 
machinery, Colonel Crompton had eaid that the charges put 
down in respect of that matter were high. But if anything 
were ever done in the introduction of electricity for main lines, ib 
would have to be of the simplest character. The gist of the whole 
question lay entirely in the manner io which the current was to be 
conveyed to the trains. If it could be arranged to be placed out- 
side the rails carrying the vehicles, ib would prove very much 
more satisfactory, and would tend in a greater degree to its adop- 
tion than if it had to be laid down bebween the rails. It had been 
said thab no electric locomotive could be framed to take the place 

of a steam locomotive. But surely that was contrary to the 
opinion of nearly every engineer who had studied the subject. 

The Chairman here called attention to the length of the 
proceedings, and 


Mr. Langdon said he would conclude his remarks on the 
discussion in his written reply to the Journal, | 
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INSTITUTION OF CIVIL ENGINEERS. 


At the ordinary meeting on Dec. 11, Mr. James 
Mansergh (president) in the chair, three papers were read, 
entitled The Signalling on the. Waterloo and City 
Railway and Note on gnam Oatlying Siding Com- 
nections,” by Mr. A. W. Szlumper, M. I. C. E, and “ Signalling 
. Overhead Railway,” by Mr. S. B. Cottrell, 

The Waterloo and City Railway, as previoasly described 
in the minutes of Proceedings of the institution (vol. cxxx'x. ), 
was an electrically-worked underground railway 1j mile 
in length. It was a double line, in separate tunnels, with 
a station and accommodation for shunting the trains A^ 
each end. Traine ran every six minutes, the journey 
occupying about six minutes. There were two signal 
cabins, one at Waterloo and one at the City, the former 
containing 16 levers and the latter 18 levers. The line, 
however, was practically divided into two block sections 
by the provision of signale about half-way between the 
stations, such signals consisting of an electric lamp fixed 
to the wall of the tunnel, electrically cofitrolled from both 
boxes and by clearance bars or treadles. In addition to 
the ordinary mechanical interlocking, the Sykes electric 
lock-and-block system had been largely introduced, and as 
a further safeguard alipper bars” were fixed a short 
distance in front of the more imporiant signals by 
means of which the current to the electric motors was 
automatically cut off should a train pass the * slipper bar ” 
when the signal was at danger. The “starting” siguals at 
the stations had double arma, the upper one being a “ right 
away” signal, the lower one being a “draw ahead ” signal. 
Both these arms were worked by the same levér by means 
of a Sykes electrical selector.” The stop signals at the 
stations consisted of ordinary ground-discs, which were also 
provided for shunting movements. Treadles or fouling bars 
were extensively used; they consisted of an angle-bar about 
35ft. in length, balanced on pivote and connected to a 
contact-making switch. In lieu of the ordinary repeaters, 
bells were fitted in the signal boxes which rang when an 
signal failed. This was effected by passing a wire throug 
a series of signals by means of contact-makers on each aignal 
and upon their corresponding lever in the signal box, termi 
nating in a bell which started ringing should any contact 
be broken. Facing points were fitted with ordinary facing- 

int bolte, also Sykes electrical point detectors, one being 

ed to each stock rail ona pair of points and connected 
to and working with the tongues. Both tongnes had to be 
dead home before the selector was operative, and until 
then the point lever was locked by an electric lock. The 
block instruments used were Sykes lock and-b'ock instru 
ments, which were electrically interlocked with the levers 
and signals. All the lights in the signals and discs oon 
sisted of 8-c.p. incandescent lamps in duplicate, and were 
repeated in the signal boxes by pilot lights. 

The second paper described some modern methods of 
electrically controlling outlying siding connections. One 
system described was applicable to a railway where an 
electric lock-and block system was installed. The siding 
connection was controlled by a key, the removal of which 
from an instrument locked up all conflicting signals and 
broke down the block instrumente until the key was 
returned. No outdoor signals at the siding were necessary. 
Another system described consisted of the provision of a 

und box and outdoor signals at the siding, locking 
instruments being provided at both the section and siding 
boxes. When the siding was to be used, the switching 
in of tbe siding box locked up the starting signal at 
the section box by means of an electric lock, and 
released an electric lock on the siding signal, the switch- 
ing out of the siding box restoring the section-box eignals 
and instrument to their normal condition. A special 
feature of this scheme was electrically locking up tbe 
entrance to the siding box from the section box. Another 
system described consisted of the provision of a ground. 
box and of outdoor signals at the siding connection. When 
operations were to be carried out at the siding the box was 
switched in as a section box, and electric locks on tbe 
signals were released; during shunting operations tbe 
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SERA box was treated asa section bux, and when com- 
leted the box was switched out, and the signals again 
came electrically locked from the section box. 

The third 1 described the system of automatic 
electric signalling in use on the Liverpool Overhead Rail. 
way, which, originally promoted to facilitate passenger 
transit to and from the docks, had developed into a line 
nearly seven miles in length, and, in addition to fulfilling 
its original purpose, provided rapid access to Liverpool from 
two important suburbs, and by means of an electric tram- 
car system owned by the company from other suburbs. 
When the line had been originally constructed as s dock 
railway with many atations, automatic electric signals had 
been introduced in order to avoid the expense of men and 
maintenance, but with the extensions in the suburbs the 
automatic system had had to be supplemented at termini 
and junctions by ordinary mechanical signals. The inter- 
mediate stations were divided into 14 block sections; each 
block had a station at its commencement, and since the 
length of the blocks was short, each station was equipped 
with only four signals—viz, one home signal and one 
starting for each road, the starting signal being 
practically the distant signal for the station in 
advance. A train leaving a station passed the break- 
ing” contact, putting the starting signal to “danger”; it 
then the “making” contact, which pulled off the 
home si of the station it had just left, and the starting 
signal of the station in the rear. The circuit between the 
making contact and the other signals was made through a 
switch fixed on the arm of the starting signal, so that 
should the latter fail to go to “danger,” the clrcuit could 
not be completed, and the line behind would be blocked. 
The making and breaking contacts were actuated by a 
striking board fixed on the last coach, so that should a 
train break in two, the signals would not be operated. 
This automatic arrangement applied to all inter- 
mediate stations, and where the automatic system 
merged into mechanical, the alteration took place at 
the home signal in one direction, and at the advance 
starting signal in the other—that was, on the up 
road the advance starting signal was the first auto- 
matic and on approaching the termini the 
distant was the first mechanical one. The current 
for working the signals was supplied from accumulators at 
50 volts pressure; two sete of 27 cells were situated at 
each station, and these were charged in series from the 
generating station. These accumulators also provided 
light to the stations. The expenditure of electric onergy 
in current was very small. Each station comprised four 
signals, each worked with a lowering current of five amperes 
at 40 volte, and with a holding current of 0:25 ampere at 
40 volta. With a three-minute service for 20 hours a day each 
signal would be lowered 400 times, requiring, therefore, 
2,000 ampere-seconds, or, say, .0:5 ampere-hour, per signal 
per day. The entire station would require 80 watt-hours 
per day, and the total system 1,040 watt-hours. This, 
however, did not include the  holding-off currents. 
Assuming each signal to be held down 1j minute, it 
would be down 600 minutes per day, requiring 150 ampere- 
minutes, or 2:5 ampere-hours, or five times as much as for 
lowering. In the first few months there had been occa. 
sions of signals failing to go to danger,“ but experience 
enabled such failures to be eliminated, and reduced the 
number of other failures, which now amounted to an 
average of only 1 in 14,156,857 operations. 


a ——— 
QUESTIONS AND ANSWERS. 


Under thie heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
fwe shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 

aa i has appeared. We would call the attention of 
ose sending in answers to the fact that the neatness of 
any sketches (which must be ink) sent in is considered 


when marking the relativo values of these answers. All 
formule must be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
thor. The matter should be written on one side only 
yf the paper. Questions may be sent at any time. 


(QUESTIONS. 


5535. How can the Thomson-Houston and similar meters be 
adjusted without either breaking the seals on the 
controlling magnets or altering the position of the 
coils 1—C. H. K. 


534. An output of 2,500 h. p. has to be transmitted from a 
ower station toa chemical works two miles away. The 
oad is a continuous one night and day. The works 
generate three-phase alternating current, with 2,000 volts 
between adjacent wires, and the pressure at the 
chemical works is required to be 200 volts. Investigate 
what is the most economical voltage for transmission with 
underground cables.—P. T. 


ANSWERS, 


Question No. 327.—The commutators for large direot-ourrent 
generators are frequently required by the engineer's 
specification to be assembled in such a manner that a 
pus of the bars may be removed without disturb- 

g the remainder. How is this best accomplished, 
particularly with reference to the end insulating rings, 
which presumably would be in sections and would require 
skilful jointing ? 


Best Answer to No. 527 (awarded 10s.).—A design of 
commutator to fulfil these conditions is shown herewith. 


Felt Washer. Micanite Ring in Sections. 


in Sections 
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The end ring is divided into six, eight, twelve, or more 
segments, the number depending on the diameter of the 
commutator. Through each segment two steel bolts, A, 
pase, alao two adjusting rods, B. The bolts are prevented 
Írom turning by a recess for the heads in the back ring. 
The adjusting rods are screwed and riveted into the 
wedges at the inside end. The centrifugal strain is taken 
on the lip, C. The bars rest on a micanite ring moulded 
on to the commutator bush. The micanite end ring 
is made in a similar numberof segments to the outer 
ring, the jointe being made as shown ia the accompanying 
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diagram. These rings are so placed so as to have the 
joints in them and the outer ring "staggered." A groove 
is turned in the bush to grip a felt ring, which prevents 
copper dust, etc., getting underneath the bars. To remove 
any bars the wedges are slackened in the two segments 
covering the section of micanite ring in front of the faulty 
bars, and then the nuts on the main bolts can be taken off 
and the segments removed. If the joint in the micanite 
ring is ainda: coincident with theend ring joint, only one 
segment would have to be disturbed to get at the bars, but 
there would be a greater danger of breakdown through 
un working through the joints in the micanite ring.— 
N. 
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Answer to No. 327 (awarded 5s.).—The commutators for 
large direct-current dyaamos are assembled as shown in 
the accompanying sketches (Figs. 1, 2, and 3). Fig. 1 isa 
sectional elevation of the commutator tube, which is made 
of cast steel and secured to the spider by eight studs, as 
shown. It is insulated on the body with asbestos. The 
end ring, A, is made in segments, each fitted with two bolts 
to tighten up the bars, while a bolt, B, in each s 


egment is | tion from boiler pipes, etċ., and other 


Now, the evaporative power of 1Ib. of the above coal 
=15 | 778 +428 (0632 a 2 h 


= 143265lb. of water at and from 212deg. 


At 85lb. pressure we require an additional 2:5 per cent. 
of heat units. And owing to imperfect combustion, radia 
causes, a Lancashire 


shown to tighten it down on the periphery of the tube. | boiler seldom exceeds 50 per cent. of the theoretical 


Mica 


Asbestos 


Fias, 1, 


To take a section out, the bolt, B, and the nuts, D and E, are 
removed, a forcing screw is put in at X, which on screwing 
up forces the section out, leaving the mica insulating intact. 
` To get the bars out, this ring, which is usually e solid, 
has to be carefully cut in the form of a scarfe (Fig. 3). It 
is a comparatively easy matter to take a section of bars 


out, but a job of some difficulty to get the bars down flush | 
with the others when new mica has been put between them. 
In the event of the scarfe in the mica ring being damaged, : 
atched up with mica of exactly the same. 
eglect of this precaution will cause the bars 
t to be tight, and those at the 


it must be 
thickness. 

opposite the thickest 
thinnest part to be slack.—K. V. R. 


Question No. 528.— What should be a fair coal consumption for 
a 10-hour day with the following outpu am peres 
105 volts steady over the 10 hours. Engine is high- 
speed three-orank tandem compound single-acting, with 
variable expansion governor (rated as 127 b. b. p. with 
100lb. steam preseure),‘coupled: direct to 80-kw. dynamo. 
Steam is kept at IOlb.:square inch higher than is regis- 
tered by gauge (75lb. square inch) on engine side of 

pu valve, with 500 amperes. This is Lancashire 

ilor hot feed water... EE l 

Best Answer to No. 328 (awarded 10s-).—The. combined 

set working at three-quarter fall load is probably working 

at its most economical load, and from the particulars given 
we may reasonably assume a consumption of steam for the 
combined set (including, say; 10 per cent. loss in dynamo) 
of 28lb. per electrical horse-power. But the coal con- 
sumption depends chiefly upon the quality of the coal 

Let us take the average Lancashiré coal containing carbon 

77:8 per cent, hydrogen 5:52, oxygen 9, sulphur 1:3, 

and ash and nitrogen 6 18 per cent.. Now, the total heat 

of combustion of carbon is 14,500 B. T. U,, and can, there- 
fore, evaporate 15lb. of water at and from‘212deg. F. "The 

total heat of combustion of hydrogen is 62,082 B.T.U., 

and can, therefore, evaporate 64lb. of water at and from 

212deg. F., but. we must remember eight parta of oxygen 
by weight unite with one of hydrogen to form water, which 
exista as such in the coal. Sulphur exists only in small 

quantities, and its heat of combustion is only 4,000 B. T. U. 


t 
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2, AND 3. 


evaporation. We will take 7lb. of water as the xd hr 
mate evaporation of 1lb. of the above coal at 85lb. boiler 
pressure. Then 


630 Board of Trade unita x 1 54 = 844 e. h. p. 
—.— e: 0,9 761b. = 30'1ewt. coal. 


We must allow for initial raising of steam —i e., losses 
during the 14 hours'standing—say 1 5owt. So that we 
have as a fair everyday working consumption 21:6, or, say, 
32cwt. of above coal per day. 

On trial runs or teste far better results could be obtained. 


| Taking the 352cwt. - 3,58 alb. + 630 = 5:68lb. coal per Board 


of Trade unit, and 2,240+-5°68=394'3 Board of Trade 
units per ton of coal, a fair average under the conditions 
mentioned. The feed pump I suppose to be electrically 
driven. Usually in small generating stations most of the 
preventable waste takes place in the boiler-house, but it 
must not be forgotten we often pay heavily for dirty water— 
in fact, at coal price.—F. R. S. à] 


[N.B.—Will the writer of this answer kindly forward his 
address.— ED. E. E.] 


Answer to No. 328 (awarded 5s.).—An engine of the 
type described, ranning under the conditions given, will 
have a mechanical efficiency of 87 per cent., and will require 
861b. of steam per indicated horse-power hour. The efficiency 
of the 80-kw. dynamo at the 63-kw. load will be, say, 
91 per cent.; the combined efficiency of the set will then 
be 79 per cent. 


The electrical horse-power is 600 x 105 + 746 = 84 5. 
The indicated horse-power is 84:5 x 100+ 79 —107. 


Steam required by engine is 107 x 86 —2,780]b. per hour. 
An addition must be made to this quantity for steam 
required for the boiler feed pump and for loss by con- 
densation in pipes. The amount varies widely, and depends 
to a great extent upon the suitability of the plant in use 
for the work performed. | 

For instance, if the steam dynamo and boiler in question 
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form only one of a number of unite at a central generating 
station, then it is possible that they are connected to a large 
steam main, and that the pump is large for the feed water 
required, when the condensation loss and pump steam will 
be a sensible proportion of the total, particularly if the 
engine is the only one running, say, on the day load. It is 
not stated in the question whether this is 80, or whether 
the other extreme may be taken when the installation is 
complete and well proportioned, though small It will 
only be possible to estimate this 3 and if it is taken 
as 10 per cent. of the engine steam will represent a fair 
average. The steam required per hour will now be 


2,780 + 278 = 3,0581b. 


A Lancashire boiler with hot feed under ordinary work- 
ing conditions, supplying this quantity of steam, will 
evaporate 8lb. of water per pound of best steam coal, 
inclusive of that required for banking fires at end of day’s 
run. The coal required per 10-hour run will be 

5,058 x 10 


M - 58825, 


or a little more than 34cwt. 

If the engine is condensing, then 15 per cent. may ue 
deducted, reducing the coal consumption to 29cwt. This 
result cannot be considered economical, although as good 
as may be expected under the circumstances. It isa good 
illustration of the loss of economy due to the use of low- 
pressure steam in a class of engine which will give good 
results when usin 8 steam and run at or 
nearly its full load . G. B. 


Answer to No. 328 (awarded 58.).— The coal consumption 
under the conditions mentioned in the question would 
depend on the following: (1) quality of coal used ; 3 
efficiency of boiler; (3) temperature of feed water; (4) 
efficiency of engine; (5) efficiency of dynamo, Assuming 
that the coal used is of average quality, the boiler having 
the ratio of grate area to heating surface which is usually 
allowed in standard Lancashire boilers, and the feed 
water to enter the boiler at, say, 180deg. F., the weight 
of water evaporated per pound of coal ought to be 
not less than 8lb, The mechanical efficiency of the 


combined engine and dynamo (Fee) would probably be 


about 85 per cent. for an engine of the type in question 
coupled to a dynamo of good design and make. The 
dynamo, however, would be working at only slightly over 
three-fourths of its rated power, as also would the engine, 
while the steam pressure at which the engine is intended 
to work (for full power) is not maintained. Under these 
circumstances it would probably be safer to assume an 
over-all efficiency of only 80 per cent. The actual load of 
the dynamo is 63 kw., or 84:5 e. h. p., which at 80 per cent. 
efficiency means 105:6 f. h. p., and multiplied by 10 gives 
1,056 horse-power hours. The steam N per 
indicated horse- power per hour is about 24lb. in a 
engine of the type mentioned in the question, and g 
this figure the total coal used would be 


1,056 x 24 M = 3,1681b, 


This does not make allowance, however, for the fall in 
ressure between the boiler and the engine, which is 10lb. 
in 85lb., or, say, 12 per cent. Making this deduction, we 


have total coal used — 3,168 x > = 3,5901b. = 1:60 tona. 


The above result would be a very fair one for the plant 
in question for a day of 10 hours; but, of course, there 
would be the coal used for boiler feeding purposes (feed 
pum or injector) to take into account over and above that 
or the engine.—R. M. W. 


LIGHT RAILWAYS. 


We understand that the diffieulties which for the past three 
years have stopped progress in connection with the Cromarty 
and Dingwall light railway are on the point of being surmounted. 

The Salisbury Town Oouncil are urging the Great Western 
Railway Company to proceed with thelr application for an 


extension of the time within which they were to construct the 
Salisbury and Pewsey light railway. 

The Tramways Committee of the Birkenhead Corporation are 
considering the Wirral light railway scheme, by which it is 
intended to unite the borough of Birkenhead with the districts 
of Upton, Greasby, Frankby, Caldy, West Kirby, Hoylake, 
Meols, Leasowe, and Wallasey. | 

The Bridgwater Rural District Council have passed a resolu- 
tion heartily approving of the Stogursey light railway order 
which has just been issued by the Commissioners. | 

A committee of St. Combs and Charlestown and other 
villages has been formed with a view of approaching the parties 
who at present seem to be delaying the Fraserburgh and St. 
Combs light railway scheme. j 

The Batley Corporation have lodged with the Board of Trade 
objections to the confirmation of the Spen Valley light railways 
and Spen Yalley light railways (extensions) orders. 

Plans of the proposed light railway from Turton to Darwen 
have been referred to the engineer of the Bolton Corporation. 

The draft order of the Nidd Valley light railway has been 
issued by the Commissioners. 

Plans and sections have been deposited with Mr. John Berry, 
clerk to the Olifton Parish Council, of a proposed light railway 
through the township which the Barton Rural Council have 
given notice to apply to the Light Railway Commissioners for 


powers to construct. : 

In connection with the proposed light railway for Hemsworth 
and Ackworth, the Light Railway Commissioners have suggested 
that a level crossing should be utilised across the Wakefield and 
Doncaster main road, but the Hemsworth Council are opposing 


such action. 


NEW COMPANIES. 


The following new companies have been registered : 


Crown Electric Heating Syndicate, Limited. —Capital, £5,000. 
Object: to carry on the business of electricians, electric and 
general engineers, suppliers of electricity, etc. 


United Railway and Trading Company, Limited.— Capital, 
£500,000. Object : to adopt an agreement with E. A. Hopkins 
to construct and maintain telegraphs and other works in America 
and elsewhere, and generally to carry on tbe businesses of elec- 
tricians, electric lighting, etc. 


J. and E. Hall (1909), Limited. — Capital £250,000. Object: 
to acquire the business carried on by J. and E. Hall, Limited, at 
the Dartford Ironworke, Kent; to adopt an agreement with cbe 
said company and its liquidators ; and to carry on the business of 
mechanical, marine, and electrical engineers, etc. 

Gas and Mechanical Speciality Company, Limited. —Capital, 
£5,000. Object: to carry on the business of gas engineers, manu- 
facterers of gas, electric, and other lighting appliances, etc. 

J. Player and Son, Limited.—Capital, £1,500. Object: to 
acquire the business carried on at renun as J. Player and Son, 
and to carry on the business of watch, clock, scientific instrument, 
electric and cycle fittings manufacturers, etc. | 

British Electric Railways, Limited.— Capital, £100. Object: 
to carry on the construction and maintenance of electric and 
other railways and tramways, etc. i 

Holden Motor Patents Syndicate, Limited.—Capital, £10,000, 
Object: to carry on the business of vehicle builders, electricians, 
electrical and general engineers, etc. 

Isidor Frankenburg, Limited —Capital, £250,000. We are 
informed by this company, with reference to our note in last 
week’s issue, that this is their correet title, and that the capital is 


NEW COMMITTEES. 


The following additional committees bave been appointed : 


BaTLEY.— Electric Lighting, Traction, and Tramways : Councillor 
Hirst, chairman. 


BERMONDSEY, — Electric Tang : Aldermen Rodgers and 
Walker ; Councillors Cox, Grace, Hole, Burtwell, Bessell, Moss, 
Collins, Manser, Martin, and Marner. 


DONCASTER. — Electric Lighting: The Mayor (Councillor Theobald); 
Councillor Dowson (chairman); Aldermen Athron, Wainwright ; 
Councillors Brightmore Manwaring, Bennett, Gyles, Halmshaw, 
Smith, Tovey, and Wightman. i 


HASLINGDEN.—Electric Light, Refuse Destructor, and Tramway : 
The whole of the Coancil ; chairman, Councillor Worsley. 


HAMMERSMITH, —Electricity: Tbe Mayor (Councillor T. Cham- 
berlen); Aldermen Glasier, Cramp, Pascall, Canon White; 
Councillors Bendon, Boarder, Davies, Edwards, Harris, Hooper, 
Lieut.-Colonel Hopkins, Johnson, Rutter, Tomes, and one other 
to be appointed. 

OxrorD.—Streets, Roads, and Lighting: Councillor Kingerlee, 
chairman; Councillor Woodward, viee-chairman. l ; 
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other countries. The reason for this was that they had arranged 
LEGAL INTELLIGENCE. larger workako „ which would enable them in fabure to manu- 
SMOKE NUISANCE SUMMONSES. 


facture in England entirely, with the exception of the Sonne 
On Wedneeday last the South London Electric Supply Corpora- 


gears, which were manufactured for all their branches in th 
central factory in Schweidnitz. Now that the expenses of erection 
tion, Limited, were fined, in the Lambeth Police Courb, £10 on 
each of 10 summonees and 10 guineas costs on the first summons, 


and organisation had been principally defrayed, they could look 
for caueing a smoke nuleance at the works near Loughborough 


hopefully to a very much larger ntage of profit from the 
Junction The Town Clerk of Lambeth prosecuted. The magistrate 


London business in the future. The orders for meters during 
dhe last two months since the end of their financial year—namely, 

had evidence before him that black smoke had issued from the shaft 

ab the worke of the company on 10 different days. It happened that 


October and November—exceeded in England by 40 per cent. the 
sales of the corresponding months of last year. and in the other 
branches an increase had also been made Every one of the 
the company had. had careful notes taken as to the behaviour of | branches had worked at a profit during the last year, the most 
their furnaces, and that in coneequence they had direct evidence 
to the effeco that there was no black smoke issuing from it at 
certain of the times all . Oa one of the days a directors’ 


satisfactory result ipiam ep the factory in Schweidnitz, which had 
shown this year a very handsome profit, and the directors had made 

meeting was held, and the directors watched the shaft during 

the afternoon. Their evidence, however, was discarded by 


arrangemente for considerably increasing this factory, which 
should be the most remunerative department when the prices of 
the magistrate. We hear that his decision is being appealed 
against, and we trust that the persecution of the company 


raw material had again assumed a more normal aspect. The sale 
will in consequence be stopped. Io will be remembered 


of the American patents was now so far effec that all but 
£4,000 in cash had boen paid, and the stock to the face value of 
that the same magistrate recently stopped the company burni 
the refuse they were bound to take from the then vestry, and it 


£33,000 had been handed to them and deposited with their bankers. 
now rumoured that the new council will bring an action 


Ample provision had been made for sablefying the best interests 
of the shareholders and the Company. Dr. Aron, during the past 
Mane 
the company for damages for the very breach of agreement they or 
their responsible predecessors caused. 


year, had succeeded in introducing further important improve. 
ments to suit the requiremente of the station engineers, which 
consisted in the change over from wood to metal cases, in 
simplifying the design and manufacture of the meters, in the intro- 
duction of meters for special purposes, such as day and night load 
meters, hour meters, and automatic prepayment meters, and they 
looked forward to a considerabie increase of business from these 


CLAIM FOR ELECTRICAL WORK. 


In the Westminster County Court on Friday last his Honour 
Judge Lumley Smith, Q.C , tried the case of Buchanan v. Bishop, 
in which the plaintiff, an electrical engineer, carrying on business 
ab 68, Victoria.street, S. W., sued the defendant, a builder, to 
recover payment of an account in respect of electrical work done. 

It appeared from the evidence of the Plaintiff that the 
defendant built a house for a Mr. Glenny, and his (plaintiff's) 
firm were employed to fix the wires for the electric installation. 
After the wir ikon completed it became the duty of the defendant 
to fix the floorboards iu various s of the house, and in doing 
so he should have used screws, but instead of doing so his men 
drove long naile through the boards, with the result that they 
pierced the electric wires in several places and rendered it neces- 
sary to rejoint them. 

Mr. Chas. Curwen, a member of plaintiff's firm, was called, 
and gave evidence to prove that the wires which had been fixed 
by his firm were punctured in many places omog to the negligent 
way in which the defendant's men did their work. 

laintiff's foreman was called and gave similar evidence as to the 

For the defence Mr. Wma. Bishep was called, and said he built 
the house in question at Putney. He did nob dispute that damage 
was done, but he thought it had been much exaggerated. 

His Honour said that, judging from the evidenoe which had 
been put before him, he did nob think the plaintiff had claimed a 
penny too much, therefore jadgment would be for the amount 
claimed, with costa. | 


ARBITRATION. . 


Last week Major Cardew, as arbitrator, beard arguments io 
connection with the dispute between the Chloride Electric Sto 
Syndicate, Limited, and the Corporation of King's Lynn. e 

its ab issue arose out of the installation of the storage batteries 
ab the King's Lynn electricity works from the specification of 
Prof, Henry Robinson. We gather from the evidence, as reported 
in the King’s Lynn newspapers, that one clause of the specification 
required the contractor to fill in & schedule of rates for the day 
work, and to include in the first tender the assumed number 
of years that would be required to erect the accumulators in 
question, It seems that this was done, but that the actual time 
taken in erecting these accumulators considerably exceeded the 
estimate, In consequence of this, the Chloride Electrical Sto 
Syndicate have claimed an additional £801 on a total of £1,147. 
It was urged on their behalf that the delay in building operations, 
etc., had caused this extra labour, while the case for the Corpora- 
tion was thab the tender of the company was for the complete 
battery of accumulators erected ready for working. UP to the 
time of going to press, Major Cardew's decision had not 
reached uf... . 
i M 


COMPANIES’ MEETINGS AND REPORTS. 


ARON ELECTRICITY METER. 


Yesterday, the third ordinary general meeting of this Company 
was held at Winchester House, E.C., Sir James Pender, Bart., in 
the chair. 

The Chairman, in moving the adoption of the report, said they 
had had a most succeesful year, and had been able to show a good 
increase of business. The sales of the instruments had gone up 
for this year by 40 per cent. as compared with last year, and 
the profits, which in the proepectus showed a course of uninter- 
rupted progress from £11,000 in 1892 to £18,000 in 1897, bad now 
reached in the last two years £23,000 and £30,000 respectively. 
The increase in trade had been noticeable more particularly in 
England, though the p 
not show as favourably in proportion 


in the hands of the Board of Trade for official ap 
This was a moter tbat could be made and sold ad a 
lower price, and could be ueed in small houses and shops 
poorer districts in town and country. They A 
meter would meet completely the most stringent regulations of 
Government and municipal authorities, and be a large additional 
source of revenue in the future. 


last week'a iesue, the Chairman said 


expenditure of the funde of the Compeny. 


rofit in the United Kingdom this year did 
to the turnover as in the 


developments. Another distinct improvement had been the design 
of a small meter, which they called the ''Cot 


eee 
iderably 


believed that this 


Mr. R. W. Wallace, Q.C., seconded the motion, and the report, 


together with the balance sheet, was adopted unanimously. 


Mr. H. Hirst, a member of the Board, in reply to a share- 


holder, said they had never heard any rumours of legal proceedings 


io reapect of their patents. Dr. Aron had a master patent dating 
back to 1883, and vhere was no ground whatever for such a 
suggestion. 


In reply to another shareholder, Mr. Hirst said that with regard 


to the patents the Board of Trade were entirely on their side, and 
the County Council bad no power to object to any patent which 
the Board of Trade had : 


The following resolution was adopted unanimously: ‘'That 


dividends ab the rate of 6 per cent. per annum on the preference 
shares for the year ending Sept. 30, together with an additional 
j per cent. on the preference shares for the same period, and on 
tbe ordinary shares ab the rate of 12 


per cent. per annum for the 
ear to Sept. 30, 1900, be paid, and that the pa of an 
oterim dividend on the preference shares on April 1 last be 


confirmed. 


The retiring directors, Mesers. R. E. B. Crompton and Mr. Hugo 


Hirst, were re-elected. 


KALGOORLIE ELECTRIC POWER AND LIGHTING. 


The ordinary general meeting of this Company was held on 
bep ab Winchester House, Mr. R. W. Wallace, Q.C., in 
the chair. 


which we published in 
e thoughd it was best that 
and be careful with regard to the 
In uence the 
Board had only spent money on such plant as could ps kepb in 
hand and dealt with on ano: her site if they found ib necessary to 
move from the site which they beld. The sbareholders must not 
expect that the undertaking would be remunerative in the firsb 
year or two of its existence, bub there was every indication thab 
in the couree of a few years ib would be earning large dividends, 
and tbe capital value of their shares would thereby be materially 
inereated. He did not think that their Corporation ought to be 
mixed up in mining, and be was of the opinion that that property 
should be placed in the hands of a separate undertaking. 
The report was adopted. 


In moving the adoption of the re 
they should proceed slowly 


CAPE COPPER. 


The thirteenth ordinary general meeting was held on Wednesday 
ab the Cannon-street Hotel, Mr. Edmund A. Pontifex presiding. 

The Chairman, in moving the adeption of the report, observed 
thab the results of the Company's operations during the past year 
could not be considered otherwise than satisfactory. Their profite 
in the previous year were swollen by several adventitious aids. 
Another item in the accounts which had acted to the disadvantage 
of the present as compared with the previous year was that last 
year there was a sam of £22,685 which the directors were enabled 
to bring in to the credit of the year's operations from the Tilt 
Cove suspense account, which was now exhausted. Referring to 
the returns from the mines, he stated thab th result of 
the operations ab Tilt Cove had been a profit a ble for division 
between the two companies of £59,299, as compared with £36,593 
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in the previous year. The mine at Nababeep would shortly form an 
important factor in their profit and loss account. The Bill which the 
Namaqua Company presented to the Cape Parliament asking for 
permission to construct a branch line from their mine to a point 
aboub 30 miles down the Company’s line, and claiming running 
prin over this Company’s railway, was eventually carried in the 
er House giving them all and more than they had asked in 
the first instance. Subeequently, however, the Upper House 
by a large majority threw out the objectionable clauses in 
e Bill—the clauses giving the Namaqua Company the running 
powers referred to. The directors sinoe n in friendly 
negotiation with the Namaqua Company, with a view to 
see if they could nob come to such terms as to rates of 
carriage as would obviate the necessity of their making a branch 
line to join with the Cape Copper Company’s; and he thought 
that they had practically succeeded in this endeavour though ab 
a considerable loss of future revenue. They had made a satis- 
factory smelting arrangement with the Namaqua Company, and 
this should, in a measure, compensate for the loss incurred by the 
reduction iv the rates of bii gel 
Mr. John Galsworthy seconded the motion, which was adopted. 


MARCONIS WIRELESS TELEGRAPH. 


Directors: James Fitzgerald Bannatyne; Henry Jameson 
Davis; William Woodcock Goodbody; Guglielmo Marconi; 
John Mooney ; Major Samuel Flood Page (managing director) ; 
Henry Spearman Saunder. Secretary: Henry W. Allen. 

Report of the directors to be submitted to the fourth ordinary 

eneral meeting of the shareholders to be held at the offices of the 

mpeny, 18, Finch-lane, E. C., on Dec. 18, at 11 a m.: 

The period under review must be considered mainly as a farther 
time of scientiflo and technical development, yet remunerative 
work has been carried out, the foundation of commercial business 
has been laid, and there is good promise of increased business 
in the immediate future ; & profit and loss account is presented 
for the first time, The International Marine Communication 
Pm peny was registered Miis the spring of this year, 
and allotted 100,000 fully paid shares to this Company and 
5,000 tally paid shares to its nominees. The International 
Company commenced work. Their firsb installations have 
been erected on the Belgian coast at La Panne, and on one 
of the Belgian Government steamers. These have been quite 
successful and have attracted a great deal of public attention. 
The International Company has given orders for bhe erection of 
several stations on the coasts of the United Kiogdom, and is 
engaged in negotiations with several Continental Governments. 
In August last, when the directors resolved to issue fresh capital, 
the offer of 25,000 shares ab a premium of £2 was made to the 
shareholders, and an arrangement was made with a firm of 
brokers who undertook to take any number of shares up to 
19,500 at £2 premium, for which the shareholders did hot apply. 
Twelve thousand five hundred of the above shares have been sub 
scribed and paid for by the eharebolders and the brokers, subjecb 
to the brokers having a call on the remaining 12 500 ab a premium 
of £2. 10s. per share. The transaction with the brokers was com- 
pleted on Ocb. 31, and £34 375 has been paid, of which only £1,076 
comes into the present accounts. The chief business event has 
been the obtaining of a contract with the Admiralty for the 
supply and equipment of 32 sete of apparatus on paymeub of an 
annual royalty on each set. This is in addition to the five sets of 
apparatus which were traneferred by the War Office to the naval 
authorities in South Africa. Oaly a small portion of the payment 
falls within the time embraced by these accounts ; the benefit of 
this contract will be realised during the current year. The 
captain of H. M. S. Vernon," under whom tbe work has been 
carried out, has expreesed himself as satiefied therewith, and with 
the rapidity with which it was completed. Mr. Marconi has made 
great advances recently, some of which are of mosb undoubted 
value. We shall shortly be able to ccmmence bringing them into 
use, and we may expecb to derive much advantage therefrom. 
The works at Chelmsford have been improved and the plant and 
machinery increased, so that they can now burn out all the appa- 
ratus required, or likely to be required, during the next 12 months 
The directors retiring by rotation are Mr. Guglielmo Marconi and 
Mr. John Mooney, who are eligible and offer themselves for 
re-election. The auditors Mesars Cooper Bros. and Co., also 
retire, and offer themselves for reappointment. 


PRoFiT AND Loss ACCOUNT (FROM JULY 20, 1897. 


Dr. £ a d. 
Sandry expenditure, as per last balance-sheet ...... 10 960 13 7 
Stock, less tools 2.4 4 236 11 8 
Parchaees aod wages . lo 851 9 10 
Salarios and directors’ remuneration........ ........... 5,926 13 1 
Travelling expenses, law charges, rents, rates, 

yc rr 8 8,637 15 5 
Repairs and renewals, and depreciation of planb, 

machinery, and furniture . 499 17 0 

£41016 0 7 

Cr. £ s, d. 
Sales and royalties ..... ...... eese 6092 3 2 
S:ock Sept. 30, 1900 ................—.... rm — 9.111 10 4 
Tranafór ss 8 5 141 10 6 
Interest aud discou now errem = 812 14 9 
Balance carried to balance aheet . . .. 24858 1 10 


£41,046 0 7 


NERNST ELECTRIC LIGHT. 


Directors: Sir Henry C. Mance. CLE. (chairman); J. G. 
Dalzell; B. Zusman; J. Geoffrey Fort; B. M. Drake, M I. E. E. 
(managing director). 

Report of the directors to be presented to the shareholders ab 
the first annual general meeting to be held on Dec. 19, 1900, at 
the Westminster Palace Hotel, S. W., at 2.30 p.m.: 

The directors beg to eubmit their report and balance sheet, tbe 
latter embracing the period from Feb. 23 1899, the date of the 
formation of the Company, up to Sept. 30 last. The expenditure 
on capital account during this period is shown to have been £9,695. 
10s. lld., while the disbursements on other accounts amount to 
£6,757. 6s. lld. Acting on the advice of the auditors, the direc- 
tors, after deducting from the latter amount £845. 14s. 4d. 
received on account of interest and transfer fees, have placed 
the balance of £6,911. 128, 7d. to a development suspense 
account, to be dealt with in fature years. Apart from the 
purchase consideration for the patent righte, the only prominent 
item of expenditure on capital account is a sum of £5,000 con- 
tributed towards the purchase for this Company of Prof. Nernst’s 
British royalties, the balance of the consideration having been 
provided by the vendors. Intimation of bhis purchase was con- 
veyed to the shareholders in a circular dated Dec. 9, 1809. As the 
owners of the British rights have not commenced bueiness 
in England this investment is still unproductive, but as 
doubtless the Nernst lamp will shortly make ite appear- 
ance in the English markets, it ie anticipated that these 
royalties will constitute a considerable source of revenue. 
Since the formation of the Company the directore have been 
engaged in further developing the automatic Nernst lamp so as 
to render it more capable of being manufactured and sold in 

uantities on a profitable commercial scale, and with a uniform 
depres of quality and efficiency for the various sizes ; they have 
also taken out subsidiary patents, which, it is hoped, will prove 
of considerable value. The fire which occurred on the Company’s 
premises on May 31, 1900, and of which notice was sent bo the 
shareholders, unfortunately destroyed the patterns, instrumente, 
and apparatus collected with infinite care daring the previous 
12 months, and, notwithstanding the mosb strenuous efforts of 
the staff, progress was prectically arrested for more than 
three months. As already reported, the Company was fully 
insured. While every discovery involving radical changes 
from existing methods must necessarily take time before the 
reeult can safely be placed on the market, your directors have 
found that the practical difficulties to be overcome in the wholesale 
reproduction of the Nernst lamp to the best advantage have been 
greater than they anticipated. The variations which occurred in 
endeavouring to repeat on a more extensive scale results already 
obtained have involved lengthy experiments and chemical research 
in directions where no precedent was available. I;ie now, however, 
confidently hoped that the main causes of such variations have 
been traced to their origin, and means devised for their elimination. 
The lamps aù presend prepared consist of 16 c p , 92 o. p., and 
50 c.p for either 100 or 200 volt pressure; also a lamp of 150 Pa 
for streed and factory lighting These ampe are made to lighb 
automatically in all sizes. The principal difficulty in con- 
nection with the lamp is the initial heating of the rod 
automatically. At present your directors ace using wire-wound 
heaters, the best solution yes developed, but the Company 
have also obtained tbe exclusive rights for the Vogt resistence 
heat er in all their territories, as well as in England. This heater, 
when perfected, may prove of great value to the Company. The 
16 c.p lamp is also made for lighting by means of a match or 
spirit flame. Although these recently-developed lamps are some- 
what similar in appearance to bhose previously shown, they contain 
important modifications in their internal structure, the result of 
many months of study and invention. Your directors consider 
that tbe present lampe are sufficiently giis to warrant issue 
on a wholesale basis, and arrangements are now being made 
to push on with their production and sale. In this oon- 
nection ib should be considered that although all the licensees 
possessing righte for other parte of the world commenced work 
many months before the formation of this Company, and had, 
in moet cases, the advantage of an organisation already equipped, 
this Company has, in the opinion of the directors, made at least as 
rapid progress in the practical development of the lamp as other 
concessionaires. The different patterns of scape will be exhibited 
before the meeting. The retiring director is Sir Henry C. Mance, 
who offers himself for re-election. The auditors, Messers. Deloitte, 
Dever, Griffiths, and Co., who have been auditors to this Company 
since ite incorporation, retire, and being eligible, offer themselves 
for re election. | 


The report of the directors uf the Copper Mines of Mount 
Lyell West. Limited, for the year ended Aug. 31, to be presented 
ad the meeting to be held in London on 18th insb., states that 
the expenditure in mining expenses was £5 189; auditors’ fees, 
directors’ fees, and secretarial expenses in London, less interest 
and transfer fees £1044, being a total outlay for the year of 
£6 233. Mr. Currie, an expert, after making a careful examination 
of the Company's property, and having regard to discoveries in 
other nod distant localities of valuable deposits atteining a high 
percentage of copper, recommended the continuing of the adit 
commen by the manager and being driven from the old 
Razorback tunnel in a Dorth wen] direction so as to reach a 
point where certain strata contacts favourable to the deposit of 
copper may be expected, especially as in the vicinity surface works 
had disclosed favourable indications, 
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BOSTON CONSOLIDATED COPPER AND GOLD. 


The report of the directora of the Boston Consolidated Copper 
and Gold Mining Company, Limited, to Sept. 30, to be presented 
ad the meeting to be held in London on 20th inst., states that the 
amount expended by the American Company upon the develop- 
ment of the property, office and general expenses, etc., during the 
past year, less the amount r from ore sales, etc., was 
48,636dol. The management at the mines has deemed it wise to 
lea*e limited portions of ground to practical miners, who pay the 
Company a royalty on all ore extracted and assist materially in 
the exploration of the property. From this source the Company 
has received a neb profib of 3, ol. during the year. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN, 


Chimehilla.—Tbe Municipality invite tenders for the electric 
Hghtiog of the town for 20 years. Tenders by Dec. 20. 


Asuncion N A —The Municipality invite tenders for the 
l of the electric light in the town. Tenders by Jan. 15, 


Ploesto (Eoumania). —The Municipality invite tenders for the 
lustallation and working of an electric tramway for 30 years. 
Tenders by Jan. 3, 1901. 

Blackpool -—The Corporation invite tenders for the supply of 
arc lamp carbons and oils for one year. Tenders by Dec. 17. 
Details in our advertisement columns. 

Aberdeen. —The Electric Lighting Committee invite tenders for 
the supply and erection of storage batteries. "Tenders by Dec. 22. 
Details in our advertisement columne. 

Leigh.—The Electricity and Tramways Committee invite ten- 
ders for the supply and erection of electricity mains. Tenders by 
Dec. 17. Details in our advertisement columns. 

Madrid. -The Department for Agriculture, ebo., invite tenders 
for the installation and working for 60 years of an electric tramway 
frum In:epets to Fogas and Boranova. Tenders by Jan. 7, 1901. 

Hendon —The Urban District Council invite tenders for the 
supply and erection of various plant for the municipal electricity 
works. Tenders by Dec. 31. Details in our advertisement 
columns. 

Swisden. — The Corporation invite tenders for three high-speed 
triple-expansion steam dynamo», ope balancer, and one motor- 
generator. Tenders by Dec. 24. Details in our advertisement 
columna. 

Marregate.—The Corporation invite tenders for two high. 
pressure 30fb. by 8fb. Gin. Lancashire boilers, with fittings oom - 
plete, and economiser. Tenders by Dec. 96. Details in our 
advertisement columns. 

Bristol. —Tbe Electrieal Committee invite tenders for induced- 
dreugb plant, team and electric feed and general service pumpe, 
and water-softeniny plant. Tenders by Dec. 20. Details in our 
advertisement columna, 

Battersea.—The Council invite tenders for the supply of 
ordinary and prepayment meters, in accordance with 


specification No. 10. Tenders by Feb. 1,1901. Details in our 
advertisement columns. l 
Swansea.—Tho Public Lib Committee invite tenders for the 


electric wiring and fitting of public library, schools of science and 
art, and art gallery. Tenders by Dec. 17. Details in our 
advertisement columns. 

Brighten.—The Council invite tenders for the supply of 
unarmoured and armoured lead-covered electric cables during the 


year ended Dec. 31, 1901. "Tenders by Dec. 24. Details in our 
advertisement columns, 


Partick.—The Corporation invite tenders for the construction, 
supply, and erection of steam dynamos, battery-charging motor, 
booster, and balancer. Tenders by Jan. 7. Details in our 
advertisement columna. 


Ayr.—The Corporation invite tenders for the work required in 
forming permanent way, TA Aying, roadwork, etc, of aboub 
53 miles of electric tramways. Tenders by Dec. 28. Details it 
our advertisement columpe. 

Middleton. —The Corporation invite tenders for superbeaters, 
economisers, feed pumps and pipes. tanks, steam and exhaust 
pipes, valves, and accessories, enders by Jan. 2, 1901. Details 
in our advertisement columns. 

Leigh.—'The Electricity and Tramways Committee invite tenders 
from manufacturers for the supply of 1,000 220-volb incandescent 
lamps during a period of 12 months. Tenders by Dec. 17, 
Details in our advertisement columns. 

IMford.— The School Board invite tenders for wirin 
ordinary fittings for about 200 lamps at 16 c.p., the Higher-Grade 
School, Melbourne-road, Ilford, Essex. Tenders by Dec. 17. 
Details in our advertisement columns. 

Rathmines.—The Electric Lighting Committee invite tenders 
for the supply and erection of various plant for the extension of 
the municipal electricity works. Tenders by Jan. 10, 1901. 
Details in our advertisement columns. 

Bradford. —The E OFDO AMOR invite tenders for the erection of 
an electric tramcar shed at Duckworth-lane, Manningham. 
Drawings, etc., may be seen at the office of the City Architect's 
Department, Chapel-lane. Tenders by Dec. 24. 
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Worthing.—The Corporation invite tenders for the supply and 
erection of a main switchboard. Specifications, eto. can be 
obtained from Meesre. Burstall and Monkhouse, 14, Old Queen- 
street, Westminster. S, W. Tenders by Dec. 31. 

Giasgow.—The Caledonian Railway Company invite tenders for 
telegraph and electrical appliances. Specifications, etc., may be 
obtained from Mr. J. Lorimer, stores superintendent, Charlee- 
street, St. Rollox, Glasgow. Tenders by Dec. 17. 

St. Pancras.—The Guardians of the Poor invite tenders for the 
installation of the Cook’s-terrace Infirmary, Pancras-road, N. W., 
with electric light, according to drawings and specification. 
Tenders by Dec. 20. Details in our advertisement columne. 


Leigh. —Tho Electricity and Tramways Committee invite tenders 
for the supply and delivery of the following motors and starting 
switches: one 10-b.p. motor, four 3-b.p. motors. three 2-h.p. 
motors, and three 1-h.p. motors. Tenders by Dec. 17. Details in 
our advertisement columns. 


Tooting. —The Metropolitan Asylums Board invite tenders for 
the execution of certeln wiring and other works in connection 
with the proposed electric light instellation at the asylum now in 
course of erection ab Tooting Bec. Tenders by Jan. 2, 1901. 
Details in our advertisement columns. 


Manchester. —The Tramways Committee invite tenders for the 
supply of tramway bonds. Specifications, etc., may be obtained 
on application to Mr. J. M. M’Elroy, general manager, Tramways 
De ent, Town Hall, Manchester. Tenders by Dec. 22. 
Details in our advertisement columns. 


The ord 5 Council ne vaden for 
supplying the wiring and fittings necessary for the electric 
lighting of the new town hall according to plan and specifications, 
which can be seen at the office of Mr. John Houchen, town clerk, 
London-road, Thetford. Tenders by Jan. 1, 1901. 


Leeds.—The Lighting Committee invite tenders for eleetric 
lighting t as follows: (Section A) two sete, each comprising 
engine of 2,000 b.h.p., two- alternator of 1,400 kw. capacity, 
and exciter ; (B) two sete of surface-condensing plant. Specifica- 
tions, etc., may be obtained from Mr. Harold Dickinson, manager 
of the department, 1, Whitehall-road, Leeds. Tenders by Dec. 31. 


Manchester. — The Manchester Ship Canal Wareheusing 
Company, Limited, invite tenders for the supply, delivery, and 
erection of 22 electric jib cranes required for work at the new 
transit shed, No. 8 dock, Manchester. Specification. ebe.. can be 
obtained at the office of Mr. W. H. Hunter, M.I.C.E., chief 
engineer to the company, 4l, Spring-gardens, Manchester. 
Tenders by Jan. 4. 


Winwick(near Warrington, Lanes.) —The Committee of Visitors 
for the County Asylum invite tenders for (Contract No. 3) wiring, 
etc., including ring main and feeders, sub-main, lamp circuite, 
switchboards, distribution 8, fittings, etc. The drawings, 
etc. can be inspected at Winwick Hall, and also at the offices of 
the architects, Messrs. Crisp and Oatley and W. S. Skinner, 
Edinburgh-chambers, Bald win-street, Bristol. Tenders by Dec. 29. 


Werthing.— The Electric Lighting Committee invite offers from 
any person, firm, or company willing to instal, equip, and main- 
tein a system of electric tramways in the borough, with power to 
the Corporation to acquire the same at any specific date upon 
agreed terms, such offers to specify the price to be paid for current 
to be supplied from the central station of the Corporation electric 
lighting works. Tenders by Dec, 31. Details in our advertise- 
ment columns. 


Norway.—The Secretary for Foreign Affairs has received a 
diepatch from her Majesty’s Consul-General at Christiania stating 
that tenders are invi by the Stevanger Corporation for the 
establishment of electrical communication or transmission of 
power from the Altesrig Waterfalls to Stavanger, a distance of 
about 89 kilometres, in accordance with the plans of a civil 
engineer named Schoien. Tenders mueb be received by Jan. 2, 
1901. Further information may be obtained on application to 
Mr. E. Berentsen, British Vice-Conaul, Stavanger. 


Wolverhampton.—The Tramways Gommittee invite tenders 
for the supply of tbe necessary materials and labour for the 
construction of tramway track and contingent works in Tettenhall- 
road, New Hampton-road, Waterloo-road, Darlington-street, Qaeen- 
tquare, Lichfield -street, dido i Piper’s-row, Bilston-street, Cleve- 
land.road, and Bilston-road to the borough boundary, amounting to 
a route length of about 44 milee, mainly double track. General 
conditione, etc., may be seen at the office of Mr. J. W. Bradley, 
M.I.M.E., borough engineer and eurveyor, Town Hall, Wolver- 
Tenders by Jan. 15. 


RESULTS o? TENDERS. 


Colne.— The tender of Meesrs. Parsons, Newcasble-on- Tyne, at 
£1,161, has been accepted for a steam-turbine and dynamo. 

Swansea.—The contract of Mr. Hy. Coles, Swansea, ab £326, 
for wiring and fitting of installation in the station, has been 
accepted. 

West Bromwich.—Tho tender of the Alliance Electrical Com. 
pany, Birmingham, has been acceptod for the supply of motors 
and switch gear for hiring. 

Brighton —The tender of Askham Bros. and Wilson, Limited, 
of Sheffield, ab £3,627, for the supply of pointe, sole-platee, 
manhole covers, tie-bars, etc., has been accepted. 

Salferd.—The Town Council have accepted the bender of the 
Oldham Boiler Company, Limited, for the supply of the steam 
and blow-off pipes for the additional plant for the sum of £65. 


bampton. 
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Lowestoft.—The Town Council have aocepted the following | Beston.—The Town Council propose to obtain an expert’s 
“ieai e 2 ne 55 plant P 5 100 opinion on private and public lighting in the town. 

aboock an cox, two boilers £1,019, Ta comple | Tifracombe.—Ib is proposed that the Council transfer their 
tion within 16 weeks of signing contract); (B) Babcock and 7 Tete : : 
Wilcox, pipework, £419 (cotapison within 10 weeks of signing electric lighting provisional order to a private ARPANI: 
contract); (C) Lancashire Dynamo and Motor Company, 250 kw. Gosforth.—The Urban District Council have decided to oppose 
dynamo in connection with the Browett and Lindley engine, | the proposed North Shields and Gosforth tramways scheme. 
£2,200 (completion within 25 weeks of signing contract) St. Aunes.— The Urban District Council have obtained a loan of 

£18,000 fcr private street work, electric lighting works, etc. 


„„ EDO have received the following 
ers for surface condeneer : Kingston.— The Guardians have adopted a report adverse to 
E F vun 5 £1010 0 0 | the installation of a plant to generate their own electric light. 
iab ower, Traction, and Lighting Company, ie, | devencaka Mr. W. M, Mordey has boen appointed by the 
Cole, Marchent, and Morley, Limited (accepted)... 1.209 10 0 Urban District Council to act as consulting electrical engineer. 
Allen, Sons, and Co., Limited „ . . 1307 0 O Walmer.—The District Council have appointed a committee 
Edwards an 2233 es 2 . . ... —.—.— 13983 0 0 with power to consult an expert on electric lighting and tramways, 
Davey, Paxman, and Co., Limite .... 1596 0 0 Bury.— Application is to be made for a loan of £6,000 for the 


pni poss of publio lighting, including the roads on bhe Brown 
tate. 

Barnstaple.—A report has been obtained showing that an 
rrr electric lighting scheme for Barnstaple would cost 
£14,000. 

Aldershot.—The report of the Eleobrio Light Committee will 
be presented for consideration ab the December bi-monthly 
meeting. 


Southwark —The Electric Light Committee have received the 

following tenders for supply and erection of certain back E M.F. 
cells at the Corporation electric light station, Penrose street, 
Walworth- road: ‘ 
Tudor Accumulator Company, Limited.. . . . 2586 
Hart Aconmulator Company, Limited . ees e 565 
Electric Power Storage Oompany, Limited. . . . 609 
British Power, Traction, and Lighting Company, Hull-roa: 


Works, York asse sossossessesssssoseesses FFF 
: n i Oork.—The Sunday's Well extension branch of the Cork electric 
Pritchetts and Gold ....... —ÓÁÁ——— 3 | 849 tramways system has just been opened, and trams will run 
Oardift.—The Tramway Committee bave received bhe following | regularly. 


Sale.—The Urban Distriob Council have decided to engage Mr. 


tenders for plant: a 3 
tract No. 4.-— Motor. Charles Hopkinson to prepare plans, estimates, etc., for an electric 
Banihal aves Oo. „„ „% „ „„ „„ 6 66 @0 ee 225% 3 i I lighting scheme. 
Bruce Peebles „ ee ee a 041 00 Lymington.—The electric lighting was started ab the works 
inl Onn 8 „„ 1. 2 6 last week, and the supply will be available for private consumers 
British S:buckert Oompany .-.-eeces cene 1,032 0 0 | Almoet immediately. 
7 ĩ x eia eie eiiis 0 9| East Ham.—A Local Government Board enquiry was held on 
Gelpel and Lange......... ..........--. „ .. 1,291 0 0 | Wednesday into the application of the Council to borrow £42,290 
India Rubber, Gutta Percha, a: d Telegraph Oompany 949 15 0 for electric tramways. 
Johnston, Lundell, and oo .. 1, 131 11 0 Sheffield.—The Electric Light Committee are recommending 
Lancashire Dynamo Company ..... . .. . . 795 10 0 | several increases in the salaries of their staff, amounting altogether 
T. Parker . eme eem. coe 1,142 0 0] to £117. 8s. per annum. 
Rosslyn and Oo, ———————— 1,066 0 0 Middlesbrough. We learn that the laying of the electric mains 
Electric Oonstruction Company. . ..... 1,408 0 O | is now practically complete, and that applications for the use of the 
Salmony and Oo.. "PNE — 946 0 0 | light are coming in steadily. 
Battery. Falham.—The Borough Council have agreed that application 
Accumulator Oompany .-.-.emA Reese. 988 18 Q | be made to the Board of Trade for their sanction to supply the 
Bruce Peebles (accepted) eee . . . ... 1,260 10 0 | light to the Guardians ab a reduced rate. 
British Schuckert Oompany | .. ... 1.336 18 0 Leamington.—A deadlock has arisen between the Leamington 
Tudor Accumulator Oc mpany .. oe isses apa . 1.255 10 0 | Corporation and the British Eleotrio Traction Company with 


regard to the interpretetion of the agreement. 


0 . = b) » 
Contract No. §.—Cablos Surbiten.—A portion of the ratepayers appear to be much 


N i i t J *es00900000€9 , A 2 
e r tramways, but we are informed that 
// 23,468 6 0 | che vote will go in favour of their introduction. 
Henley’s bg f Oompany.. ......... €— EE . $95,828 15 0 Buxton.—The engineer's estimate of the cost of laying a cable 
Johnson and Phillipe... . .. 24,007 O C | to Haddon-grove—625 yardes—is £242. Additions equivalent to 
85 usa ed gag d ——— Neaeua’ 2 eae i : 800 8.0. p. lamps have been made during the month. 
iemens, Limited C €— i 
Telegraph Manufacturing Ürmpany. . s 25108 5 4 | county Council for their sanction to the borrowing of £15,000, 
Western Electric Oompa .. .. 22667 12 1 being the cost of extending the electric mains in the borough. 
| Wimbledom.—The Urban District Council on Wednesday 
Contract No. 6. — Orane. decided nob to proceed with its Improvements Bill, which 
J. Booth (accepted) Bas o oto oo COs eens 9490999090999090008009900 oder sess 685 0 0 included the proposed tramway from Tooting to Wimbledon 
5 A noning Werks. . . . ` s "n 8 Station. 
c an e€09060900990990420090 9009009006599 €009.o0*so0*«296 2 H . 
EE E , a DD 
Mie gur and Bon, .. —. . .. .. ... Bip i 6| scheme for supplying electric power io the West Riding of 
1 785 0 0|, Delketh—Mesers Crompton and Co., Limited, propose to 
DLL supply the burgh ab 3d. per unit and to fix up and maintein all 


the necessary lampe, eto. Mr. A. Campbell Swiaton is being 
consulted on the mabter. 

Nast Barnet.—The North Metropolitan Electrical Power Distri 
bution Company have abandoned further action in the application 
for a provisional order in the coming session with regard to the 
Urban District Council's districb. 

Newport —Mr. E. Cardin has been appointed mains super- 
intendent at £150 per annum, in succession to Mr. Howard. An 
agreement will be entered into with Mr. Parshall for carrying out 
the electric tramways and power station. 

Birkenhead. — The Electricity Committee have appointed a sub- 
committee. consisting of the chairman, the deputy-chairman, and 
Mesers. Dodde, Hazlehurst, and Moon, to report and eventually 
recommend a echeme for assisted wiring. 

Kirkcaldy.—The Town Council have decided that Linke-sbtreet, 
from the West end to the cottage hospital on the tramway Aer 
also the thoroughfares leading to the railway station, be ligh 
with electricity, ab an estimated cost of £14,000 

Great Harwood.—4A lettor from Meesre. Tabourdin and Hitch- 
cock, asking the Council to pass a resolution in favour of electric 
lighting for Great Harwood. and submitting plans, eto., is before 
the Highway Committee of the Urban District Council. 

Darwen. —Messrs, D. Bruce Peebles and Co., of Edinburgh, 
have received an order from the Darwen Corporation for a "oe p 
traction generator. The machine will be direct coupled to a high- 
speed vertical engine of Messrs. Belliss and Morcom’s make. 


BUSINESS NOTES. 


LIGHTING AND GENERAL, 


Beverley.—The draft electric lighting provisional order has 
been adopted. 

Leyton.—Extensions of mains, estimated to cost £200, have 
been authorieed. 

Barrow.—A coal conveyor is to be erected at the electricity 
work, at a cost of £70. | 

Stochton.—The opening of the electric light worke will take 
place within a few days. 

Leigh.— The Town Council propose to apply for a loan of £500 
for the purchase of electric mobors. 

Wearmouth. —The question of lighting the Wearmouth Bridge 
with electricity is under consideration. 

Leith.—Mr. George W. Grosset, of Edinburgh, has been 
appointed junior assistant for generation. | 

Pai tnesship.— We beg to refer to an advertisement which 
appears under this heading in another column. 

Giasgow.— We aro pleised bo note that the Town Council have 
raised Mr, Chamen’s salary to £1,000 per annum. 
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Audenshaw.—The Distriot Council have served a notice upon 
the Manchester Carriage and Tramways Company respecting the 
purchase of the company’s undertaking in the Council's district. 


Islington.—The Provisional Electric Lighting Committee are 
about to report upon the machinery, plant, mains, and running of 
the electric lighting undertaking of the Council They will, if 
necessary, employ a consulting electrical expert for the purpose. 


Bristel.—The puzzle, Engineer or Architect," in connection 
with the foundations of the generating station is still engaging the 
attention of the Corporation. By laet advices we learn the 
report recommending to do without an architect has been rejected. 


Brompton and Kensington Bleotricity Supply Co.—The 
transfer register of the 44 per cent. mortage debenture stock 
of this Company will be closed from the 21st to the 31st inst., 
192 aye inclusive, for the preparation of warrants payable on 

4D. 

Tanbridge Wolls —Arrangements have been made for the pro- 
vision of a switch-room at Tunbridge. The Town Council have 
res ved thao the telephone cables in the borough be laid in the 
3 as much as possible, and that an instrument fitter be 
engaged. | 

Steck Exehango —Eleotric shares were in favour on Monday, 
but quotations did not move enough to call for comment. 
Tractions were easier. For the rest of the week electrics were 
eg Pe without feature, and only a trifling business was doing 

them. ' 


Burgess Hitl.- Ab a recent meeting of ratepayers it was agreed 
to urge the Urban District Council to continue the application for 
an electric lighting provisional ordor, and, when obtained, the 
ratepayers, in public meeting aseembled, be consulted as to the 
best way to deal with each order. l 

Wigsm.—From what transpired at tbe last meeting of the 
Borough Council we gather that the Electric Light Committee are 
now within measurable distance of being able to supply electric 
current nob only to all those who have fitted up ready for ib, but 
to all those who are desirous of having iv. 

Electric Geverners.—We are informed by Mr. E. Thunderbolt 
that the electrical marine governors designed by him, and illus- 
trated in one of our recent volumes, are meeting with a food 
reception commercially. The Allan line have recently ordered 
five more of the marine type uf governor. 

East Molesey.—Edmundson's contri Corporation have 
informed the Council thad they have abandoned their intention 
of applying for a provisional order, and that they would be pre- 

red to offer the Council a supply of current in bulk when the 

noil were in a poeition to carry out their order. 

Kingston.—A committee of ratepayers has been formed to 
support tbe Corporation tramways propoeale, and every effort will 
be made before the date of the polling to bring home to the 
burgesses the intentions of the Corporation in regard to the pro- 
motion of a Bill in Parliament for powers to construct tramways 
in the borough. 

Clayton-le-Meors.—A plan and notice for the electric light 
oide: to be eubmicted to the Board of Trade by Mr. W. C. 
Chadwell. of Richmond-chambers, Blackburn, has been referred to 
a Light Railway Bill Committee uf the Urban District Council. 
The Council bave decided to co-operate with the Great Harwood 
Council in this matter. 

i 4ttlehampten. — The North British Electric Supply Company, 
of South Shields, have informed the Urban District Council of 
thoir inability to proceed this session with their intended applica- 
tio: for a provisional order to supply Littlehampton with electric 
light. However, they hoped to do s» tbe following session, before 
which they would seek an interview with the Council, 

Stafierd.—During last year the coneumption of gas increased 
by 4 per cent., while that of the consumption of electricity 
increased by 160 per cent. The laying of a twin arc cable as far 
as the Baptist Church in Lichfield-road, at a cost of £162, 10s., will 
now be undertaken. The salary of Mr. J. H. Clothier, assistant 
electrical engineer, has been increased by £25 per annum, 

Pocklington —Ab the last mee DA of the Urban District 
Council a report was submitted by a deputation of their recent 
visit to the Northallerton electrical works, in which they state 
that they see no reason why a similar scheme should not be worked 
5 at Pocklington, the only question being whether a 

ant could be installed on a paying basis. A town’s meeting is to 

called to discuss the question. 

Edinburgh. — The Cleaning and Lighting Commivtee have 
a. ibi to obtain an estimate of the cost for lighting various streets 
with electricity by lampe suspended in the middle of the street. 
Mr. Cameron considers that in narrow thoroughfares this system 
would be much cheaper and more efficient than ordinary lamp- 
poste, while in addition the suspended lighte would leave the 
already narrow pavements clear of any obstruction. 

Rechdale.—The following will be the scale of c for 
current after Jan. 1 ner»: (1) for the supply of electricity for 
lighting on the maximum demand indicator system, 6d. per unit 
for 100 hours’ consumption of the maximum demand per quarter, 
and 4d. per unit for all unite in excess of this quantity, the maxi- 
mum demand indicators being supplied and maintained by the 
Corporation without charge ; (2) the price per anit for purposes 
other than lighting to remain ab 3d. 

Personal. —Mr. A. Heilbron has been appointed manager of the 
special department for cables, wires, and insulating material 
recently established by the Electrical Company, Limited, Charing 
Croes-road.—We are pleased to note that Mr. A. Hugh Seabrook, 


A. M. I. Mech. E., A. M. I. E. E., assistant engineer at the borough 
electricity worke, Hampetead, has been appointed resident 
engineer to the Barking electricity works. We learn that Mr. 
Seabrook relinquishes his present post in one month’s time. 

Yeadon. —The Board of Trade have notified the District Council 
that they are of opinion that the Council's electric lighting order 
should not be allowed to remain in force any longer, and the 
Board therefore pro to revoke the order forthwith. In con- 
sequence of a circular issued by the Yorkshire Electric Power 
Syndicate, Limited, the various urban and rural councils in the 

harfedale Union are to be invited to attend a joint meeting for 
the purpose of deciding if any joint action should be taken. 

Swansea.—Applications for 5,115 8-c.p. lights have been 
received, and the Council bave decided to extend the mains 
through College-streeb and Heathfield-street, bub to postpone 
other streets till at least three applications from private con- 
sumers had been obtained in each. The Grand Theatre will be 
supplied at 34d. per unit, the standing scale being departed from 
in this as with regard to the Harbour Trust. A conference is 
taking place between the Council and representatives of a free 
wiring company. f | 

London Gazette.—Tho discharge of W. J. S. Green, 45, Birch- 
field-road, Aston, Warwick, has been suspended for two years. 
The estetes of B. Wild and J. H. Clarke, trading as Wild, Roth. 
well, and Oo., Atlas Works, 65, Virginia-street, Southport, have 
been released from trusteeship. The last day for receiving claims 
in the matter of the Nuneaton Electric Company, Limited, has 
been fixed for Feb. 1, 1901. A belated advertisement appears in 
the last Gazette by the Southport Corporation for a tramways 
provisional order. 

Aberdeen. —Tho drawings, obc., for the Girdleness outfall sewer 
and the subway in Crown · street for the electric lighting depart- 
ment have been completed. The actual cost f on the elec- 
trical department is estimated at £8,400, in place of £6,600, as 
originally estimated, of which sum about £1,500 represente the 
extra expense in strengthening and altering the sewer. The 
Council have decided to procure a deetructor capable of burning 
from 12 to 13 tons of refuse per working day of 10 hours. The cost 
is estimated at £750. 

Stirling.—The Police Commissioners of Stirling have resolved 
to erect an additional 30 arc lamps, the estimated cosb being £915 
and the annual charge £435, equal to 1jd. extra on the rates. The 
lighting station is aleo to be extended by the addition of other 
two Lancashire boilers, two dynamoe, feed pump and heater, and 
other plant at a coso of about £10,000. The Police Commissioners 
are endeavouring to come to an agreement with the British 
Electric Traction Company and the Bridge of Allan Tramways 
Company for the disposal to them of their rights. 

Ayr.— A sub-committee has been appointed to consider the pro- 
posed application to the Board of Trade for permiesion to change 
the system of supply from the t voltage to a voltage of 250. 
It has been to grant the eupply to the Auction Company at 
Sd. per unit, plus 5 per cent. on £10, being the estimated cosb of 
the cable extension chargeable to the company, the minimum 
charge to be £1 per annum; and the following terms will be 
offered to the G. and S.-W. Railway Company: for 100,000 unite, 
244. per unit; up to 200,000 units, 2d. per anit; up to 300,000 
unite, 13d. per unit. 

East Ham.—The Council have adopted a report upon the 

ueetion of supplying electric light to the artisans" dwellings, 
showing that the capital outlay for wiring and fitting these 
houses is £6. 10s. per double-benement house, to which has to be 
added the sum of 2s. per house covering loan cha ges. High. 
street South and the Manor Way to the Ferndale Tavern, North 
Woolwich, is to be lighted with arc mre pacea ad a distance of 
80 yards apart. The portion of the Highway to Beckton-road 
will be proceeded with forthwith, and the remainder at the time 
the tramway track is being constructed. 

Appointments Vacant.—It has been decided to advertise for a 
general manager of the tramways about to be taken over by the 
Burnley Corporation, ab a »alary of £350, rising to £400 at the end 
of three years. — The Bexhill Urban District Council require the 
services of a shift engineer. —At the Plymouth Corporation and 
ab the West Hartlepool electricity works there are vacanciee for 
switchboard attendants — The Edinburgh Corporation require, ab 
once, an inspector to sape ees the inetallation of electric light- 
ing at a public building.—The Borough Council of Ber. 
mondsey invite applications for the position of mains foreman.— 
The Wimbledon Urban District Council require, at once, a junior 
assistant engineer ab their electric light station, Wimbledon. Full 
particulars of these vacancies appear in our advertisement columns. 


London County Council. —The Council have granted notices 
under Electric Lighting Acts and orders from the Blackheath and 
Greenwich District Electric Light Company, under the Blackheath 
and Greenwich District Order, 1897, of intention to lay low-tension 
mains along a portion of London street, Greenwich; and from the 
County of London and Brush Provincial Electric Lighting Com- 

ny, under the Wandeworth Order, 1892, of intention to lay 

ow-tension mains along both sides of and across Patney Bridge- 
road. Also plans by Mr. W. B. Pinhey on behalf of the Charing 
Cross and Strand Electricity Supply Corporation Limited, for the 
construction of a building. to be ueed as a sub station and offices, 
on the site of 59, 60, and 61, S». Martin's-lane, Strand. They 
refused to approve of the plans submitted with the application of 
Messrs. Church, Quick, and Whincop, on behalf of the Woolwich 
District Electric Light Company, Limited, for the construction of 
an addition to an electric light station at the company's works, 
Globe-lane, High-street, Woolwich. 
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Kingsbridge.—Ab the meeting of the Urban District Council 
last week letters from Mr. Mildmay, M.P., and the Postmaster- 
General were read relative to providing telephone communication. 
Id was stated that the National Telephone Company could not 
continue the work begun, as too much time had elapsed before 
connecting with the exchange, and if 15 subscribers of £3 each 
were obtained the Post Offioe would provide it. It was resolved to 
leb the matter stand over for a time, as probably the Post Office 
authorities would take it up. 


Goole,—At the last meeting of the Rural District Council a 
circular was read from the Yorkshire Electric Power Syndicate, 
notifying the Council that they were about to apply in Parliament 
for power to launch a large electric lighting scheme for the West 
Riding, the area of which comprised 158 local authorities. The 
circular stated that the syndicate was formed by Yorkshire manu- 
facturers and colliery owners, and they intended the syndicate 
to provide electricity to local authorities and nob for general 
distribution, Nothing was done in the matter. 


Presentations.—On Friday, Dec. 7, at Falcon Works, Lough- 
borough, Mr. E. W. Jones was presented with a high-class plani- 
meter by the members of the Brush Company's staff on his leaving 
to take up the position of leading draughtsman to Mesers. Reavell 
and Co, of Ipawich.—Sir Edward Gourley, on behalf of the 
Sunderland Tramway Company, last week presented Mr. William 
Morrison, late manager under that company, and now traffic 
of the Corporation tramways, with a gold watch and gold curb 
chain, while Mrs. Morrison was the recipient of a gold watch 
bracelet. 

Aylesbury.—'The Urban District Council will at their next 
meeting further discuss a report which they have received from 
Councillor Reader, chairman of the Lighting and Fire Brigade 
Committee The reporb shows that the committee, after con. 
sultation with Mr. Medhurst, have come to the conclusion that 


with à capital expenditure of £23 211the public lighting of the | 
district and about 4 000 8-c. p. lamps for private supply could be 


maintained and that the revenue from 3,000 lamps would be 
: sufficient to pay expenses, leaving the revenue from 1,000 lamps, 
on which a profit would be shown at onoe. 


Nelson —The Local Government Board have just sanctioned 
the borrowing of £2,500 for purposes of electric lighting. The 
date of repayment has been fixed at seven years, and the Council 
are protesting against the short ness of the term. An expert 
engineer is to be consulted on the subject of the proposed altera- 
tions and additions to the electrical works of the Corporation. 
The electrical engineer's report for the past month shows that the 
quantity of electrical current sent oub during the month was 
equal to 12,818 unite, an increase of 18 per cent, over the quantity 
sent oub for the corresponding month last year. 


Ferranti, Limited.—We have been asked to review a little 
phleb descriptive of this company's works at Hollinwood, 
ancs , aud of the standard manufactures emanating therefrom, 
and we do sa with pleasure, not exactly because the booklet is a 
reprint from the Electrical Engineer of May, 1900, but aleo on the 
rhaps more justifiable ground that it is really an excellent pro- 
uction, giving a large number of fine illustrations well executed 
on hyperfine arb paper. Weare informed that Messrs. 8. Z. de 
Ferranti Limited, will be pleased to send a copy of this pamphlet 
(No. 113) to any of our readers interested in the same, 


Haokney.—A piece of land ab Millflelds-road, adjoining the 
River Lea, has been purchased of Sb. Thomas's Hospital autho- 
rities for the sum of £8,000, as a site for electric lighting station, 
refuse destructor, also disinfecting station, etc. The estimated 
capital expenditure in respect of the elecvric lighting of the 
borough amounts to £242 367, of which £80,000 has already been 
borrowed of the London County Council, and the committee last 
night aeked for the authority of the Borough Council to borrow 
the balance—namely, £162,367 -ab such times and in such amounts 
as bhey may be advised by the Electric Lighting Committee, 


Consett —The Electric Lighting Committee of the Urban 
District) Council have considered notices from the Northern 
Counties Eleotricity Supply Company and the Cleveland and 
Durham Electric Power Company as to a provisional order under 
the Electric Light Acts of 1882, 1888, and 1889 by the first 
company, and a Bill by the other company. They desire to be 
empowered to deal with the provisional order and the Bill, and to 
employ any assistance they might require. The Council have 
given conditional consent to the Northern Company to come into 
the district providing they carried out an agreement which has 
E yes been signed. The matter will come before a special meeting 

ortly. 

Tork. —Mr. R. H. Bicknell has held an enquiry into an appli- 
cation of the City Council for sanction to borrow £20,000 for 
electric lighting extensions. It was stated that so far the electric 
light had been a great success in York. The original scheme, as 
was explained by the town clerk (Mr. W. H. Andrews) and the 
electrical 8 (Mr. C. A. Midgley), provided for plant for 
the eupply of 6 000 lampe each of 8 c.p. The supply was com- 
menced on April 1 last, and there are now applications for light 
. to 18,000 lamps. To meet this exceptional call extra 
plant is required for the present winter, and also in preparation of 
the still greater requiremente of next winter. Extensions of mains 
have been carried out by Prof. Kennedy ata cosb of £1,475, and 
the demand has amply justified the outlay. 


St. Marylebone.—The Guardians have adopted a report of the 


Iafirmary Visiting Committee, recommending ‘' That in answer to 
a letter received from the Local Government Board, they be asked 
to receive a deputation from the Guardians of this on the 


 Engineer's Pocket Book for 1901." 
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correspondenoe that has taken place between this Board and the 
Government Board on a proposal of the Guardians to 
generate their own electric current for the electric lighting of 
the infirmary, the committee feeling that a personal interview 
between the Local Government Board and the deputation may 
remove avy doubt existing in the minds of that Board as to the 
saving to the parieh which will be effected by genera the 
current in the institution." The Local Government B had 
written thab, having regard to all the circumetances, they were of 
opinion that the Guardians would be well advised to allow the 
matter to stand over until next year, and that the wiring, eto., of 
the building should alone be undertaken in the early spring in 
anticipation of the supply of current by the Nottiag Hill Electric 
Lighting Company in April at 4d. per unit. 
A Useful Pocket Bock. We have received from the Scientifi:: 
Publishing Company, Manchester, a pre '* Fowler's Mechanical, 
the preface we are told 
advantage has been taken in the new issue of the opportunity to 
thoroughly overhaul the contente of the book, so as to briog id uj: 


. to dave and eliminate any little errors that previously existed. An 
immense amounb of useful information relating to apparatus, ete., 


with which mechanical and electrical engineers have to deal is 
condensed into its pages Tables of equivalent weight and 
measures, so useful for reference, besides much valuable data in 
the shape of formula eto, are included. The section devoted to 
traction work should render the little annual especially useful 
just now, when this branch of the electrical industry ls so busy. 
Appended are some memoranda sheete and diagram forms for 
graphic records—another useful feature. The book is, however, 
already too well known to call for further review of ita com- 
prehensive contents here. Suffice it, in conclusion, to add that as 
a reliable and convenient work of reference its popularity is fully 
deserved. 
Brighton.—Colonel A. G. Durnford has held an enquiry into 
the application of the Town Council to borrow £56 500 for 
purposes of electric lighting. The Town Clerk (Mr. F. J. Tillstone) 
said the money was required for the expenses in respect of tbe 
electricity undertaking for the years 1901 and 1902, and it was 
proposed to extend the repayments over a period of 25 years. Mr. 
Christie, the electrical engineer, stated that the present capacity 
of the works was 4710 kw., aoe to 147,000 8-c.p. lamps, 
and ab present they had 150, lamps connecbed. They a 
prospect of also lighting the new pier that was being built, aud 
the local amway would be run with power from bhe works, The 
pier would probably require an additional 2,500 and: the tramways 
11.000. New consumers were coming on to the mains ab the rate. 
of from 400 to 500 per annum, and the increase of business might 
be taken at about 16 per cent. on the previous year's output, both 
as regards outpuo of energy and connections for new consumere 
He stated that the tenders for the proposed plant which had 
been A had proved somewhat below the estimate, and 
therefore the Corporation would only require some £54 7998. 


Cardiff. —The appointment of Mr. Ellis, notified by us la.t 
week, was ratified by the City Council on Monday. We purlein 
the following biographical note from the Western Mail: Mr. 
Arthur Ellis, who was on Mouday appointed by the Cardiff Cor- 
poration to the position of chief electrical en for lighting 
and traction, is a son of Alderman J. Baxter Ellis, J.P., an 
ex-mayor and ex-sheriff of Newcastle-on-Tyne. He was educated 
by a private tutor ab St. Bees Grammar School, Cumberland, and 
served his time as a premium apprentice to Mes-rs C. A. Parsons 
and Co., Newcastle. His first appointment was as assistant 
engineer to the Newcastle and District Electric Supply Company. 
He gave this up in order to become chief engineer of the Cambridge 
Electric Supply Company, with whom he remained for two years. 
In April, 1894, Mr. Ellis was appointed borough electrical engi. 
neer ab Southport, where he laid down a large station for lighting 
purposes. Two B irri later he obtained a similar bub more lucra. 
tive position at Bolton, where he extended the system very con. 
siderably. In 1897 he changed the system from alternating to 
continuous current, and at the same time laid down a large tram. 
way installation over 25 miles of streets. In 1899 he was appointed 
general prex A do the electric tramways and lighting depart. 
ments of the Bolton Corporation, in which capacity he had between 
300 and 400 men under his and paid in wages over £400 a 
week. He obtained the position of electric tramways engineer at 
Cardiff in June last, and entered upon his duties on Sept. 1 ab a 
ealary of £500, notwithstanding that the Bolton Corporation 
offered him a substantial increase bo remain in their employ. As 
chief electrical engineer for Cardiff he now receives £750, rising by 
annual incremente to £1,000.” 


TRACTION. 


Bristol —The work of altering the tramlines in the west of the 
city was begun on the 10th insat. 

Stockport.—We learn that the electrico tramway system will 
probably be in working order by May next, 

Roohdale.—The appointment of Mr. Platt as the eer for 
laying the permanent way of the electric tramways been 
confirmed. | 

St. Helens.—Trial runs are taking place on the extension of the 
Bt. Helens tramways from Ramhill to Prescot and down to the 
Royal Hotel. | | 

Nelson. —Negotiations are still proceeding between the Burnley 
and District Tramways Company and the various local authori 
as to the sale and purchase of the tramway undertaking. ; 
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Mast Melesey.—Tbo Council have decided to oppose the 
London United Tramways ea A application for powers to 
construct farther tramways running partly through this district. 

Personal —Mr. E. J. Marsh has been appointed chief electrical 
superintendent of the tramways department of Sheffield Corpora- 
nag 55 a salary of £150 per annum, increasing annually by £10 up 
bo : 

Giasgow.—Tbhe Tramways Committee have postponed discussion 
on the proposed reduction of fares until a report has been received 
from the general manager on the working of the electric traction 
system now being installed throughout the city. 

West Bromwich.—The Town Council have appointed a com- 
mitbee to enter into negotiations with the South Staffordshire 
Tramways Company, Limited, and the Birmingham and Midland 
1 Company, Limited, for the immediate purchase of their 


willing to pay an increased fare.” There is a good deal in this 
contention, especially as the people alluded to do already pay a 
a higher fare. 

Reading. — At the last meeting of the Town Council the Town 
Clerk reported that the Reading Tramways Company, Limited, 
had nob accepted the offer made to them of the sum of £10,105 
for the purchase of their undertaking, but thab their soliciter bad 
written to say that until a final decision had been arrived at in 
the proeeedings now pending bebween the company and the Cor- 
porem. ib was impossible for the directors to entertain any offer 
or purchase of the tramway underteking for the sufficient reason 
that, in the event of the decision being in their cliente' favour, 
the Corporation would have no power to acquire the tramways on 
any terms whatever. If, under these circumstanees, the Corpora- 
tion should prooeed with their intention to apply to the Board of 
Trade to appoint a referee, the company would resist any sucb 
appointment. An application is to be made to the Board of Trade 
to appoint a referee pursuant to Section 43 of the Tramways Act 
1870. It was further resolved to recommend to the Council that 
the borough engineer and Mr. J. E. Winslow be directed to 
proeeed forthwith with plans and epecifications of the work« and 
machinery required for the station for g electrical 
power, and to submit the same to the committee as early a: 

possible. 


Dundee.—The electric cars commenced running on the Perth- 
road on July 13. The passengers carried in July numbered 
519,846, being an increase of 59 900 on the corresponding month of 
last year, and representing receipts enhanced to the extend of 
£221. 8s. lld. On October 22 work was commenced on the 
Lochee section. The botal increase for the last six months com 
agg with the same period last year is £1 380. 11s., whiletheadvance 

he number of passengers is 405,268. Since the introduction 
of the electric cars it is satisfactory to record that there has been 
entire immunity from accident. We learn from the Dundee 


Nerthflest.— The National Electric Traction Company, Limited, 
have now completed their arrangements for carrying oub the works 
under the Gravesend, Rosherville, and Northfleeb tramways order. 
The work will be commenced early in 1901. A local company will 
be formed. 

Hampstead.—The deposited plans and sections of the Charing 
Cross and Hampstead Extension Railway have been referred to Mr. 
A. P. Johnson, town clerk, and Mr. C. H. Lowe, surveyor, for con- 
sideration and report. The scheme is meeting with strong oppoel- 


tion on account of the proposal to carry the railway under a portion 
of Hampetead Heath. di 


Worcestershire. —The Counby Council have agreed to contribute 
£1,000 towards £3,138, the ascertained cost of widening the canal 
bridge at Selly Oak, which will allow a double line ef tramrails 
over ib.. The King's Norton and Northfield District Council 
to contribute £500, and the City of Birmingham Tramways 


m- 
pany provide the remaining sum. 


Airdsie.—The Town Council have asked Prof, Kennedy to do 
what he considered necessary to place the Scottish House-to- House 
Blectricity Company, Limited, ander a binding obligation to con- 
struct the tramway from Motherwell.street to Clarkson Church 
within six years from the paming aly 30, 1900—of the Airdrie 
and Coatbridge Tramways Act, 1900. 

Manchester.—A special meeting of the City Couneil will be 
held on Jan. 9 to eonsider and decide whether the Council shall 
require the tramways company to sell to the Corporation so much 
of the undertaking authorised by the Manchester Suburban Tram- 
ways Acb, 1879, as the Corporation are entitled to purchase, and 
to adopt a resolution to require the sale if so decided. 

Preparing fer Winter.—Ab the last meeting of the Sunderland 
Health Committee the question of clearing the tramway routes 
when a fall of snow occurs came up for discussion, and it was 
agreed that the committee should do the work. When snow falls 
a car will be kept patrolling the lines to clear them as much as 
possible, and the Health Committee will sweep the lines clear and 
remove the snow. 

New Maldea.—The result of the recent post-oard showed a 
majority of 190 in favour of tramways. The Council have agreed 
not bo oppose the London United Company ín their application for 
powers to construct the tramway, but they have reserved to them- 
selves the right to negobiate as to clauses, provided the company, 
under their common seal, would withdraw that part of their scheme 
which relaved to the ward of Coombe, 


Sitandish.—At a recent meeting of the Highways Committee a 
deputation from the Wigan Corporation waited upon the com- 
mittee for the purpose of discussing the conditions of Standish 
Council relative to the proposal by the Cor tion bo construct 
and work eleotric tramways within the district of Stendish. with. 
Langtree. A number of conditions were discussed, and eventually 
an agreement was come to with reference to tbe widening of the 
road and Boar’s Head Bridge, fares, etc. 

Mull.—The firsb car was run along the Beverley-road to 
Newland on Saturday. Alderman Larard, the chairman of the 
Works Committee, drove the first car, which was erowded with 
members and officials of the Corporation. Upon the return 
journey there was a capital amateur conductor on board—viz., 
Councillor Letus—who ted upon collecting fares from every- 
body in the car, and, after doubling the amount received out of 
his owm purse, handed over the proceeds to the Mayor's war fund. 

Birkenhead.—The Tramways Committee have made arrange- 
menta to allow the Birkenh United Tramways, Omnibus, and 
reign dd Company, Limited, to continue to use the existing lines 
after the expiration of their lease at the end of this year, and the 
new lines w constructed ab the nominal rent of £3 a month. 
the arrangement to be terminable by four weeks' notice by either 
party, and the Corporation reserving the right to reconstruct, 
construct, and equip the tramways as whenever and wherever the 
borough surveyor may decide. 

Plea fer First-Class Carriages.—In 
electric railway from the Bank to Shepherd's Bush, on which 
there is no distinction of class in 1 “S” writes to the 
Morning Post that the ‘‘ democratic principle” is sometimes not 
altogether satisfactory. He does nob say anything against work- 
ing-men pessoogert. whose clothes must of necessity be suited to 
their work, but he pointe out thab their raiment is sometimes such 
as to make it desirable on the part of those not engaged in indus- 
trial occupations to take a higher class of conveyance if that were 
dber Ib is,” he ed nob so much for 5 classes of 

separate class way carriages are needed, but that 
they do appear desirable for certain classes of clothes, and it is a 
privilege for which many well-dressed men and women would be 


reference to the new 


and a de 


Advertiser that ab a recent meeting of the Tramway Com- 
mittee Mr. Fisher, the manager, reported that he had designed 
a new car, whieh in his opinion would fulfil all the reqaire- 
ments entailed by the conditions of traffic applicable to 
the Constitution-road tramway. The new type of car differs 
materially from any of those at present belonging to the 
Corporation. In the first place, it is larger, being 36fb. in 
length, which is 6ft. longer than the cars running on the 
Lechee section. Externally it is of elegant appearance. It is of 
the single-deck type—that is to say, no provision is made for 
carrying passengers on the top, which ia construction is framed 
pretty much on the lines of American cars, ensuring thorough 
ventilation of the interior. The car is divided into three com. 
partments. The end campartments are each seated for 10 persons, 
while in the middle compartment there is accommodation suitable 
for 24 passengers. e end compartments are fitted with 
movable windows, so that this pert of the vehicle may 

used as a semiopen carriage. By this division special 
accommodation may accorded to smokers, while it also 
permite of a classification according to fare. Ab each end 
is a platform 2ft. 6in. long foc the motorman and conductor. 
The new car is specially adapted for hill-climbing. The body 
reste on what are technically called 27 J. Brill trucke.’ 
propelling power is furniehed by four motors, each coupled to an 


axle. To ensure safety of deecent, the car, in addition to the 
ordinary and emergency brakes, is fitted with what is known as a 
slipper brake. By this piece of mechaniem the brake proper is 


made to operate on the rail. The speed of the car when descend- 
ing a steep gradient is thus retarded, and can be regulated to a 
nicety by the application of the ordinary working brake. Plans 

of the new hill-climbing car will be submitted 
to the Tramway Committee on an carly date.” 


SheMeld.—The Brightside section was only passed by the 
Board of Trade on the 6th, and 18 eare commenced running on the 
Tinsley section on Saturday last. Ab the nexb meeting of the City 
Council it will be proposed that the resolution of the Tramways 
Committee to lay a tramway from the bottom of Hounsfield-road 
along Glossop- road, Clarkehouse road, and Brocco Bank, to con- 
nect with the Eeclesall- road tramway, be nob for the present po 
ceeded with, nor until further instructions are given by the City 
Council after full consideration as to the advisability or necessi 
for such tramway. We have received a copy of Mr. Chas, F. 
Wike'e 955 ciby surveyor) report for the year ending March 31, 
1900. Of course the electric tramways are only a portion of the 
vast amount of work which comes under the surveyors department 
in the pce town of Sheffield, and, ia consequence, only a 
portion of the report deals with the tramway construction 
work. It is shown, however, that the tramways during 
the year were responsible for an outlay of somewhere about 
£50,000 by the surveyor’s department. This was chiefly 
spent in reconstruction of the tracks for the heavier electric 
cars, and in the provision of the trenches and conduits for the 
electric conductore. In the report for the tramway department 
full details of the various lines which have been made during the 
year are given, together with information as to the way in which 
the tramway tracks have been paved. We gather from this s-cbion 
that two systems have been employed for the paving, the one 
being wood blocks and the other the tar macadam with granite 
setts against the rails. The various Board of Trade inspections are 
referred to, and from the short interval which elapsed in each case 
between the inspection and the certificate, one gathers that the 
work was carried out to the satisfaction of this Government 
department. As an instance of the work involved during the year 


no fewer than 152 dra , 271 104 reports and state- 
ments, and 80 estimates for tramway work have been prepared 
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in the surveyor's department. In these totals parliamentary work 
is not included, and the plans of sections which have to do with 
the Sheffield Corporation Bill of 1900 have been the cause of much 
extra work in the department. The figures given in the report as 
to the cost of the work included are exceedingly valuablé for 
reference. It is worthy of note also that the expenditure on 
tramways, which ib is hoped will be authorised by the Bill of 1900, 
will be no less than £349,495. The other improvements included 
in the Bill are the revision of the building of streets regulations, 
the acquisition of land for sewage-disposal works, and the erection 
of artisans’ dwellings, while the area of the city is proposed to be 
- extended by no less than 4,003 acres. The surveyor adds that 
the large amount of engineering work and surve which had 
to be done by his department for tbis Bill is res ble for the 
late issue of his annual report. 


PROVISIONAL PATENTS, 1900. 


. DECEMBER 3. 

21887, Improvements in prepayment electricity meters. 
George William Lummis-Patterson, 79, Percy-streeb, 
Newcasbtle-on-Tyne. l 

Au appliance or device for obtaining direct electrical 

or currents from alternating clectric 
sources. George Beckett Batten, 2, Underhill-road, 
Lordship.lane, London, S. E. 

Improvements in olectrio traction. Edward Henry 
Tyler and Arnold Greaves Hansard, 49, Queen Victoria- 
street, London. 

Improvements in er relating to electrical contacts 
for detecting electrical disturbances receiving olec- 
trical vibrations or like uses. Mathias Cantor and the 
Prof. Braun's Telegraphie Gesellschaft mit Besehrankter 
Haftung, 55, Chancery-lane, London. 

Improvements in electric meters. The British Thomson- 
Houston Company, Limited, 83, Cannon-street, London. 
(Elihu Thomeon, United States.) (Complete specification.) 

Improvements in controlling electric boosters. 
British Thomson-Houston Company, Limited, 83, Cannon- 
street, London. (Edward M, Hewlett, United States.) 

(Complete specification.) 

$1802. Improvements in methods ef securing pole- pieces to 

electric machines. The British Thomson Houston 
Company, Limited, 83, Cannon-street, London. (Henry 
G. Reist, United States.) (Complete specification.) 


21838. 


21859, 


21858, 


21800. 


21861. 


$1890. 
or controlling apparatus. Ernest Francis Moy and 
Peroy Henry Bastre, 37, Essex street, Strand, London. 

Improvements in electrical storage or accumulators. 
Louis Ernest Lacroix, jun., 65, Chancery-lane, London. 

Improved means of holding the inner glass and lower 
carbon of an electric are lamp. Frederick James 
Green, Birkbeck Bank-chambers, Southampton-buildings, 
Chancery-lane, London. (Complete specification.) 

An arrangement of electrical resistance specially 
adapted for electric aro lamps. Frederick James 
Green, Birkbeck Bank-chambers, Southampton-buildings, 
Chancery-lane, London. (Complete specification.) 

Improvements in and connected with wireless tele- 
graphy. André Blondel, Norfolk House, Norfolk-street, 
Strand, London. (Date applied for under Patents, etc., 
Acb, 1883, .Sec. 103, May 3, 1900, being date of applica- 
tion in Belgium), (Complete specification. ) 

DECEMBER 4. 

21923. Automatically controlling the speed at which electric 
tramcars, motors, and the like may be driven. 
Robert Foster Collinge and Harold Henry Lindon, 54, 
Jolliffe-street, Liverpool. 

21938. Improvements in electric arc lamps Crompton and 
Co., Limited, Arthur John Hodgson, and John William 
Ewart, The Arc Works, elmeford. (Complete 
specification. ) 

21961. New or improved selfacting electric fire-alarm and 
signalling dovice. Friedrich Gültling, 187, Albany- 
street, Regent’s Park, London. 

21902. An improved adjuster or height regulator and cord 

 reoeiver for electric lamps and like purposes. Horace 
McGowan, 33, Cannon street, London. 

21901. Improvements in connections for electrical conduetors. 
Willlam Bingham Cleveland, 45, Southampton-buildings, 
Chancery-lane, London. (Complete specification.) 

22010. An improved method of connecting eleoérical con- 
ductors, William Bingham Cleveland, 45, Southampton- 
buildings, Chancery lane, London. (Complete specifica- 
tion.) 

22019. Improvements in aterago batteries. Achille Meygret, 
72, Cannoa- street, London. (Complete specification.) 

$9021. Improvements in aro lamps. Joseph Velle and the 
Mercury Cycle Manufacturing Company, Limited, 72, 
Cannon-street, London. (Complete specification.) 

$2089, Improvements in or relating to secondary or storage 
batteries or accumulators. Alfred Julius Boult, 111, 
Hatton-garden, Lendon. (Louis Sauvan, France.) 


21886, 


21903. 


21904. 


The . 


Improvements in or relating to electrical governing | 


22028. Improvements in electric wave Alfred 
Julius Boult, 111, Hatton-garden, London. (American 


Wireless Telegraph Company, United States.) (Com- 
plete specification.) pal | 


DECEMBER 5. 


22008. Improvements in the construction of instruments for 
the measurement of eleotrical energy. Arthur Cecil 
Heap, 21, Lee-park, Blackheath, London. 

29098. Improvements in the production of electric light, 
James Weir Graydon and Johann Otto Egestorff, 77, 
Chancery-lane, London. 

23118. A now or improved endless electric conveyor for con- 
veying tin plates from the bath of molten metal to a 
auitable or desirable place. John Baxter, Oliver 
Clark, and Charles Hillman, 22, Glasshouse-street, 
Regent-street, London. | 

22126 Improvements in apparatus for wireless phy 
John Ambrose Fleming and Marconi’s Wireless Telegraph 
Company, Limited, 24, Southampton-buildings, Chancery 
lane, London. 

22142, A new or improved telephone relay. Emil Schack 
Hagemann and Valdemar Poulson, 18, Buckingham- 
street, Strand, London. (Complete specification. ) 


DECEMBER 6. 


$9183, Improvements in or connected with electrical contact 
makers or awitohes for use at the insulated junctions 
of sections of electrical tramways and railways and 
for analogeus Hugh Godfrey Nicholson, 47, 
Lincola’s-inn fields, London. 

28196. Improvements in electric arc lamps. The British 
Thomson-Houston Company, Limited, 83, Cannon.street, 
London. (Elihu Thomson, United States.) (Complete 
specification ) 

29197. Improvements in electric aro lamps. The British 
Thomson-Houston Company, Limited, 83, Cannon.street, 
London.  (Elihu Thomson, United States.) (Complete 
specification.) : 

$9860. Improvements in or relating to eleotrio cables or 
conductors. William John Glover, 6,  Lord.street, 
Liverpool. | l 

22233. Improvements in or relating to electric railways, 

: tramways, and the like. Coleman Kandó, 18, 
Buckingham street, Strand, London. Complete specifi- 
cation. ) 

$2384. Improvements in or relating to automatic electrical 
relays for operating pneumatic brakes in electrically- 
propelled vehicles and the like. Coleman Kandó, 18, 
. Strand, London. (Complete specifi 
cation. 


DECEMBER 7. 


$9940. Improvements in the electrolytic refining of metals. 
Sherard Cowper-Coles, 82, Vicboria-streot, Westminster, 
London, 

22253. Improvements in and relating to electric switches for 
use in controlling motors. Edwin Thorley Parker, 
Prince's chambers, Wolverhampton. 

22272. Improvements relating to galvanomoters, veltmeters, 
and like apparatus. Thomas Edward Gambrell and 
Charles Thomas Gambrell, 17, Giltspur- street. London. 

22878 Improvements relating to electrical plug resistance 
boxes and like apparatus and to switches therefor. 
Charles Thomas Gambrell and Thomas Edward Gambrell, 
17, Giltepur-street, London. (Complete specification ) 

22281. Improvements in the means fer suspending electroliers, 
electric lamps, and the like, Edwin Fletcher, 5, 
Corporation.street, Birmingham. 

$9280. Improvements in current  oollectors fer electric 
vehicles. The British Thomson-Houston Company, 
Limited, 83, Cannon-street, London. (Samuel B. Stewart, 
United States.) (Complete specification. ) 

22286. Improvements in electric switches. The. British 
Thomson-Houston Company, Limited, 88, Cannon-streeb, 
London. (William B. Potter, United States.) (Com 
plete specification. ) 

22287. Improvements in synohronising apparatus for electric 
alternators. The British Thomson-Houston Company, 
Limited, 83, Cannon-street, London. (Fred T. w, 
United States. (Complete specification. ) 

22288. Improvements in means for attaching pole-pleces to 
electric machines. The British Thomson - Houston 
Company, Limited, 83, Cannon-street, London. (Henry 
G. Reist, United States.) (Complete specification). 

$9990. Improvements in telephone and telegraph apparatus. 
Sidney George Brown, 9, Putney-hill, Putney, London. 

22313. Improvements in manufacturing laminated cores fer 
electrical apparatus. Aron Nicolaus Thorin, 322, High 
Holborn, London. 

22316. Improvements in or relating to electric cables or 
conducters. William John Glover, 6, Lord-street, 
Liverpool, 

22330. Improvements in alternate-curreat measuring and 
indicating instruments, William Morris Mordey, 46, 
Lincoln’s-inn-fields, London. 
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` DECEMBER 8, 
$9860. Improvements in wireless electric telegraphic and 
: audible signals particularly applicabic to ships and 
coast points. Percy Ashton Caio, 73, Sv. Stephen’s- 
road, Upton Park, London. 

23362. Improvements in the construction of inductors. Victor 
Ieodore Feeny, 60, Queen Victoria-street, London. 
(Allgemeine Elek tricitiüos-Geeellschaft, Germany. ) (Com- 
plete specification.) 

22372. A method and apparatus for discharging olectrifled 

i weoL J. G. White and Co., Limited, and James Gilbert 
White, 322, High Holborn, London. 

22378. Imprevomente in drying apparatus for use in the 
manufacture of electrical insulating materials. 
Erneeo Alexander Claremont, 4, Bloomsbury.square, 
London, 

22370. Improvements ia apparatus for the manufacture of 
electrical inaulating materials. Ernest Alexander 
Claremont, 4. Bloomsbury-equare, London. 

29401. Improvements in the manufaoture of illuminating 
bodies for electric lighting. Eberhard Sander, 18 
Backingbam-street, Strand, London. 

28103. Improvements relating to electric lighting on railway 
trains James Woodside and Frederick Wilson, 27, 
Chancery-lane, London. 

$2406. Improvements in the decomposition of alkaline salts 
by electrolysis and in upparatas therefor. James 
Greenwood, 4, South street, Finsbury, London. 

$9411. Improvements in and rolating to olectrio tramways 
or street railways. William Brooks Sayers, 46, 
. Lincoln's-inn-flelde, London. 


COMPLETE SPECIFICATIONS ACCEPTED 
To be published on Dec. 29. 
1899. 
94175. Electrically.propelled motorcars. Dickinson. 
$4451. Storage batteries. Lake. (Brun>.) 
25039. Blectric driving mechanisms for geared machines 
generally. Carter. 


25283. Esrthing devices and safety fuses for clectrical 
circuits. Steele. 


25146. Current collectors for electrical machines Lamme. 
(Date applied for under International Convention, June 5, 
1899. ) 
1900. 


438. Apparatus for electrically 8 the doors or 
gates with the operative machinery of hydraulic or 
other lifts. Hollins and Amendt. 


695. Magnetic out - uta. Andreas, 
1457. Electrolytic apparatus, Barnes. 
8108 Arc lamps. Johnson and Wunderlich. 
8471. Electrical accumulators. Renaud. (Date applied for 
under International Convention, Dec. 6, 1899.) 
16159.. Lifting magnets, Clark. 
19934. Mounting of electiic bells. Woittequand. 


r 


TRAFFIC RETURNS. 


Returus for Increase Total recetpts for 
Line. week or half-year. 
Ending |1900. 1899. decrease. | 1900. | 1899. 
£ £ £ £ £ 
Aberdeen Corp'rat'n Duc. 8 | 589; 477| + 112 [19.296 16 528 
Birmingham Trams. „ 8 4.568 4.138 + 430 — — 
BlackburnCorp'rat'n| ,. 8 416 405 11 21 908 9 572 
Black pool Corporatn. ,. 6 179| 138) + 41 27 552 20.309 
Blacekpool.Fleetwood| ., 8139] 127 + 12 19.852 19, 864 
Bolton Corporation.. Oct. 28 [l. 2544 — 12293 — 
ae Oidy Trams Dec 9 | 767, 336 + 431 19,858 14,224 
ristolTramways Co.| ., 7 3.0652 630 + 434 — — 
Carlisle T'mw'ysCo| , 816“ — — 4139/ — 
Central London Ry. | ,, 8 5,766] — — |99.427¢ — 
City & South London , 9 1.9151, 110 + 805 [37,775 |22,071 
Cork E. T. and L. Co. ,, 6 348) 358 - 10 19.995 18,575 
Dover Tramways ..| ,. 8167] 145 + 22 10.087 | 9,608 
Dablin & Lucan E.R| Oct. 6 988 77 + 21 1.590 — 
Dublin U. T., elec. oars Dec. 7 3.328 2.807 + 521 — — 
Dublin S. D. Electric ,, 7| 091, 672 + 19 — — 
Glasgow Corporation| , 8 9, 027 8,667 + 380| -- — 
Halifax Corporation| ,, 1 672| 570 - 46) — = 
pac Cor elici E. S. „ 8 1.402] 648| + 75447,0588 — 
verpool Corporat'n| ,, 1 8,054 6,982 ＋ 1,072 380 550531, 096 
Leon Over „ 9]/1.488|1,453| + — — 
St. Helens Tramw E „ 5 — ] — 7 202 — — 
Sheffield Corpora „ 9 2.7800 — — — — 
Southampton Tram „ 6 626) 288 + 338 — a 
Southport Oorporat'n *8 | 366| 329 + 3 — 
Swansea Tramways.. Oct. 5| 447| 263 + 184 7, ,093 4,462 


a Sinoe April 1. c Since Jan. 1. From July 30. F From June 30. 
* Fortnightly returns. 
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COMPANIES’ STOCK AND SHARE LIST. 


I 
Name. 


Commerelal and Industrial. — 
Aron Mrs d rie! 6 p.c. bore Pref. Shares, 1-128, 000 


1 

4000 70,000 —— —— oD 

— 6 per cent. Cum. Pret., s 1-40,000 - ip ce ek foe as -——— D 
——— § per cont. - Mortgage Deben sos con ~_a 100 
British Slectric Ww Pref. "| B0 001-96, 000 [SERE EE 1 
— 6 cont. Cum, Pref 1-50,000 ee ec eo „„ aw ee 1 
— cent. First M Debentures ...... — 108 
enda use Elec. and Manuf., 6 per cent. Pret. .. : 
— Roe Cum., 6 per cent. Pref. 5 
43 per cent. Debenture Stock . e one 100 

por omni Sud Debenture Stock.. .—..—. 2 100 

C allend ^s Gabio, Debentures. — — a... ~~ «. seni a a dn a 
i us per pg FFT -æ b 
Orumpton and Co. ... 3 smm 
Ad p Debentures . ee EEPE A — 
Bdison Swan United, Ordinary _ —— — € 8 
—— § per cent. Debentures ..........— 2. ao >- > o 2n 5 
——— 4 per cent. Deb, Stock, dow... =æ 100 
— — B per cent; Second Deb. Sik., Prov. Cris. TITTPTTEYT) 70 
Electric Construction a. = — ——... wae ew me 8s cc mone 3 
— — 7 per cent. Cumulative Pref. ..... . 
4 cent. Perp. lat Mort. Db... a « 100 

W. T. He s Telegraph Works, 2. B 
per cent. Pr «n oa ("P OO Q6 ce +2 = -- -— Oen 6 

per cent. Debentures ..........-. ....... 100 

India Rubber, Gutta Percha, . Worke ... 10 
4 cent. Debentures (IK o o QD «„ ð— ow 100 
Telegraph truction and Maintenance — 1 
— Manntas as a= as as ow (aD Gm — >. > — > *00 
Telegraph Ce 5 020909009 e@ers eevee 5 
5 per cent. Cum. =e -æ $ 
Willans and 333 Ordinary, 1 — durer 5 
6 per cent. Cum. Pref., 90,00 0,000 . 6 


— 42 per cent. First Mortgage Debenture Stock, Red. 100 


Electrie Lighting and 2 
Blackheath & Greenwich District pn s -æ | 
— Hü€ and Poole, Ordinary ^. S .... 10 
t per cent. Cum. Pref. ....................- enn 10 
De F „ % 00 C- „„ 0% 0% 100 
— and Kensington, Ordin ary —— "r—— 5 
7 per cent. Preference.......... . b 
Calcutta Electric Supply orp. Ordinary, Nos. 1-20,000 5 
Charing Kroes and Puin d.. 5 5 
per cent. Cum. Fr. 6 
Chelsea 4 — 5 e $e» 6 
1 cent. bentures . ONCE ua an f 100 
Olty of Lon Ordinary .. „ 
0 por cent. Cumulative Pref.” — Pep Glen M 
5 cent. Debenture Stock ...... 2 . 2 100 
County of and Brush Provincial, Orcinary ...... 10 
6 per cent. Cum. Pref. ........... . 10 
cua Meotralty Corporation "Prov. Certa. Haa - 
Edmundsons' Electricity Corporation, Ordinary, 5600. 1 
cent. First Mort. Deb. . mar 
— ectricity Supply, J Ltd., d., Ord. ` Nos. 1 -10,000. . 5 


Hove Electric Lighting Limited 


5 
Kidderminster and Dist. Bleo. Light and Traction, Pret 10 
London * o, 8 


8 per cent, , ĩð 
4 per cent. lst Mortgage Debenture Stock, Ber 
Metropolitan, Ordinary —...—-—— jr 
per oent. t Mort Debenture Stock . 14 
cent. M i Rod .......... 100 
Notting n Ligh -oeo — 10 
Oriental, 1879.. ese -~ ~ on oo — — i 
p New eA oo GD e po 4 
Oxford Electric, ary, 1-96 and 407. 10, 810 . ess... Ò 
River Plate Electric Light and Traction, Bd. ie. . 100 
Royal Electrical gompany a Montreal 9 QD ewe 20990099 To 
Ate tunc dente b.. IERI. a 
— arko 0 ; 4 . 
redi cent. Debenture m J osii 108 
South Lon eeeeeoe seo „„ „„ „ 6 6 „ 6 % „ @Ges 8 
Bt. James's and Pall Mall, Ordinary, 101- "E 
7 per cont. E b 
( cent. Deb. € "e90009 100 
Westminster, a7 æ aa os as os = as as 0999099 ae 5 
001 100, 487 „ $6 Q9 e» 6.9 „een e SB ERE 6 
Electric Ratlways.— iS 
Central London, Ordinaeee ggg =. 
Pref. Half-Shares .. eese 5 
deferred =e p Ge ~o Ome . oe 6 
Oity ty and South London, Consolidated Ordinary ... 3 
Ordinary „„ GD ( „„ GB es „ 09 „„ 
4 per cent. Debenture tock — À—— — ne LOU 
neve p pet oeny, 5 9 as 9-090590 [INTERNET 10J 
6. € o 9-9 (o eu QD QUO CO 69 099 9e 100 
Liverpool Overhead, 5 cent: Pret © as os of oases as 60 os oo 
Waterloo and City, ary 0€ on no co at 2 a «» am «D UD C5 @ e * 100 
Electric Tramways.— | 
Blackpool and Fleetwood Tr«mroad ........ „ 10 
Brisbane Tramway gg 4 100 
Eritish Columbia Electric Railway Oo., $ per seni Pref... .. 10 
British Electric Traction, Ordinary vs ess. os 10 
LU" ‘6 per cent. Cm. Pt. 20,00 f. 60, db j.sep 10 
5 per cent. Perpetual bebenture 8 Stock 100 


B. AL DR ed Pt, 1.40 000 5 


B" 6 per cent. Cm. Pf., 1-7), 0 %0 i i. b 
— — 5 per — Den Stock, Red. ..................- 100 
Prov. = 
Kidderminster and ood bonia | n and Traction, Pref... 10 
New General Traction, Ordipary.............. . 
6 per cent. Cum. Pref. iii.. 5 
Oldham, Aston, and Hyde Tramway, ‘Ordinary ——— nA — 10 
5 per cent, Cum. Prei... oe necs 10 
Potteries Electric Traction, Ordinary, 26 adis — 10: 
5 cent. Cum. Pref., 1 1 50.600 . 10 
— per cent, Debenture prec E amp €8 ©8028 0696 ee es 100 

— Telephones. — : 
N ational eec rerit Ordinary.. ...... as esas oo ~o as =o — b 
6 per cent. Cum. First Pref. fn. 10 
— —— per cent. Cum. Second Pref. .. s as -= ~ == =s =s — 10 
— —— 6 per cent. Non. Cum. Third Pref. =- = =-~ 58 
4 oent. To. AP AY — oe . — m o o oe 100 
H pes oeni. Dei Btock, Nd. «loo 
Oriental and Miestric Company 7. 1 


Amount Price last 
paid. 


Pro 


ett: !:: 


, 
* 
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NOTES. 


Orystal Palace Engineering School.—The com- 
mittee of directors of the Crystal Palace Company's 
School of Practical Engineering entertained a number of 
guests yesterday on the occasion of the announcement of 
the liste of certificates awarded by the examiners for the 
last term. Sir Douglas Fox, past-president of the Insti- 
tution of Civil Engineers, presided, and both before and 
after the formal function the workshops and laboratories 
were open for inspection. 

Municipal Electrical Association.—It will be 
remembered that this association decided last autumn that 
they would appoint a permanent secretary to look after 
the greater amount of routine work of their association. 
We are now informed by Mr. E. T. Ruthven Murray, the 
present hon. secretary, that the council have appointed 
Mr. C. McArthur Butler as their permanent secretary. 
The address of the association will in future be St. Jamea's 
Hall, Piccadilly, and all communications should now be 
addressed to the new secretary. 

Society of Model Engineers.—On Saturday, Dec. 15, 
by kind permission of Mr. A. Bromley Holmes, M. I. C. E., 
city electrical engineer, a party of members of the Liver- 
pool branch of the Society of Model Engineers paid a visit 
to the Pumpfields electric supply station, which is prac- 
tically the largest owned by the Liverpool Corporation, 
and of which a detailed description was given in these 
pages a few weeks ago. A library is being formed in con- 
nection with this branch of the society, similar to that of 
the London branch, and contributions will be gratefully 
received by the hon. secretary, Mr. F. T. Stewart, 14, 
Adelaide-road, Kensington, Liverpool. 


Electric Tramcars as Post Offices.—It is hardly 
to ap electric tramcar that one would look to post one’s 
letters. Nevertheless, the authorities at Coventry have 
carried into execution tbe certainly novel idea of attaching 
letter-boxes to cars running into the city from outlying 
districts at night time. A very appreciable saving of time 
is thue gained, as letters may be posted on the cars at 
the various stoppages en roufe about two hours later than 
the dispatch from the local post offices. This part conversion 
of electric tramcars into post offices, we are told, is merely 
temporary, but, surely, would it not be a great benefit to 
the public if the plan were adopted permanently 


One Hundred and Fifty-Three Mile Trans- 
mission.—Some interesting experiments were recently 
made by the Snoqualmie Falls Power Company, in which 
all the transmission lines of the company were connected 
up in series. Energy was then transmitted through the 
whole length, which amounted to 153 miles, and an electric 
motor was successfully driven through this length. We 
are not told, however, what the voltage employed was, 
but the experiment was made to see if any unexpected 
results occurred. What is wanted to be known, however, 
is whether a sufficiently high voltage can be used without 
trouble on the line to make transmission of power over 
such a distance economically possible. 


The Paris-Rome Telephone.—We hear that the 
work of constructing the telephone line which is to bring 
France and Italy into close unity is making great progress, 
the connections with Paris on the French side of the Alps 
having already been completed. Operations on the Italian 
side, however, are even more advanced, for the installation, 
which for this particular part of the line cost only 100 
million franos, has been made, and now the engineers are 
turning their attention to the erection of the line between 
Turin and Novi After this it will be carried to Genoa, 


and thence along the littoral to the Italian capital Paris 
and Rome, it is expected, will be in direct telephonic 
communication by March or April next. 


Copper Electrodes.—In the latest edition of his book 
on Medical Electricity,” Dr. Lewis Jones recommends 
that electrodes employed in giving various kinds of 
electric baths should be made of copper for preference, 
With this statement Mr. Richard J. Cowen, L.R.C P. 
(Ireland), cannot agree, for we notice that in a letter to 
the Lancet on the subject he states that electrodes made 
of copper rapidly discolour and corrode under the 
influence of the products of electrolytic decomposition 
of whatever fluid is used for the bath, and consequently 
are troublesome.” Mr. Cowen goes on to state that for 
the last two years he has used electrodes of thin sheet 
aluminium, finding them practically untarnishable in the 
solutions usually employed, and in every way much 
more suitable. The writer concludes by saying, for 
the information of those who use electric bathe in their 
profession, that in the case of aluminium the terminals 
should be clamped on, as soldering the metal is difficult 
and unsatisfactory. 

Glasgow Local Section.—The attendances at the 
two meetings that have already been held of the Glasgow 
local section of the Institution of Electrical Engineers 
have been so well attended that the committee have found 
it necessary to engage the large hall of the Institution of 
Engineers and Shipbuilders for their future meetings. It 
is fortunately disengaged for all except the January date, 
so that after that meeting, which will unfortunately have 
to be held in the small hall, the large hall will be utilised. 
At the first meeting in November, when Mr. Chamen read 
his paper, the small hall was so uncomfortably crowded 
that the committee engaged the large hall for the important 
discussion on Mr. Langdons paper, which we print on 
another page, and seeing the number that turned up it is 
fortunate they did so. Mr. R. F. Yorke will read his 
paper on The Utilisation of Water Power for Electrical 
Purposes " at the January meeting. The local hon. secre- 
tary tells us that the total membership of the section now 
numbers 118, and that there are nearly a score of new 
candidates up for election. One point of considerable 
gratification to the commlttee is the number of members 
of the Institution resident in other parta of Scotland whose 
business frequently brings them to Glasgow, and who 
appear to make it a special point of so arranging that they 
are there for the meetings. 

London County Council Scholarships.—The 
London Technical Educational Gazette issued under the date 
of November last, which has just reached us, contained a 
number of regulations in connection with scholarships and 
exhibitions which will be awarded during the eoming year. 
For instance, it deals with intermediate county scholar- 
ships, senior scholarships, art scholarships and exhibitions, 
evening exhibitions in science and technology, the Swanley 
horticultural scholarships, the junior scholarships in practical 
gardening, training scholarships in domestic economy, and 
also cookery. The large number of awarde which are 
described in this issue, and the regulations in connection 
with which they are given, brings us again to the queation 
as to whether the large amount of money which is given 
annually by the London County Council for scholarships 
and exhibitions is well spent. There are, for instance, 
100 junior artisans’ evening art exhibitions, each the value 
of £5; the value is not sufficient to enable the student to 
give up his daily work and to devote hie time to perfecting 
himself in art, and we think that the money would be more 
usefully spent if it were divided up among fewer students. 
The same argument applies in other departments, and it 


— — . — 


is our opinion that it would be more useful to put means 
of obtaining higher education in the way of a select few of 
the students than to give small doles, which get to be 
looked upon as a reward for past attainments. 

A Corean Electric Railway.—Tho Street Railway 
Journal gives some interesting particulars of the Seoul 
eleetrie railway, which is not only the first electric 
railway in Corea, but also the firet railway of any kind 
to be built there. It extends from the Queen's Tomb, 
east of the city of Seoul, throngh the centre of the city, 
and beyond the southern wall to the Han river The 
main line runs through the east and south gates, while 
a branch line runs through the west gate, and nearly 
surrounds the terminal of the Seoul and Chemulpo steam 
rallroad, which is located just outside the city walls on 
the south-west. The total length of the road is 10 
miles, five miles of which are inside the city walls and 
five miles outside. An extension from the Queen's Tomb 
eastward to Toksoh, a great distributing centre six miles 
away on the Han river, is now being constructed. "The 
road is owned by the Corean Government, but was built 
and is still operated by Messrs. Collbrand and Bostwick. 
The number of passengers per month average about 
110,000. out of a total population of about 400,000. 
The road is divided up into six sections, the fare on 
each of which is about 1}d., or a charge of 74d. is made 
for the whole journey of 10 miles. A speed of nine miles 
within the city walls and 17 miles outside is maintained. 
The prejadice of the people against the line, which led to 
the riots referred to in one of our previous issues, has now 
been largely overcome. It will be remembered that those 
riota were partly in consequence of a boy having been 
killed by one of the cars. 

Improving the Load Factor.—A boot manufacturer 
in Switzerland is reported to have hit upon a novel means 
of improving the load factor of the plant which supplies 
electrical energy to his factory. This energy, it should be 
mentioned, is required principally for lighting purposes at 
night. With the exception of a comparatively small 
amount required for a motor load, most of the available 
power has hitherto been unutilised during the day, although 
a constant supply has to be maintained by the supply 
company, and paid for accordingly by the manufacturer. 
An arrangement has now been devised whereby it is pro- 
posed to remedy matters. Curiously enough, the idea 
was suggested by the abundant fruit harvest of the 
past season, and consists in no less novel an inno- 
vation than the artificial drying of fruit by means of 
heat generated by the surplus electrical energy. Appa- 
ratus has been constructed by means of which dried 
apple rings of excellent colour and quality have been pro- 
duced. From a description of the apparatus which we have 
before us, it would appear that its arrangement is very 
ingenious. The apples are peeled, cored, and sliced by 
machinery, the rings being thereupon consigned to elec- 
trically-heated ovens of the travelling type, wherein the 
evaporation may be regulated to a nicety. Judging from 
the success which seems to have attended the experiment, 
it appears quite within the bounds of possibility that the 
method may find favour in such isolated cases where the 
local conditions are so eminently adapted. But of economy 
in such an arrangement there can be no question, unless 
water power be the prime mover available. Certainly 
the idea in no sense lends itself to a general solution of 
the load-factor problem, from which we are apparently as 
far off as ever. 


Power Distribution in North London. — The 
North Metropolitan Electric Power Distribution Company, 
which in July last were granted powers to distribute 
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electrical energy over a large area of the North of London, 
have this year been making applications for provisional 
orders for a number of the districts within their area. 
Under the terms of their Bill they can only supply in 
these districts with the consent of the local authority, and 
there are, of course, two ways open to them—+.c., they can 
either supply in bulk to the local authority, who would 
distribute the electrical energy thronghout the district, or 
they can supply to a subsidiary company holding a 
provisional order. In the case, however, of Stoke 
Newington, it seems that they have applied themselves, 
but the Electric Lighting Committee of the borough are 
strongly opposed to the granting of a provisional order 
to the company. The objection is based on the ground 
that, having obtained a provisional order, they could 
supply electricity in Stoke Newington without any agree- 
ment with the Borough Council, or supervision by them. 
These, of course, are points which can be overcome, and 
without doubt the company will make a further attempt 
to get the necessary consent within the prescribed time. 
The whole question turns round the cost of supply, and it 
must ba remembered by the Borough Council that although 
they may be supplied in bulk at what seems to be a low 
figure, the mains necessary for distributing the energy will 
require a very considerable capital outlay, the intereat 
charges on which will bring up the cost of the energy 
as delivered to consumers. In fact, in order to ascertain 
whether the company's proposals are advantageous, they 
must compare the cost per unit supplied in bulk with the 
works' cost of generation in other towns much of the same 
size. To be quite accurate, the interest charges on the 
cost of the central station and plant should be added to 
the works’ cost when making a comparison, 


New Alternating Arc Lamp.—The need of an 
alternating-current arc lamp to yield a hemispherical 
diffusion of light eqnal to that obtained with the 
continuous-current arc has led a well-known Continental 
firm to introduce a lamp which claims to conform to this 
requirement. The carbon rods of the lamp in question 
are inclined at an angle of about 50deg. relative to each 
other above the horizontal, whereby it is ensured that the 
available light with the exception of a small fraction is 
reflected downwards, the objectionable shadow cast by the 
lower carbon in a lamp of the ordinary type being at the 
same time avoided. However, the inclined position of 
the carbons does not of iteelf suffice to ensure the requisite 
diffasion, since experiments proved that carbons of the 
ordinary type when so inclined caused the arc to mount 
and flicker violently. This difficulty was overcome by an 
expedient simple in itself, but surprising in ita efficacy— 
namely, by flattening the upper sides of both carbons. 
The fraction of the light rays which go upwards from the 
arc are reversed by means of a small reflector, while 
the two craters emit their light rays to the right 
and left of the vertical centre. Photometric measure- 
ments have shown that the hemispherical intensity of 
the light obtained with this new lamp exceeds by con- 
siderably more than half that yielded by previous types of 
alternating-current arc lamps, while the diffusion is also 
favourable to the new lamp, since practically the whole of 
the available light is reflected downward. For exterior 
lighting the lamp should be hung as high as it is usual to 
hang continuous-current arcs, so as to obtain uniform 
illumination at the ground level. In virtue of the inclined 
position of the carbons, constructional advantages accrue in 
that a globe of much smaller dimensions may be used. 
Further, there are no rods either below or at the side of 
the arc to cast objectionable shadows, nor are there any of 
those bands and chains which so frequently cause trouble 
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in the ordinary type of lamp. As a rule, the lamp is 
The requisite 


constracted on the differential principle. 
difference of potential between the terminals is from 29 to 
30 volte, according to the current strength. 


Starting Torque.—In connection with cable tramw ays, 


and also with moving platforms as inetalled in connection 
with the Paris Exhibition, the standing friction which bas 
to be overcome in order to start the platform or heavy 


cable into motion is a factor not easily predetermined. 


We notice in the American Electrician that when a cable 
line in Kansas City was converted from steam-engines 
to electric motors some interesting experiments were 
made for the purpose of ascertaining what the starting 


torque would be. In this case the whole system of 
tramways was not converted to electrical working, 
but electric motors were used to drive the cables. The 
indicator diagrams taken from the engines in the usual way 
gave a fairly accurate means of determining what power 
would be required when the cable was running with the 
cars in regular service. It was necessary to ascertain what 
it would take to start the cable from a standstill under 
such conditions as would exist should a circuit-breaker 
open when the cable was in regular operation, and make it 
necessary to start up from a dead stop. To do this, a 
series of indicator cards were taken on the cable engine 
starting from a standstill with all the lost motion taken 
out of the gears. The engine crank was put at exactly 
half stroke, and steam was admitted to the cylinder 
gradually until the engine would just start the cable. 
The pressure shown on the indicator card at the instant of 
starting was noted, and this process repeated until a number 
of indicator cards were obtained. From this a fair average 
could be calculated. The torque exerted by the engine 
was then figured from the total steam pressure on the 
piston head at the instant of starting. From this the 
starting torque to be required from the electric motor 
when geared at the proper ratio to run the cable at 
normal speed was obtained, and this was compared with 
the torque the motor would exert when running at its 
rated speed and horse-power. Then by allowing a good 
margin for overloading the motor, the current required to 
start the motor and cable machinery from a standstill was 
determined. 


Method of Oharging.—The number of engineers who 
have devised new means for regulating the charges for 
electric energy for lighting and power is legion. The last 
system we have had brought to our notice is that devieed 
by Mr. Ralph J. Patterson in the December number of the 
American Electrician. This gentleman starts with a correct 
basis, in that he proposes to charge all consumers a fixed 
sum perannum to represent the interest on the capital 
outlay required to supply them. He also makes this fixed 
charge dependent upon the maximum demand, but we do 
not see that he proposes any accurate system of deter- 
mining the actual maximum demand. He suggests, how- 
ever, that excess current cut-outs could be used to dim the 
lighta if the maximum demand is exceeded, but this will 
not find favour with consumers. Besides this first charge 
a small charge of 21d. per Board of Trade unit is also pro- 
posed, so that it will be seen the system is not unlike tbat 
which has been used in Manchester. What, however, we 
do object to is that Mr. Patterson proposes to vary 
the fixed charge per lamp per annum, and to make 
it dependent on the number of lamps demanded.  Con- 
verting his figures into 8-c.p. lamps instead of 16-c.p., 
it seems he would charge a consumer demanding four lampe 
10s. per lamp per annum, over and above which sum the 
consumer would have to pay for all energy supplied at 23d. 
per anit. This fixed sam per annum per lamp falls down 


to 5s. if 20 8-c.p. lamps are demanded, and to 3s. per lamp 
if 50 8-c.p. lamps are assamed by the consumer to be his 
maximum load. It must be borne in mind that it is the 
lamps demanded at one time, and not the lamps fixed, which 
Mr. Patterson works with, and hence we fail to see why 
the capital charge should be reduced to larger consumers. 
It has been the experience ina number of electric light 
stations in this country that it is the small consumers 
taking, say, half a dozen 16-c.p. lamps whom it really pays 
the central station most to supply. We think, on the 
whole, that the system reviewed is much too cumbersome, 
and that it ie, in consequence of ite differential rates, 
inferior to the Brighton system, which uses maximum 
demand indicators to ascertain what the consumer actually 
takes. 


Electrical Progress in Japan.—How wonderfully 
advanced Japan is in the practical applications of elec- 
tricity may be gathered from a brief survey published in 
the Zeitschrift fiir Elektrotechnik, which reports, amongst 
other information, that the Japanese Government have 
sanctioned important railway extensions in the island. A 
number of new full-gauge lines, inclading a 20-mile stretch 
between Osaka and Kobe, and two other stretches having 
lengths of 18 and 13 miles respectively, some of which are. 
already in course of construction, will be equipped for 
electric traction. An extension of the network of street 
railways connecting Tokio and the principal factories with 
the more important seaports is also proposed—this to be 
likewise equipped for electric traction. It is stated that 
Japan already possesses upwards of 400 electric generating 
stations, of which 19 serve solely to supply energy for 
working street, mine, and factory railways, while the 
remainder supply energy to towns and villages for 
lighting purposes, and to factories, etc., for both power 
and lighting purposes. Central supply stations having 
an individual output of 4,000 h.p. and upwards exist in 
Tokio, Kobe, Nagoya, Yokohama, and elsewhere. The 
motive power is supplied in each of these cases by steam. 
Considerable water power is also available. This is notably 
the case in Kioto, where a large turbine plant is driven by 
the waters of Lake Bitwa, also at Osaka, where the natural 
outlet of the same lake represents an available force of 
over 25,000 h.p, a portion only of which is at present 
utilised. Although Japan is making rapid headway as 
regards the manufacture of ita own requirements, it is, never- 
theless, an important market for electrical machinery, etc., of 
foreign manufacture, and especially in view of the traction 
work proposed is likely to remain so for some time to 
come. Most of Japan's railways run transversely across 
the country, and the island being of inconsiderable breadth, 
these lines are, therefore, admirably adapted for electric 
traction. But at some future date it is proposed to con- 
struct a line from the southernmost extremity of the main 
island vid Yeso up to the northernmost point of the same, 
thereby intersecting the transverse lines and so connecting 
the interior with the excellent harbours along the east and 
west coasts. It will, then, be seen that Japan bids fair to 
possess a model system of inter-communication, to the 
realisation of which natural conditions so strongly con- 
tribute. 


Pacific Cable Surveys.—The work done not long 
ago by the American authorities on the survey of the 
Pacific Ocean to ascertain the best route for the proposed 
American Pacific cable has recently been reported on by 
Rear-Admiral R. P. Bradford, of the U.S.A. navy. This 
report has just been published, and the following informa- 
tion is extracted from it by our contemporary the Electrical 
World. It may be remembered that last year it was 
announced that submarine peaks and chasms were dis- 
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covered by the surveyors, and thatthe surveying ship ' Nero ” 
established the fact that a practical cable could be laid 
across the Pacific. Later last year and this year surveys have 
been conducted to discover apracticable route between Guam 
and Yokohama, Japan, and from Dingala Bay, Island of Luzon, 
to Guam. The sigzig survey from Dingala Bay to Guam 
was completed on Sept. 7 last year. The Nero” sailed 
from Guam on Sept. 9, and arrived at Yokohama on 
Sept. 24, having run a line of soundings at close intervals 
between the two ports along a route 1,352 knots in length. 
After leaving Yokohama on Oct. 10, tbe '* Nero" made a 
zigzag or traverse return survey to Guam, arriving there 
on Nov. 2. On Nov. 12 the zigzag survey toward the 
United States was resumed. It was completed to the 
Midway Islands on Jan. 5, 1900, and to Honolulu Jan, 20, 
1900. Mention was made in last year's report of an obstacle 
in the nature of a submarine abyss on the route between the 
Midway Islands and Guam, not far to the eastward of the 
latter. The abyes, which is the deepest yet discovered in 
the world, was then only known to be of a greater depth 
than 1,900 fathoms. It now appears that, on the trip of 
the Nero to the westward, while attempting to sound, 
4,915 fathoms—or 29,478ft.—of the sounding wire, all 
that was on the reel, were unwound without reaching 
bottom. Upon leaving Guam Nov. 19, 1899, on the trip 
to the eastward, Lieutenant Commander Hodges made 
further explorations in this locality, now known as the 
Nero Deep, which confirmed the previously announced con- 
clusion regarding the necessity for deflecting the cable 
route from the Midway Islands to Guam, and added to the 
knowledgo of the greatly depressed area already referred 
to. This region, the extent of which the survey has well 
defined to the north-eastward, afforded an opportunity for 
tbe “Nero to make the two deepest casts and take the 
two deepest water temperatures ever recorded. The depths 
found were 5,160 fathoms and 5,969 fathoms, and the 
temperatures were 55:6deg. F. at 507 fathoms and 36deg. 
at 5,101 fathoms. 


Lifting-Electromagnets.—The design of electro- 
magoets for lifting heavy weights is confined to a few 
electrical engineers, and practical details in eonneetion with 
thie design are not readily available. We notice, for 
instance, in the American Electrician for December an 
article on the subject by Mr. E. B. Clark, who has evidently 
had considerable experience in the matter. Even this 
gentleman does not give any practical figures from an 
actual design, and his undimensioned drawing of a circular 
lifting magnet is of little service. His general conclu- 
slons, however, are interesting. He points out that for 
lifting steel plates of considerable length and width, 
the electromagnet, which is able to seize the plate in 
the middle and lift it clear of obstacles, has a wonderful 
advantage over rolling tables. There is certainly the 
danger that the plates might be dropped if the circuit 
through the electromagnets was interrupted, but the author 
rightly says that there is no reason why the route over 
which tbe plates have to pass should not be kept as clear 
of workmen as has to be the case in the older methods of 
transport. He states that in designing magnets it is 
not well to press the induction up to a point higher than 
gives about 150lb. pull per square inch of pole surface. 
The uncertain feature in their design is the air-gap between 
the faces of these poles and the iron to be lifted. It is, 
therefore, necessary to provide ample magnetomotive force 
in such magnets. When long plates have to be lifted, the 
circular form of pole-face is not to be recommended, as 
the iron is apt to bend, and hence tear away from the 
magnet. For instance, a circular magnet which will lift on 
a straight pull 10,000]b. easily will refuse to pick up a 
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long thin plate which weighs only 1,000lb. In order to 
avoid this effect, a group of rectangular poles acting along 
the line of the bent plate is to be preferred. It is some- 
times desired to alter the lifting power of the magnets so 
that they will only hold one of a number of articles. The 
author does not advise reducing the current through the 
magnete in order to do this, but states that by rapidly 
switching on and off, the operator can cause the magnet to 
drop all but one of the articles. It is also important with 
these lifting magnets to have a discharging resistance to 
take the throw when the circuit is broken. For this 
purpose it is well to shunt the electromagnet by intro- 
ducing lamps in parallel, which should have a capacity 
about 50 per cent. more than the current absorbed by the 
amguet. The voltage of the lamps should also be rather more 
than that of the supply circuit. The only guide given to 
current consumption is the statement that an electromagnet 
for handling plates weighing 3,000lb. should be easily 
operated by 1,000 watts. Under favourable circumstances 
these magnets will then lift considerably more than the 
load mentioned above. 


Municipalities and Income Tax —The litigation 
between the London County Council and the Crown, which 
was commenced some years ago with the view of determining 
the Council’s liability in regard to the payment of income 
tax, has recently culminated in a judgment of the House 
of Lords in the Councils favour on all issues. The 
Council's case was that it was wrongly asked to pay the 
tax twice over upon the same revenue, and apparently 
thie was the view taken by their lordships in the House 
of Lords. The fund out of which the dividends are paid 
to the stockholders, it would seem, consists principally of 
interest, rents and rates received. When the Council pays 
these dividends it deducts income tax, and the question 
raised was as to how much of the tax so deducted the 
Council was entitled to retain. The Crown originally 
claimed the whole of the tax deducted from the 
stockholders dividends, but in the course of the pro- 
ceedings they moderated their contention by admitting 
that the Council was entitled to retain some propor- 
tion of the tax in respect of the interest item. But 
this was not enough for the London County Council, and 
the case was fought out on the issue that the Council was 
entitled to some proportion of the tax in respect of rents 
as well as interest. Income tax on the interest and rentas 
was already paid before coming into the hands of the 
Council, and therefore the Council took up the position 
that they had a right to retain so much of the tax deducted 
from the stockholders' dividends as was equivalent to the 
tax «o paid, otherwise it would be paying income tax twice 
over upon the same moneys. The House of Lords was 
unanimously in favour of the Council's contention, and 
reversed the decisions of the inferior courta in the case. 
The Council are to be warmly congratulated on this 
success, for the question is one to which the greatest 
interest and importance attach. The highest tribunal 
has in effect decided that bodies, whether municipal 
or otherwise, are not liable for income tax on revenue 
which they receive in respect of interest and rents, 
because the tax has already been paid on these moneys. 
If the Crown had succeeded even on its modified 
contention, the Council would have had to pay over to the 
Inland Revenue authorities no less a sum than £32,000, 
and, of course, the tendency would be for this sum to 
increase as the Council’s financial operations grew. Between 
1892 and 1897 the Council paid all the tax deducted from 
the dividends, and also tax on the interest and renta, but a 
summarised claim for all sume, which, it contended, had 
been overpaid, amounting in all to £71,686, was sent to 
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the Inland Revenue Office. Shortly afterwards it was agreod 
tbat the tax payments for back years should be adjusted 
on the basis of the final decision of the Law Courts, so iu 
the long run tho Council will not be the losers. A difficult 
and complicated question of far-reaching effect has thus 
been finally settled, and the necessity for litigation on the 
subject, it is to be hoped, will be considerably lessened in 
consequence. 


The Paderno Transmission Plant.—We notice in 
the Electrical World an interesting résumé and investigation 
of the working of the Paderno transmission scheme by 
Mr. G. Semenza, who has had so much to do with the 
engineering details of the scheme itself. The interest in 
this plant is due to the fact that it represents conditions 
which will apply in a great many power transmission 
schemes, In the first instance, no less than 4,000 kw. 
of plant are provided, the transmission line being 
25 miles long. One most important point is that 
the generators produce a higher voltage than is com- 
mercially used elsewhere. In this instance no less than 
15,000 volts were generated in the three-phase circuit’s 
armatures, and it seems that the machines are getting 
successful results. Our contemporary in America, however, 
is rather sceptical as to the advantage of generating such 
high voltage direct in the armature of the alternator. It 
holds that it is rather apt to encourage resonance effecta 1f 
the machines are constructed in the usual way, because it 
ie not easy to obtain a wave form which is nearly a sine 
current. In consequence of this there are harmonics 
developed which may cause trouble on the line or in the 
machine. The Paderno machines, however, seem to have 
good regulation on non-inductive loads, but they are 
somewhat sensitive to inductive loads. On the trans- 
mission line there has been considerable trouble with 
lightning, in spite of the use of iron poles and lightning 
arresters. In fact, on two occasions the works have been 
shut down from lightning discharges. Another interest- 
ing feature of Mr. Semenz,’s report is the very careful 
investigation of the power factor of the load. The 
very large use of synchronous motors in the Paderno 
plant is striking, and the result is highly satisfactory, so far 
as the power factor is concerned. The induction motor 
part of the load seems to give about the same results as 
are found in similar cases in American practice, and the 
same difficulty of underloaded motors seems to have been 
encountered. If induction motors are worked somewhere 
near full load little trouble with lagging current is met, 
but if many of them are habitually worked underloaded 
the case may be quite different. The synchronous motors 
employed for driving dynamos and worked with over- 
excited fields, seem to have acted as an almost complete 
corrective of the inductive load elsewhere, so that the net 
result of 0:91 for the power factor of the system is 
excellent, particularly when one considera the effect of the 
reducing transformers. Synchronous motors form a 
convenient and useful part of most transmission systems, 
but we know of few cases in which they are so advan- 
tageously used on so large a scale as at Paderno. The 
author has also devoted considerable attention to investiga- 
tions on the line, in which no less than six complete three- 
phase cireuite are provided. The impedance factor of the 
line was found to be 1:55, while the charging current 
proved to be 1:08 amperes. The author succeeded in 
separating out this last figure into leakage and capacity 
components. He found that the leakage was not quite a 
quarter of an ampere, which is exceedingly good considering 
the high voltage used and the length of the line. 


Electric Traction in Italy.—A paper recently 
read in Paris by Mr. Tremontani, and reproduced in 


L Elettricista, contains some interesting information about 
the full-gauge railway line between Milan and Gallarate, 
which is being equipped for electric traction. The line 
has a double track and is 25 miles long. Three single. 
track lines branch off from Gallarate ; one, having a length 
of 16 miles, going to Arona, a second, 19] miles long, to 
Lugano, and a third, 21 miles long, to Porto Ceresio. All 
these lines are at present worked by steam locomotion, but 
after the introduction of the electric service the steam hauled 
trains are to be entirely dispensed with. A 12-minute 
service of trains will be run in each direction over the main 
line, some of the trains being express, while an hourly service 
in each direction will be inaugurated on the branch lines. 
It is proposed to provide 20 motorcars and a like number 
of trailers, the first-mentioned to accommodate 75 and the 
trailer 99 passengers each. The motors are of the two-bogie 
type, and will be equipped with four motors each. The express 
trains are to accomplish the distance between Milanand Galla- 
rate in 30 minutes, which corresponds to a speed of 50 miles 
per hour. All calculations relating to current consumption 
have been based on an estimate of 104 watt-hours per ton- 
mile. The necessary power for working the line wlll be 
generated and transmitted in the form of multiphase 
currents, and afterwards converted into direct current for 
the motors. As a site for the power station Tornavento 
has been selected, which is situated at a distance of seven 
miles from Gallarate. Water will ultimately be the prime 
mover, of which 11,000 h.p. is available from the River 
Tessin. Having regard, however, to the considerable time 
which the necessary hydraulic work will take to eomplete, an 
auxiliary steam plant is being put down, which later on 
will be held in reserve. The steam-engines, three in 
number, are of the tandem compound condensing type, 
with a maximum output of 2,000 h. p., each being coupled 
to a 750-kw. multiphase generator. The current, generated 
at an initial pressure of 13,000 volts, is transmitted to 
Gallarate by means of two overhead circuits of 7 8mm. 
wire, there being consequently six high-pressure wires 
in all. Provision is also made for five sub stations to be 
equipped with transformers and rotary converters. In 
three of these sub-stations will be placed two converters 
of 500 kw. capacity, and in each of the remaining two a 
converter of 250 kw. capacity. The overhead feeders are 
suspended parallel to the railway at a distance of 16ft 
from the track, while the height of the lowest wire 
above the ground level is 23ft. But where tunnels 
occur these high-pressure feeders are diverted from the 
railway. Wooden poles, provided with wooden cross-arms, 
are used to carry the feeders These poles are placed at 
intervals of 130ft., and, contrary to American practice, iron 
pins are employed to support the insulators. Each pin, 
however, has a porcelain cap, and upon this is mounted the 
insulator proper. The distance separating individual wires 
is 20in.,, while the loss in the high-pressure lines is esti- 
mated at 1°8 per cent. But the mean efficiency of the 
transmission line from the switchboard in the gene- 
rating station to the collectors of the motorcars is 
estimated at 80 per cent. The converted current, at 
650 volts pressure, will be conveyed to the motorcare 
by means of a third rail. This has the form of an 
ordinary Vigooles rail, and weighs 91lb. per yard. It is 
laid in 39$ft. lengths upon special insulators, at a distance 
of 2ft. 2]in. from the nearest running rail. The joints 
are made with fishplates and electrically bonded. Two 
collector shoes are provided at each side of a motorcar— 
one pair for each direction of travel. At crossings and 
points the third rail is, of course, interrupted. Under- 
ground cables are ic ee at such 1 to maintain the 
electrical circuit. The bearing rails serve as a return 
conductcr in the usual way. 
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THE PHILOSOPHY OF DYNAMO DESIGN. 
(Specially contributed. ) 
(Continued from page 889.) 


Limits oF LOAD. 


It has been already stated that there are two factors 
which govern the output of a dynamo—viz. : firstly, the 
rise of temperature in the armature due to the flow of the 
current, and which, considering R, to be constant, will 
vary as C,?, where C, resents the total armature 
current ; and, secondiy, the difficulty of obtaining such a 
position for the brushes as the load increases as will enable 
the short-circuited coils to be in a field of the requisite 
strength for sparkless commutation. The difficulty would 
be one easily overcome were we only concerned with the 
heating of the armature, as it would be a very easy matter 
to rewind a given size of core with a larger gauge of wire 
in order to increase the current output; and as the 
heating effect varies as Ce? R., and the resistance 
varies inversely as the area of the wire, by a suitable 
selection of the gange of the wire the heating could 
be kept within any specified limit for any given 
output. But when we come to consider the question of 
sparkless commutation, we find that this easy method for 
increasing the output of a dynamo is not sufficient, and 
that more radical alterations are requisite, as the whole 

uestion of sparkless commutation is dependent upon the 

eory of the armature reactions. | 

The principles upon which the modern theory of com- 
mutation and armature reactions is based were first 
enunciated in the ‘Original Papers on Dynamo 
Machinery " by Drs. J. and E. Hopkinson in 1886, and 
were further developed at the meetings of the Institution of 
Electrical Engineers in January and February, 1890, when 
two papers were read—one by Mr. Swinburne on The 
Theory of Ármature Reactions in Dynamos and Motors," 
and the other by Mr. Esson on Some Points in Dynamo 
and Motor Design "—and at a further meeting in April, 
1891, when Mr. Esson read another paper on «Tho Design 
of Multipolar Dynamos ” ; and it is from these papere and 
the discussions which followed their reading that we have 
obtained almost the whole of our present-day knowledge of 
the armature reactions and the causes which limit the out- 
put of any armature ; and it is only as they are in accordance 
with the principles which the authors of these papers laid 
down that the various devices which have been adopted to 
overcome the armature reactions are of value. 

We have already seen that the magnetising force of the 
armature may be resolved into two componente—viz., 
that due to the cross ampere-turns and that due to the 
back ampere-turns —and that the relative values of these 
two sets of turns will depend upon the position of the 
brushes; if the short-circuited coils lie upon the vertical 
diameter (in Fig. 51) there will be no back ampere-turns, 
while if they lie upon the horizontal diameter there will 
only be back ampere-turns and no cross ampere - turns. 
Consider Fig. 31, where X X represents the horizontal 
diameter and A C are two points taken: at equal distances 
above and below it, then the magnetomotive force 
of the cross ampere-turns between these two points is 
proportional to the number of coils which lie between 
them, and if we join AO, CO, and call the angle formed 
by these lines a, and the total namber of conductors on the 
armature 7, the number of conductors lying between A and 


C for any value of a will be 5% , and the number 


of cross ampere-turns will be in a bipolar machine = 2 x T 


x 358 , since half the armature current passes through each 
conductor, and the magnetomotive force of the cross ampere- 
turns will then be 1:256 x Es The lines of 


force due to this magnetising force will flow, as shown in 
Fig. 7, ri de the iron of the core, across the air-gap, 
through the iron of the pole-piece, and across the air-gap 
again into the armature core. If the induction of the iron is 
not so great as to saturate the iron, very little magnetising 


a 
X TX 
360 
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force will be requisite to force the lines through the iron, 
and the whole of the force may be considered to be 
utilised in propelling the lines across the two air-gape, or 
along a length 2 I,, where J, is the distance between the 
iron of the armature core and that of the pole-piece. If, 
as will be the case with a well-designed dynamo, the posi- 
tions of A and C are close to the polar horns, the lines of 
force due to the cross magnetising turns will, as shown in 
Fig. 9, flow in the opposite direction to the lines of force 
due to the field at the leading horn, and in the same direc- 
tion at the trailing horn. If A t equals the field excitation 
which is expended over the air-gaps, then the magneto- 
motive force due to the field coils on each air-gap will 


be 1:256 af , and the total magnetomotive force at A 
and C respectively (Fig. 9) will be 


; At, Ca T | 

at A 1256 | 25 2 2 3060) 
Af C T a 

12561 ^ % Sey Ty . 
at C | 2 2 2 3560 


and the induction B, will vary between A and C within 
the limits of E 
a a 

" 1266 (An -ExT 360) 

gE = , 

21, 

C, a ) 
3 ( i bibl - 

7 2l ` 
In other words, as we have seen before, the induction under 
the trailing horns is as much increased as it is decreased 
under the leading horns. 


and 


Now, the magnetieing force of the back ampere-turns is 
proportional to the number of coile included in twice the 
angle of lead, and if A = lead of brushes it will be equal to 

= Ca xT x A 


Ca „ 2A 350. But with a com- 


Tx 
2 360 

pound wound machine we may consider that the series 
winding will increase the field excitation over the air-gape 
by exactly the same amount as it would be reduced by 
the back turns, so that these turns may be left out of the 
question. 

We have already seen, when dealing with the theory of 
commutation, that the short-circuited coil must beina field 
of sufficient strength to produce in the closed coil a current 
equal to that flowing in the series of coils into which it is 
about to enter, and we have also just seen that the indac- 


i 2 1 tat _Ca a) 
tion at the leading born 2 7 pr UN s 
Now, if tbe output of the machine is too higb, Ca X T 
x ^ may become equal to, or greater than, aa In the 


560 
first caso there will be no field at all, and iu the second 


case the flow of the lines of force will be in the wrong 
direction. In either event there would be such disastrous 
sparking as would prevent the dynamo being used at such 
a load ; so that the output of the dynamo is, independently 


of any heating effect limited by the fact that Ce x T 
x ^ must be something less than h. Let A’ f; equal 


560 2 
the excitation required for the field induction over one 
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air-gap, or A tj = A f; +2. Messrs. Hawkins and Wallis 
in “The Dynamo” give as the limiting value for safe 
working of the above factor that it shall not be more than 


ih for drum armatures and 2 for Gramme arma- 


tures. Accepting these figures, we get for a drum armature 


Ca „ T x$ -Bo * 2 by x 2 ly 
2 460 1°5 x 1°256 
C, „ 7_B, x 21, x 360 


Lu 
2 5768 x a 
„96 B, x 21, 


a 


— 


and for a Gramme armature 
C. „ T 72 B, X 21, 
2 2 a' 


It must be noted that in a bipolar dynamo the 
wp eps. force which we have been considering above 
is that equal to half the total armature current multiplied 
by half the total number of inductors. This is evident 
from the fact that we have only been dealing with one 
pole-piece, and similar reactions occur upon the other side 
of the armature. Mr. Esson calls the product of the 
number of inductors multiplied by the current flowing 
through each the volume of current carried by the arma- 
ture, and this will be, of course, double the amounts given 
above—viz. : 

z x 7 will equal i B RUSO for drum armatures ; and 
a 
= x will equal LABELS for Gramme armatures. 
E 
Upon examining these equations it is seen that the 
volume varies directly as the induction, and as the length of 
the air-gap, and inversely as the angle c, or since « will be 
approximately equal to $ (the angle of polar embrace), the 
volume varies inversely as $. So that in order to increase 
the output, the induction and air-gap must be increased or 
the polar embrace decreased. But if we desire to build 
an efficlent dynamo, these alterations cannot be made to 
any great extent, and the output for a given size of 
armature, although it may be increased, will be found to 
have a limit. ` 

Messrs. Hawkins and Wallis assume that the radial 
depth of iron of the core for drum armatures is 0'28 of 
the diameter, and that the induction is 14,500 in the 
armature ; and, further, that the length of the air-gap is 
0:0565 of the diameter of the armature. Then, substituting 
these values, we get for the limiting value of the volume, 

C. 


2 
where D is the diameter of the core in centimetres. 


x 72:600 D for drum armatures, 


Similarly we get Ce x T=400 D for Gramme armatures 
if we take the radial depth as 2 D and B, = 18,000 

Mr. Esson in the paper he read in April, 1891, gives 
these figures, which he obtains somewhat differently. 
Let v= volume of current, or what we have expressed by 


Oa 


x 7; $ -the angle of embrace; % = length of air-gap; 


and B, induction per square centimetre in the air-gap. 
If, then, the armature is so loaded that the cross Induction 
and forward induction exactly balance each other under 


the leading horns, we have a = 8 B, x 2 /, and upon 


876! Bo Mr. Esson 
suggests that since it would be folly to run a machine 
at such a load that the slightest increase might ruin the 
commutator, this should be considered as the absolute limit, 
and that for practical purposes we should bave a factor of 
safety of 2, and take as our safe working load 


, 288 1 B, 
$ 


simplifying thie we shall get v= 


If r=radial depth of core, w=width of pole-piece, and 
B, the induction in the armature, B. = are, and sub- 


stituting this value in the equation, we obtain 
52 976 r Baly 
w p 


Taking the induction in the armature as 18,000 C.G.S. 
per square centimetre and ¢ as 122deg., we obtain 


„85.000 
~ w e 


If we now insert the values in terms of the diameter for 
r and ] we have previously used and take w=1'5 D, we 
shall obtain for Gramme armatures 


_ 2 D x 0565 D x 85,000 
15D 

and for drum armatures 

_ 88 D x 0565 D x 85,000 

15D 


which practically agrees with the figures previously 
obtained of 400 D for Gramme armatures and 600 D for 
drum armatures; and as the values given for r, I, w, and 
$ in the above equations cannot possibly be absolute for 
all makes and types of dynamos, there must be a certain 
amount of elasticity in any formula, and, therefore, we 
may take these values, 400 D and 600 D, as our working 
rule for the absolute limit of load for all practical purposes. 

It will be readily seen that while the question has only 
been dealt with so far as applying to bipolar machines, it is 
easy to extend it to multipolar types. In obtaining the 


equation v= 576 | B, , we were concerned with one pole of 


the dynamo only, and this equation will hold good for ono 
pole if the number of poles be increased to four, six, or 
more, for as the number of poles is increased the value of 
the angle $ must decrease. 

The student will notice that the limiting output is less 
for a Gramme-wound armature than for a drum. This ie 
due to the fact that there is a greater liability to sparking 
with a Gramme than a ring. The primary cause of this is 
that the resistance of two coils of a Gramme machine is, 
with well-designed dynamos, greater thau the resistance of 
one complete coil of à drum armature owing to the greater 
length of wire necessary, while the number of face or 
active inductors is the same in the two cases, hence & 
stronger reversing field or greater lead will be required 
with the Gramme. The self-induction of a coil of a Grammo 
armature will also be greater, as both the external and 
internal lengths will carry the current, which has to be 
stopped and reversed; and as these are wound round tho 
iron of the core, unless the forward induction in this part 
of its path is pushed well up to the saturation point, the 
self-induction will be of very great magnitude, consequently 
it is usual to work with a much higher induction in the 
core of a Gramme armatnre than in that of a drum. This 
will explain why in our equations for the limiting valuc 
af the output of a dynamo we took B, = 18,000 for a 
Gramme armature and B, = 14,500 only for a drum. 

In calculating the magnetising force required, and the 
induction in the various parts of the path, the student 
must remember that there will be a certain amount of 
leakage of the lines of force, and only a proportion of 
those passing through the magnets and yoke will travel 
through the armature core, The calculations necessary to 
obtain the amount of leakage are long, and when con- 
pleted can only be approximations, as much must depend 
upon the type of the machine, upon whether the poles are let 
into the bed-plate or kept a long distance away, upon the 
shape of the poles and magnets, and the proximity of other 
masses of iron, such as the bearings, fly wheel, or coupling, 
in addition to which a small variation in the permeability 
of the iron or steel, as compared with that of the magnets of 
machines already tested, will require a greater alteration in 
the excitation than would a large error in the calculation of 
the leakage coefficient. The usual practice ie to employ a 
leakage coefficient which has been obtained, not by laborious 
calculation, but by noting in previous machines of a 


v = 415 D, 


v = 572 D, 
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similar type what was the additional excitation required in 
order to o the specified E. M. F. at the stipulated speed, 
si rth which would have been necessary were there 
no i 

With slotted or perforated armatures and multipolar 
machines the leakage will be considerably less than with 
smooth-core armatures, owing to the air-gap being con- 
siderably reduced in length, as many makers now give an 
air-gap of only little more thań sufficient length to allow 


SER — 


— 
— 


free clearance for the revolving armature. 
The nse of slotted cores has now become very general, and 
it is worth while to point out some of the advantages and 


disadvantages of this type of armature. The chief advan- 
tages are thé small air-gap necessary and lower reluctance 
in the magnetic path (wich consequent saving in field 
excitation), the positive driving of the inductors, the 
greater mechanical protection of the winding, the pre- 
vention of Foucault currents in the inductors, and the 
lessening of the field distortion between full load and no 
load. The chief disadvantages are that eddy currents are 
set up on the faces by the teeth, the increased self- 
induction of the short-circuited coils (owing to their being 
embedded in the iron), and the increased cost of manu- 
facture. The proper number and size of the slots can only 
be obtained by compromise, as, owing to the tendency of 
the teeth to create eddy currents on the polar faces, shallow 
slots and narrow teeth should be used; while in order to 
reduce the hysteresis loss in the teeth, narrow slots and 
wide teeth should be employed ; and, also, to reduce the 
magnetic reluctance of the teeth, the area at the bottom 
should be as large as possible, and consequently the teeth 
should be made as wide as possible, and the slots deep and 
narrow. The most suitable proportions can then only be 
obtained by experience and the careful noting of results 
obtained from different armatures, or, failing this, the 
information must be obtained from tables such as those 
given by Mr. Wiener in his Dynamo-Electric Machines.“ 


(To be continued. ) 
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PRACTICAL NOTES ON ELECTRIC MAINS. 
BY A MAINS ENGINEER, 
(Continued from page 841 ) 


Solid-laid systems take up much less room than conduits, 
although it is at times quite difficult enough to find space for 
these on the footway. [f there should be insufficient room, 
however, the troughing can be taken into the roadway and 
laid at a much less depth than that at which it would be 
possible to lay & conduit, as it will take no harm from the 
compression due to traffic, simply because it is a aolid system. 
If it is found necessary to take the ttoughing into the road- 
way and the cable is to be used as a distributor, care must be 
taken to lay it so deep that the top covering of the service 
cables tapped off the main does not come at a less depth than 
2ft. from the surface of the road; this would make the 
main about 2ft. 6in. deep—say 2ft. 8in to the bottom of 
the trench. 

The chief materials in use for troughings for solid systems 
are wood, iron, and earthenware. Wood troughing, if used, 
should be creosoted or boiled in Stockholm tar, but it does 
not make the most satisfactory job that one could wish for ; 
it certainly does not seem right to bury wood in the ground 
and expect it to be a lasting thing. The use of wood also 
entails a lot of cutting with a saw—in fact, it requires 
almost a joiner to manage it properly so as to make a 
good job of the angles and bends; also it is not much 
use to expect the wood to act the part of an insulator, as the 
bitumen in which the cable is laid, or, rather, with which the 
trough is filled, is very often nearly dead earth, or giving 
very low insulation resistance indeed. From experiments made 
with wood troughing to try its lasting properties when buried 
in earth, it has been found to Jast longer in wet clay, a shorter 
time in dry clay or loam in which roots of trees abound, and 
a shorter time still in sand. This is probably because air 
does not find its way through the wet clay, the other two 
conditions giving it an easy passage. If wood is used, at the 
junction of every two lengths of troughing, whether short or 
long lengths, there should be fixed underneath a saddlo or 
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junction piece so as to prevent the ends of the troughing from 
sinking out of place, and thus causing a strain on the cable 
immediately over such junction. This junction piece should 
be at least lft. long, the grain of the wood running along its 
length ; thus it will stand no chance of being broken after it 
is laid. 

Care must be taken when laying troughing that it 
rests well on the bottom of the trench along its whole 
length, the junction pieces being let into the ground 
where they are required. If this is not done, the ground 
above will continue to sink for some time after being filled 
in, at the same time straining tbe cable. Owing to the 
spring of wood, this is more important with wood troughing 
than with iron or earthenware. The wood used for troughing 
should be at least llin. thick, and after the cable has been 
laid ground should be filled in about 6in. deep ; then 
another plank of prepared wood should be laid immediately 
over the troughing asa wafning to people opening the ground 
afterwards. It is always well to use this warning plank: if 
iron or earthenware troughs are used. 

Troughs made of cast iron should be coated with a pre- 
servative coating, such as Dr. Angus Smith's compound. The 
iron should be at least Fin. thick, and each length of trough- 
ing should be socketed at one end so that the following 
length will fit into this socket, the two being then bolted 
together with a countersunk headed bolt, the head of which 
will come a little below the level of the bottom of the 
troughing inside, & nut being placed underneath. Iron 
trougbing in ground that is much crowded with pipes gives a 
lot of trouble ip cutting, and joints are never well made. It 
would be well if makers of iron troughing would keep in 
stock bends and angle-pieces for several different angles and 
radii. The bends and angle-pieces should be made in both 
planes —i e., vertical and horizontal; they should also be made 
left handed and right handed. The engineer would then 
be able to order & percentage of these bends over the 
total length of the troughing required. When using iron 
troughing, the cable gang should be provided with a small 
bench drilling machine, plenty of Whree-faced files and cold 
chisels, lat and diamond pointed. 

Earthenware troughing would last longer than either iron 
or wood, and certainly would offer. the best resistance 
(electrical) between the cable and earth. Each two lengths 
of süch troughing ought to fit together by self-locking 
socketed joints. 

As to the class of cable to be used on solid-laid systems, 
almost any insulation can be used, and the cable may be 
lead -covered whether continuous or alternating supply. 
Rubber insulation, because it has given so much trouble in 
many places, might well be left out of the question, the 
preference being given to fibre, paper, or vulcanised bitumen ; 
the first two probably would give the best results. If the 
cables are not lead-covered, they should be strongly protected 
with braid or tape to prevent damage when being drawn in. 

When the trench is ready and the troughing has been 
carefully bedded and swept out, the cable should be drawn 
along in the troughing before the cable bridges have been 
placed in position, a man being stationed at every bemd or 
angle in the run to prevent the cable being unduly rubbed. 
Two men can then easily place the bridges, one lifting up the 
cable and the other placing them at equal] distances, varying 
according to the size of the cable. The bridges should never 
be more than 2ft 6in apart, even for the largest cables. A 
most important point when laying cables on the solid system 
is to see that the bitumen gets all round the cable as nearly 
as possible. The bridges should be designed to assist this as 
much as possible. If the radius of the hollow in the bridge 
is made much greater than the radius of the cable, the best 
form will be obtained, as the cable will then only touch the 
bridge on a very small surface. The minimum thickness of 
bitumen should be $in., the troughing being designed to this 
end. The bitumen leaves the boilers at a temperature of about 
450deg. F. It is then to be stirred and cooled by pouring 
into smaller pouring buckets until it has reached a tempera- 
tureof about 350deg ,at which heat it is poured into the trough. 
It is almost absolutely necessary that fine weather should 
prevail while cables are being laid on this system, and if rain 
should come on the cables must be wiped and allowed to dry 
before bitumen is poured on, as if they are wet the bitumen 
will not adhere, and a small channel is thus left between the 
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cable and the bitumen. A great benefit to be derived froma 
solid-laid system is owing to the fact that when a fault 
occurs, however bad, it is nearly always possible to burn it 
out without shutting down, as the bitumen in the trough is 
melted and runs into the fault, so offering some resistance on 
which to run; this takes place more easily when single- 
conductor cables are used: 

Armoured cables take up less space than any other system, 
and room can nearly always be found for them on the foot- 
way. It is probably the cheapest system to use, as a 
great length of cable can be got in in a little time. It 
is also such a flexible system that pipes and drains offer very 
little, if any, obstruction, and cellar-roofs can always be nego- 
tiated by cutting away a narrow channel through the arch, 
a cast-iron pipe being then laid in the channel and the cable 
drawn through the pipe, the whole being then concreted solid. 
All armoured cables should certainly be concentric cables and 
lead-covered. The armouring and the lead covering would, 
however, be liable to be attacked by electrolysis if used for 
continuous current; this system is therefore better for 
alternating-current supplies. Fibre or paper-insulated cables 
give excellent results on this system. 

When the cables are laid on the footway and after they 
have been drawn in, the soil should be sifted over them until 
they are covered by about 2in.; they may then be protected 
by new bricks laid on the flat, the length of the brick being 
placed across the trench. Bricks used thua form a much 
more flexible covering than planks, though planks should be 
used wherever possible. The bricks being new will never 
quite lose their new look, and will thus warn any people 
opening the ground. If the cables are laid in the roadway 
they should be laid at least 2ft. 6in. deep, earth being 
again aifted over them and covered by stout planks if 
possible, if not, then by new bricks as before, but placed on 
their edges in this case. 

Armoured cables ought never to be laid direct in clay, as 
the clay, or the salts in it, often eats away the armour. In 
case clay is found, it is well to throw sand along the bottom 
of the trench to a depth of about 2in. before the cables are 
drawn in, then to cover the cables with more sand; this 
sand is never lost. Another way to stop the action of clay 
is to lay the cables on a sort of solid system, the troughing 
being made in this case of unprepared wood—i.¢., just rough 
sawn and of sufficient size inside to allow about lin. of 
bitumen to adhere round the cable. If the wood soon rots 
it does not matter, as the bitumen is still left to protect the 
cable or cables. Bricks should be used as a protection. If 
this system is adopted and more than one cable is laid in one 
trench, then room must be left between the troughings to 
allow joint-boxes to be fixed. Rough wood bridges should 
be used in this troughing also. This semi-solid system 
has been used at Cheltenham with excellent resulta. 
À gang of about 25 men can easily lay and cover up a trench 
200 yards long into which four cables have been drawn in 
one day if the trench is on the footway, and a proportionally 
smaller length, according to the hardness, if on the roadway. 


(To be continued.) 


THE BARMEN-VOHWINKEL SUSPENDED RAILWAY. 
(Concluded from page 844.) 


In the suburbs, where the track is suspended over the 
roadway, the vertical supports are placed in line with the 
rows of trees to either side, so as to obtain minimum 
unsightliness, As r s the elevation of the super 
structure above the road level, an important limiting factor 
consista in that no constructional work in the shape of cross 
ties is placed below the level of the car floor. Compared with 
elevated railroads of the ordinary type, the height of the 
station platforms above the road level may be lessened by 
the amount corresponding to the depth of the permanent 
way plus the height of the car wheels. In fact, the height 
of the platform need not exceed 15ft, which corresponds 
to the height of the lower edge of the carriage above the 
road pavement. The girders which support the qun 
way have the form shown in Figs. 8 and 9. All 
the vertical forces which come into play are taken up 
by the centre girder, a b, which is supported on bear- 


ings spaced at intervals of 10ft., while the lateral and 
torsional strains gre provided for by the horizontal 
girders, c d and e f. As shown, the booms of the lower 
horizontal girder, e f, are formed by rail bearers, e and f. 
The ties, a e and a f, serve to transfer the vertical forces 
acting at e and f to the girder, a b. This method of con- 
struction was invented by Rieppel. The weight of the 
ironwork is relatively small For the Wupper section, 
where the railway has a span of about 98ft., the weight of 
the ironwork amounts to only 1 ton 2cwt. per yard run, 


e 
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Hd. 8.— Detaills of Permanent Way. 


and for the land section one ton. These weights are con- 
siderably less than those holding for elevated railways 
of the ordinary type. The arrangement of the super- 
structure also facilitates the inspection and maintenance 
of the same. There is a space of 13ft. between the 
rails, but half only of this space is covered in, whereby 
sufficient provision is made for the inspection of the rail 
tracks nir conductors, while at the same time undue darken- 
ing of the roadway is avoided. Each car is suspended from 
the track in the manner shown in Fig. 10. The frame, r, 
of the suspension arrangement is bent round the rail 


Pe 


Fre, 9.— Detaiis uf Permanent Way. 


carrier, t, in such a way as to leave very little play between 
the bevelled undersurface of the latter. By virtue of this 
arrangement, not only is the lifting of the driving wheels 
from the track rendered impossible, but also a detachment 
of the car from the track consequent upon an axle or other 
part breaking also rendered inconceivable. It is, however, 
apparent that the round railhead of the track constitutes a 
centre about which the car can oscillate. In this con- 
nection it was at firat a matter of some doubt as to whether 
a strong wind acting against the side of the car, or the 


FIG 10.—Suspension of Car, 


centrifugal force acting round curves, would not give rise to 
undue oscillation. To determine this point, exhaustive 
experiments were made with a car 26ft. in length, but 
weighing only 2 tons Scwt. The track, it should be men- 
tioned, allows the car a maximum swing of 15deg. from the 
vertical. Theoretically this swing would be produced by 
a continued side pressure of 161lb. per square foot of 
surface exposed. The assumption of such a pressure, 
which wonld suffice to overturn a tramcar having a 
length of 392 ft. and a gauge of 3ft. 3in., amply suffices to 
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meet the conditions prevailing in Elberfeld. Some experi- 
mente conducted during a violent storm showed that wind 
pressure is not uniformly maintained. Even when some 
very sharp gusta occurred, they were not maintained for 
a sufficient length of time to give the car appreciable side 
acceleration. The car commenced to swing somewhat in a 
position slightly out of the vertical, but this inclination 
was found to be considerably less than that corresponding 
to the assumed maximum continued wind pressure. As 

railways which are exposed to the full force of 
the wind only at street crossings, this action of the wind 
is practically negligible. It was further proved by the 
experiments that movement of the living load did not 
result in the slightest displacement of the car; in fact, 
ite weight relative to the weight of the car is too 

As regards the centrifugal force, it need only be 


Fia. 11.— Return Arc. 


remarked that, generally speaking, the swing of the car 
might amount to as much as from 30deg. to 40deg. without 
causing inconvenience to the passengers, so nothing need 
be feared on this score so far as the Elberfeld line is con- 
cerned, since here the swing is limited to about 15deg., as 
already observed. During the course of the experiments 
in question curves were negotiated at a speed sufficient to 
give the car a swing of 25deg. from the vertical, without 
causing the slightest inconvenience to passengers. It was 
deduced from the experiments that a car on the suspended 
railway, which in respect to the inclination of the trains 
from the vertical is more independent than the ordinary 
type of railway, may negotiate with safety a given curve 
at three times the speed holding for an ordinary railway. 


NASCITA] — 
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For the same speed the surface type railway must be pro- 
vided with curves of nine times the radius sufficing for the 
suspended track. A speed of 94 miles per hour would 
necessitate curves of a radius of not less than 270 yards 
for the suspended railway, while in order to allow the same 
speed to be maintained on an ordinary railway, no curve of 
less than 2,440 yards radius could be permitted. Petersen, 
a well-known German expert, regards the suspended type 
of railway as the express transit system of the future. 
Although curves of smaller radii may be employed for 
the suspended railway than for a railway of the ordinary 
type, on the other hand special care has to be devoted to 
the shape of the curve in the former case. At the moment 
in which the car leaves the straight track and enters a 
curve of a given radius the equilibrium is changed, in con- 


x Li a — — . — — — — — 


sequence of which a pendulum motion is set up round the 
double angle of the point of equilibrium. ve 
experiments with curves of 10 yards radius and upwards 
led to the conclusion that at least that length of the curve 
must constitute the transition section as will suffice to 
allow the car or train to execute a double swing, so that 
the swing im to the car when it has reached the new 
point of equilibrium may be balanced. If the transition 
curves are made longer, the pendulum motion is thereby 
rendered inappreciable. The transition curves must be 
considerably longer for the suspended railway than for a 
railway of the ordinary type. 

To enable cars to be reversed and transferred to the 
return track before they have reached either extremity of 
the line, return arcs (Fig. 11) have been provided at inter- 
mediate points, the arc being a curve of 26ft. radius. The 
loop lines, aa, slope from the main tracks sufficiently to 
allow the electric motors which serve to propel the cars to 
clear the track above without obstructing the service. 
When a car is to pass from a siding on to the main track, 
or vice versa, a sort of climbing switch is employed to raise 
the wheel flanges clear of the rails. Similar arrangements 
are provided at the extremities of the line. 

At the Vohwinkel terminus a large car depot has been 
erected. This depót contains eight rails (Fig. 18) of which the 
six outermost ones are connected in pairs by means of loops. 
Outside the shed the rails are connected by means of the 
switches, a ò and cd, to a semi-circular track, a c, which 
enables tbe cars from any rail upon one side of the shed to 
be conveniently transferred to any rall on the other side. 
By means of this arrangement and the switches, e, f, g, A, 
the cars are enabled to enter at night into the shed thro 
f and e, and leave in the . 9 and À. e 
cars may be lowered to or raised from the ground level by 
means of a lift. A cross-section of the shed is shown in 
Fig. 13, in respect of which it should be mentioned that 


the cars accommodated in the lower storey are street cars 
belonging to the old electric tramway line. The depót also 
embraces repair shops for both services. There is little to 
be said about the stations en route, These are of very 
simple constraction, and have platforms of from 10ft. to 
12[t. in width. They are 39ft. to 43ft. broad, and covered 
in for a length of 82ft., which corresponds to the length of 
two cars. 

Coming now to the electrical equipment of the cars, it 
must be mentioned that each car is suspended from two 
bogies (see Figs. 14 and 15), spaced 26ft. apart. Midwa 
between the wheels of each bogie is fixed a 56-h.p. electric 
motor. This motor is d to work with an a 
terminal pressure of 550 volta, and both axles of the bogie 
are driven by it. The output of the motors may 
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modified by running them in parallel or series, or by the 
switching in of resistances in the usual way. The necessary 
driving current is taken up by the contact shoe, g (Fig 10), 
from the trolley conductor, ¢, which latter consists of an 
iron rail of light section, and is supported by obliquely- 
placed insulators, The contact shoe is held by an inclined 
lever: and pressed against the conductor by means of a 
spiral spring. When several motorcars are coupled together 
to form a train, the motors belonging to the respective cars 
are controlled from the driving cab of the front car, which 
alone in this case collects current from the conductor 
rail, It may be mentioned here that the conductor 
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rail has a round head, which is embraced by the 
collector shoe at all positions of the car. The trailer cars 
are each equipped with a simple controller, motor, and 
collector shoe, which latter may be let down if necessary, 
and the car thus rendered self-propelling for shunting 
purposes, etc. The couplings are at the top of the cars. 
Great care has been bestowed upon the braking arrange: 
ments, several alternative means of braking being provided. 
A Westinghouse air brake actuated from the driving cab 
acts from above upon the driving wheels. The same brake 
mechanism may be actuated by hand both from the 
driving cab and by the guard. Further, the usual 
means of electrically braking the car by reversing the 
current to the motors or by cutting the line current off, 
and allowing the motors to act as generators, are provided. 
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Fia. 18.—Cross-Section of Car Shed, Vohwinkel. 
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The automatic signalling arrangements adopted allow of 
a two-minute service of cars. At each station are placed 
signals to indicate whether the line and next station in 
either direction are clear. The signal indicating the line 
clear” is automatically raised to the stop position by 
the rearmost axle of the passing train, while the next 
signal to the rear is simultaneously placed at clear by 
means of an interlocking arrangement. Should a signal 
for any reason fail to act when the train is passing it, the 
next signal to the rear must necessarily remain in the “stop ” 
position, whereby the service is rendered secure. So soon as 
the driver sees the signal in the “clear " position, he is sure 
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there is no obstruction between his train and the next 
station. During the journeys between stations he has no 
signals to bother with, and has only to see that he stops at 
the next.station. A maximum speed of 25 miles per hour 
is observed for the present. In spite of the frequent 
stoppages, it has been found that an average speed of 
182 miles pa hour can be maintained. Later on, however, 
it 18 intended to increase the maximum speed to 31} miles, 
which will enable an average speed of 224 miles per hour. 
With a service of four-car trains the line will be capable of 
dealing with 6,000 passengers per hour. It mayſbe mentioned, 
in conclusion, that the current required to work this sue- 
pended railway is proved to be very little more per unit of 
accommodation provided than for ordinary tramways. The 
manner in which the work has been carried out reflects 
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Hos. 14 AND 15.—Suspension of Cars. 


As ds the construction of the car bodies, it may be 
mentioned that by means of the loop connections already 
described, the same position of the car relative to the 
direction of travel is always preserved ; that is to say, the 
driving cab is always in front, so that entrance and exit 
doors are required only on the rigbt side of the car looking 
in the direction of travel. These are situated near the ends 
of the car; they open inwards, and while the car is in 
motion are kept bolted. Each car is capable of seating 
30 engers, while it provides standing room for a 
further 20. The cars are run singly at present, but the 
station arrangements are designed to allow trains consisting 
of four cars to be run. 


great credit upon the principal contractors, Messrs. Schuckert 
and Co. 


THE DEVELOPMENT OF THE DENSITY FACTOR * 


BY C TURNBULL, BOROUGH ELECTRICAL ENGINEER, 
TYNEMOUTH. 


The density factor of an electricity works may be defined 
as the number of 8-c.p. lamps connected per £1 worth 
of mains laid, or perhaps better as the number of units 
sold per annum per £1 worth of mains laid. Mains in 


* Paper read before the Newcastle Section of the Institution of 
Electrical Engineers. 
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‘this case should include transformers and the like. Owing 
to the great cost of every yard of cable laid, it is of the 
utmost importance to have a good density factor. Indeed, 
it may be said, take care of the density factor—i e, got the 
main loaded up with every kind of consumer within reach— 
and the load factor will take care of itself. The density 
factors of the following towns, taken quite at random from 
“ Garcke's Manual,” will serve to show the great differences 


that exist: 

ted Number of unite sold 
per annum per £l 

worth ee 


8-0.p. lamps connec 
per £1 worth of mains. 


Om eee e & RR —  c9000900909000092€098 [ 2d 7 
Brighton . I AA 25°4 
i ATTE po Meer" - 176 
Edinburgh............... 111••ͤĩöÜ1 . 206 
FF J TUR cosas 6:5 
Manchester V 18:8 


The cost of transformers has not been taken into con- 
sideration in the above, as it is not shown separately in the 
manual Seeing that mains represent some 40 to 50 per 
cent. of the capital expenditure, I think the figures are 
worthy of consideration. 

Rented Wiring.—To meet those who do not wish to be 
at the expense of wiring their premises, it has been pro- 
posed to take the mains throughout the building instead of 
Stopping &t the meter only, and to charge more for the 
current consumed to cover the extra cost. This method is 
not entirely satisfactory, especially seeing that the modern 
tendency is to make consumers pay a fixed sum per annum 
to cover standing charges, with a comparatively small charge 
for current used. I would suggest that the following points 
are desirable in a system of rented wiring: For a plain 
fitting, including lamp and switch complete, a fixed quarterly 
rental should be charged. Additional fittings on the same 
switch should be charged at a second and lower rate. 
Additional lamps on a fitting not having independent 
awitches shoald be charged at a third and still lower rate. 
The hirer should have the option of hire-purchasing the 
lastallation at rates based on the rentals, or he should 
be allowed to purchase outright at any time for a reason- 
able sum. When the station does the wiring, the rentals, 
etc., may be settled by an examination of the average costs 
of instaliation, but, personally, I prefer to have the wiring 
done by a wiring firm, as it needs more supervision than 
most of resident engineers are prepared to give. Besides, 
with smailer stations at any rate, there will not be a 
sufficient flow of work to keep an efficient staff busy, unless 
outside firms were discouraged, which would be foolish. 
When the wiring is done by contract, the terms must be 
settled by bargain. In Tynemouth we have arranged with 
a private firm to do the wiring, we to collect their rentals. 
A plain fitting costa 5d. per quarter, or a fitting without a 
separate switch 4d. per quarter ; while an additional lam 
on a fitting is 3d. per quarter. Double these rates will 
pay off the cost in 44 years, or 14 times the rates will pay 
it off in 6] years, or the hirer may buy at any time at a 
moderate price. Of course these terms are not suitable 
for large houses, and in many towns special arrangements 
would have to be made to meet special cases, but it is 
to be observed that rented wiring is intended mainly for 
small consumers. 

The Two-Meter System.—It has always been a trouble 
with the maximum demand system that consumers are 
in fear that their accounts will go up with a jerk 
if they happen to put on two or three extra lights 
some night. This has been met in various ways, such 
as by allowing the demand indicator to be short- 
circuited on A aar occasions, or by having two-way switches 
arranged so that if one lot of lights is switched on, another 
lot be switched off. In many cases people will only 
wire a few rooms in their houses to make sure that they 
will not at any time be let in for a big bill. It has been 
proposed to meet the difficulty by having two meters—one 
to register daring the hours of heavy load, and the other 
during the hours of light load—the units registered on the 
latter being charged at a lower rate. On examination this 
will be found unsatisfactory, for a shop which, say, averages 
two hours a day throughout the year will be charged at 
the high rate although undoubtedly a good customer, 
while an office which occasionally overlaps the station 
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maximum demand and takes current only daring the 
winter months will get off at far too lig 
I would suggest to you that houses which have a good 
steady load throughout the year will not appreciably 
increase the station maximum demand by having bedroom 
and other short-hour lights connected up in addition to their 


ht & rate. 


ulre any heavier mains. 
It is therefore worth while to do something to rid their 
occuplers of the fear of a largely increased maximum 
demand if these occasional lamps are connected up. This 


ean be done by allowing consumers to have two meters, 


one for the long-hour lights and the other for the 
remainder. The units registered by each meter are c d 
te consumer, so that practically the full 
rebate is obtained on the long-hour lights and none on the 
occasionally used ones. A small extra rent is charged for 
the ii d meter, which may generally be of the cheap 
into use. It is also often possible to 
omit the demand indicator, as, of course, the demand on 
each meter is the full number of lamps connected thereto 


This concession has the effect of relleving people from 
anxlety, so that they 
doubt not they will use their light freely too. 


wire their houses freely, and I 


ELECTRICAL ENG!'NEEBS VOLUNTEERS’ 
WELCOME-HOME FESTIVITIES. 


THE 


The South African detachment of the Electrical Engi- 


gineers (R. E.) Volunteers was entertained to a welcome- 


home dinner by the other members of the corps at the 
Trocadero Restaurant, Piccadilly-circus, W., on Satarday 
night last, Major Erskine presiding The company 
numbered about 250 persons, and among those present 
were Lieut.-Colonel Crompton (the commander of the 
contingent in South Africa), Captain Lloyd, R. E., Prof. 
Perry (president of the Institution of Electrical Engineers), 
Mr. H. Hirst, and Captains Pott, Leaf, Hopkinson, and 


ne. 

The loyal toasts having been given, 

Major ERSKINE proposed the toast of The South 
African Detachment.” In the course of his remarks, the 
Chairman read a letter from Lord Kelvin expressing his 
regret at being unavoidably prevented from presiding at 
their first welcome-bome dinner, and congratulating the 
men on their safe return from the war. lordship also 
sent his best wishes for their health and prosperity. The 
Chairman, after extending a hearty welcome to the South 
African detachment, said they would all deeply regret the 
loss of four of their number from sickness, and also the 
severe wounds sustained by Lieutenant Stubbs. In refer- 
ence to sickness, be must congratulate them all on the 
kindness that both the officere and men showed to their 
comrades. One man had told him that he believed he 
owed his recovery to Captain Leaf. The relatives of Sapper 
Weakley, who died ia hospital, had asked that Sa 
Cooke should be thanked for his kindness to Sapper Weakley 
during his illness. He (the chairman) knew they would 
join in that sentiment. He hoped that the Royal Engineers 
who were attached to the active service contingent would 
carry back with them, when they returned to the regular 
service, splendid reminiscences of the time they had had 
with the volunteers at the front, and he thought he ht 
say that the detachment must have gained considerably by 
having had some of the regulars with them to assist them 
with their experience in the army. 

The toast was enthusiastically received. 

Lieut.-Colonel CROMPTON, who was greeted with loud 
cheers, said he rose to make a speech which to him would 
be one of the proudest speeches of his life They, no 
doubt, expected him not only to return thanks for the 
kindliness with which they were received there 57 their 
own regiment, but also to tell them the story of their 
life at the front. The circumstances of the war in South 
Africa were so special, so extraordinary, and the defiance 
flung down by Mr. Kruger so roused the blood of every 
Englishman, that it was impossible that they, the scientific 
arm of the British people, should sit still and do nothing 
That was why he accepted the honour of being their 
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commandant in South Africa. Those who 
comradeship, never to be re 
ment started they obtained the services of the very 
best officer of the regular army that they had met 
with in the course of their régular training—Captain 
Lloyd. The presence of this one regular officer proved to 
be of the very greatest advantage to all of them. The 
work carried out by the contingent included railway con- 
struction—a work which, when the history of this war 
came to be written, would be set down as the most credit- 
able of the whole campaign. No one would be able to say 
that the work of reconstructing the railways that was 
done by Colonel Girouard and his merry men — and 
the merriest were the Electrical Engineers—did not 
eatablish a record in the engineering work of the present 
century. It was réally mechanical engineering carried 
out in the face of extreme difficulties, and that they 
were able to do this was due to excellent organisation 
alone. When passing through the Orange Free State— 
now the Orange River Colony—the defence of the com- 
munications was expedited by this detachment, and this 
reduced the cost of the war no less than by £10,000,000. 
Their organisation, their plant, and their equipment were 
80 that they were able to do work which no other 
engineers could do. They became railway men and had to 
do all sorts of hard work, even to carrying sleepers. "This 
continued for about two months, and during that time, 
although the work was hard, the living bad, and in spite 
of having to sleep under an open sky with the thermo- 
meter 20deg. below freezing point, they managed to 
struggle up to the Vaal River, and to take their 
and a very large part it was—in the reconstruction scheme. 
But they were learning to be real soldiers. A man was 
not a soldier in the full sense of the word until he had 
tasted the sweets of comradeship. He was sure there was 
not a man in the detachment who did not feel the better 
for having seen active service in South Africa. There 
came a time when the authorities suddenly found out that 
they could not do without the Electrical Engineers in 
Pretoria, for it was no secret that they lightened the dark- 
ness that existed there, and set the electrical gear to work 
again. Two months were occupied in real slogging work 
of that kind, but there were many interesting novelties 
introduced, and altogether the work was of a very 
novel nature. He alluded to the different methods of 
defending the forts by means of light wire entanglements, 
and these would, no doubt, be copied by the Con- 
tinental nations before long. Then they went in 
for a special light type of telephone which enabled 
them to keep England informed of what took place in 
the district round which De Wet was operating. Again, 
there was the work of repairing the telegraph communica- 
tions, and the danger and risks attending it were very great. 
These were the services rendered by Captain Baine and 
Lieutenant O'Sbaughnessy, but they never heard a word of 
them from the newspaper correspondents. Owing to the 
fact that they were the universal handy men, they had to 
become gunners as well as engineers—tbat was, extricating 
the big 6in. guns out of difficult situations. Their 
suecess was stich that from that time forward a 
new duty was found for them. The last words of 
Lord Roberts to him were that be considered that 
the Electrical Engineers had done their duty to an 
extent utterly unexpected, and that he was extremely 
cognizant of their value to the army.” They bad losses 
from fever never to be sufficiently deplored, but they 
might congratulate themselves on the fact that so few died, 
and feel pride in the deeds of those who had passed away. 
They had left others behind them in South Africa—not to 
be deplored boss who had secured professional appoint- 
ments in tho country. In conclusion, Lieut.-Colonel 
Crompton said that if there should happen to b» another 
war, he might say on their behalf that their services would 
be available, and they had a right to congratulate them- 
selves on the fact that so much of our success in South 
Africa was due to them. 

Captain LLOYD, whose name was also coupled with the 
toast, said there was one point upon which they might all 


pride themselves—namely, that, as Colonel Crompton had 


went to 
the war tasted for the first time the sweets of soldier 


tted. Before the detach- 


without 
which he had been credited had taken weeks and 

of thought; even the printers knew 24 hours before he 
did that he would have to say something that night. He 
had suffered a great deal from this 
years before he went to South Africa their colonel had 
accompanied him on a bicycle ride round Battersea Park 
every mornin 
go round the lonely track by himself. He should just like 


to say that this was the last time they would see Captain 
Lloyd in his present 


good-bye that night. 
president of the Institution of Electrical Engineers that 
year, and he must tell them there was not one member 
who did not congratulate the corps of Electrical Engineers 
on what had been done by those of the active service com- 
tingent in South Africa. Those of them who had pis pt at 
home bad obtained a good deal of credit for it, and they 
were proud of many things they had heard about those 
who had gone to the war. They had shown 
devotion in going out and leaving home comforts, and it 
was due to the enormous amount of commonsense displayed 


just seid, ee had saved the country £10,000,000, and 
therefore each man was entitled to £160,000. But they 
had not got it yet, though probably the War Office would 
even y, after the proper lapse of time, discharge its 
obligation to them. He took it to be a very great honour, 
and one which he would never forget nor under-estimate 
during his life, to be asked to assist the Electrical 
Engineers in their work. They had rendered excellent 
service in keeping the communications open in the 
troublous times when Lord Roberts was making his 
famous march to Pretoria. He went forward confidentl 


knowing what he was doing, with the Electrical Engi- 
neers in his rear. 
Bloemfontein had to do very uninteresting work, in lighting 
me sidings and performing similar job, and therefore they 
had done the army would for ever thank them. Speaking 
as a regular officer, the men appeared to him to have been 
under training for years, and he heartily congratulated 
them upon the efficiency they had displayed. 


The detachment then left bebind at 


rightly been called handy men," and for what they 


Prof. PERRY, in pro the toast of The Electrical 


eors (R.E.) Volunteers,” said he could nòb speak 
preparation, for those lovely impromptus with 


war, because for three 
and after he had gone he was compelled to 


ition, for he would bid them 
e (Prof. Perry) happened to be 


great 


that they were able to do what was required of them. 


They were in reality, as had already been said, the handy 
men in South Africa, and this was a fact that they were 
most proud of, because they owed their 
circumstance of their having been train 


the 
as electrical 
engineers. He knew how exceedingly sorry Lord Kelvin 


ower to 


was for having been prevented from presiding on that 
most interesting occasion. 


man, and his only regret was that 


His lordship was an oldish 
e himself was 
unable to go out to South Africa with the eleo 
trical contingent. He (the professor) Also felt a large 
amount of regret that he could not go with them, but 
their colonel thought that the only thing he was capable of 
being in the corps was chaplain. He regarded the business 
of electrical engineers as a very big thing, and there were 
ample signs that greater things would come of it in the 
future. It meant that England was going to be able to 
command the services of professional men like themselves 
in time of war. In conclusion, the learned professor con- 
gratulated them all, and asked them to drink with all 
cordiality the toast he had had the honour of proposing. 
Lieutenant-Colonel CRoMPTON, in replying, said if it 
had not been that the electrical corps had been proposed 
and organised by the late Dr. Hopkinson up to its present 
unexampled strength of 400 in three years, there would 
have been no active service contingent in South Africa, 
and they should all fəal extreme pleasure for the remainder 
of their lives at having served their country at a time of 
need. He thought that when this war was over the 
position England would occupy in the world would be 
quite different from that she had held before it 
broke out, and her future prosperity would to a large 
extent depend upon the advances made by the science 
of electricity. England had always been a great naval 
power in the estimation of the world, and who would say 
that she was not now a great military power as well! The 
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experience ed by the members of the corps abroad 
would help gm — to work out the highest of electrical 
problems involved in actual warfare. 
“The Visitors” was proposed by Captain HorEIN SON 
and responded to by Mr. Hirst. 
An excellent programme of music was provided, a 
number: of artistes kindly volunteering their services. 
Master Hall sang in fine style The Lost Chord,” while 
Mr. Will H. Collings supplied the comic element, which 
was much enjoyed. Miss Esmé Gordon contributed some 
coon songs, which were warmly applauded. Miss Lily Power 
and Miss Minnie Pyne sang respectively in character There 
is no Dream and "I'd never Wed a Man like him.’ The 
stirring patriotic song, When the Boys come Home 
once more," was rendered by Mr. Scott Russell with 
striking effect, and Colour-Ser t-Major Paynton, E. E., 
gave Sons of the Motherland” with happy and telling 
. These ladies and gentlemen helped to make 
up a most interesting and enjoyable programme. 


On Monday last the detachment was. entertained to 
another welcome-home dinner at the Prince's Restaurant, 
under the presidency of Prof. John Pe The hosts 
were a number of gentlemen, most of whom had previously 
combined to give the detachment a send-off dinner at the 
same place. An oxcellent dinner was served by the pro- 
prietors of Prince’s, and a most enjoyable evening was 
spent both by hosts and guests. Mr. Henry Edmunds, as 
in the previous dinner, together with Mr. MacMillan, were 
responsible for the organisation of the evening. 


The Reception. 


The last of the series of welcome-home functions in 
honour of the South African detachment of the Electrical 
Engineer (R.E.) Volunteers was held in the Covent Garden 
Mag House on Tuesday last, owing to the kindness of 

r. Frank Rendle and Mr. Neil Forsyth. These gentle- 
men, besides lending the Institution the Opera House, 
were present themselves, and did all they could to meet 
the convenience of the large audience. The parquet floor, 

E for fancy dress balls, was in position. 

space for the men of the corps to be drawn up. A 


arran is gave 
a 
guard of honour, consisting of those members of the corps 


who did not to South Africa, kept the large central 
e free until after the formal welcome had been com- 
pleted. The band of the Royal Engineers played selec- 


tions of music from eight till nine, during which time the 
members of the Institution and their lady friends were 
finding their places. The Council of the Institution, and a 
number of distinguished military gentlemen, took their 
stands in the balcony, the platform being occupied by 
Prof. Perry and Major-General Salmond, R.E. Lieutenant- 
Colonel Crompton then marched his men in, and they were 
drawn up in line opposite the guard of honour. 

Prof. J. PERRY, in an address of welcome, referred to 
the inauguration of the corps by Dr. John Hopkinson, who 
advocated that the professional men of England should 
train themselves in times of peace so as to serve their 
country in time of war. The present struggle in South 
Africa had proved the success of the experiment, and the 
Institution were proud of the detachment which they 
now welcomed home. The members of this detachment 
had not only relinquished, in common with other 
volunteers, their home comforts, and undertaken the 
dangers of war, and the still more fatal dangers from 
disease, but they had also given up positions and 
chances of promotion in their profession, a sacrifice which 
the Institution was particularly well able to appreciate. 
Speaking of those who had died, Prof. Perry sad. We 
‘lo not mourn as those without hope. Hope that a life laid 
on by a man for men is not a life thrown away. Hope 
for a country that can still breed sons who for her sake are 
not afraid to die." The generals under whom the detach- 
ment had served spoke highly of the good work it had 
rendered, and particularly of the aid the electric light had 
heen in the work of repairing broken bridges, which was 
„ble to go on night and day, owing to the exertions of the 
Electrical Engineers corps. Referring to the general work 


of the corps, the President said they did any kind of engl 
neering work that had to be done, and showed themselves 
the handiest of “handy men.” Officers and sappers alike 
took their full share of actual physical toil, but to the 
civilian members of the Institution the distinction between 
officers and sappers was merged in the fact that all alike 
were worthy representatives of the electrical engineering 
profession. As electrical engineers those present stood 
higher in their own opinion—and, as he believed, in that 
of the world—in that the profession had developed in the 
South African detachment that common-sense, that resource- 
fulness in time of trouble, that reserved power and moral 
courage, which had distinguished them particularly in an 
army of distinguished men. 

Major-General SALMOND gave a brief résumé of the history 
of the corps from the time the late Dr. John Hopkinson 
came to him in 1896. Lord 5 oe guar cd once 
recognised the importance of the suggestion, w was 
immediately idonei, in spite of the fact that the estimates 
for the year were completed. When it was to 
take a detachment of the corps to the front the Government 
had done all they could in providing an equipment, and 
they had also given Lieut.-Colonel Crompton a free hand 
to provide additional equipment, such as bicycles, etc., out 
of private funds. He was po pleased with the 
request from the corpa that Captain F. L. Lloyd should be 
sent out in command. He was able to bear testimony to 
the useful work which the contingent:had done in South 
Africa, and congratulated the regalar army on having 
trained men of their class available in any emergency. 

Lieut.-Colonel R. E. CROMPTON, replying for the corps, 
said how proud he was of the work which the South 
African detachment had done. He had tried since the 
lamented death of Dr. John Hopkinson to follow in his 
footsteps, and had considered it his duty, therefore, to 
offer the services of the corps when the present war com- 
menced. Their work under Colonel Girouard in repairing 
the railways had been arduous, but they were pleased to 
be associated with such an important work. When they 
got to Pretoria, they found much work to do with which 
they were thoroughly conversant. Thus they had provided 
the electric light for various hospitals, and n for 
those on the heights round Pretoria, which proved so 
successful in fighting the enteric fever. Their work in 
hauling 10-ton guns up such slopes as 1 in 6 had earned 
y rim commendation from the head of the army in South 

rica. In conclusion, Lieut.Colonel Crompton referred 
to the trophies they had brought home, and presented the 
captured electric exploder we have referred to before to 
the President, asking him to add it to the museum of the 
Institution. 

Captain F. L. LLOYD referred to the pleasure it had 

iven hlm to take out the detachment of the Electrical 

à rok Volunteers. They had had hard work to do, 
and it had been well done by officers and men alike. He 
thought, however, that due credit should be given to 
certain electrical engineers whom they had found in the 
country, and without whose local knowledge they could 
not have done the good work they did in certain 
tions. Amongst these was Mr. S. C. Woolley Dod, who 
stayed at Pretoria gt in war looking after the electric 
lighting installation. en they arrived there, there was 
no oll to be had and no candles, but with the little coal 
avallable and Mr. Dod's mains they were able to provide 
light to the various camps, stores, and hospitals. Mr. J. 
Cushing, of Johannesburg, had also done great service in 
showing them where they could find hidden stores of elec- 
trical jenes which they required in carrying out this 
work. third name deserving of mention was Mr. G. M. 
Clark, of Cape Town, who came to Pretoria to assist in the 
electrica] communications. 

After these speeches an exhibition of lantern slidee 
illustrating scenes in the war were shown. Colonel 
Crompton, in explaining these, was able to give a very 
good idea of the very varied duties which the detachment 
had to undertake. It seems that these duties ranged 
from carrying sleepers for the reconstruction of railway 
tracks up to defending their lives from attacks from 
De Wet. 

During the rest of the evening the programme was 
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interspersed with selections from the band, while the guests 
had ample opportunity of conversing with the members of 
the South African detachment. 

A hearty vote of thanks was passed by acclamation to 
Mr. Frank Rendie and Mr. Neil Forsyth for their kindness 
in lending the Opera House to the Institution. 


The following is a full list of the officers, non-commis- 
sioned officers, and men who have returned from South 
Africa: Lieut.-Colonel R. E. Crompton; Captains F. L. 
Lloyd, RE, A. Bain, and H. M. Leaf; Lieutenants A H 
Pott and J. J. F. O'Shaughnessy ; Second-Lieutenante 
H. F. Bigge and F. Powell Williams; Dr. Masters; 
Sergeant-Major G. A. Brown, R. E.; Sergeant-Inetructor 
C. T. Ruse, RE ; CS.M. E. Rorke; Sergeants J. H. S. 
Phillips, W. S. Entwistle, and A. H I Graham; 
Corporales H. H. Bicker-Caarten, A. Charlton, W. 
Dalton, and W. H. Hossack; Second -Corporals E. M. 
Sellon, J. Rook, A. J. Hodgson, and C. Landon; 
Lance-Corporals H. R. Allen, G. Charlton, S. W. Melsom, 
D. F. Colson, C. F. Love, M. N. Crawford, A. R. Peart, 
and A. O. Wiltshire ; Sappers F. D. Arundel, H. Bertram, 
W. C. Cooke, W. G. Carter, A. J. C. Devonshire, R. H. 
Brander, G. J. H. Elliott, R. W. Holliday, E. C. Horsley, 
L. H. Hounsfield, A. E. Minne, H. A. Paris, N. W. Pirrie, 
F. J. Phillipa, F. G. Payne, R B Roberts, B. H. Tilley, 
J. D. Taylor, F. J. Wallis, E. J. Wright, and F. J. Young. 

The following non-commissioned officers and men are 
staying in South Africa in the various capacities 
mentioned: Second-Corporals J. H. Stone and D. G. W. 
Hume, second-lieutenants Royal Field Artillery ; Sergeant 
T. H. Brown, electrical 5 Government 
Printing Works, Pretoria ; ce Corporal A. E. Levin, 
private employment; Sapper J. M. Bowrey, employed 
under the electrical adviser to the Cape Government; 
Sappers H. R. Claxton and C. W. S. Paine, employed 
as electricians under the Imperial Military Railwaye, 
Pretoria ; and Sappers C. E. Silverthorne and F. C. 
Stephens, private employmont. Two men were left 
behind in hospital—viz, Lieutenant J. H. Stubbs and 
Lance-Corporal C. H. R. Thorn. The first of these has 
now just reached England. 

The four men who succumbed to enteric fever were: 
Second-Corporal A. Holdaway, and Sappers E C. Short, 
W. O. Weakley, and E. J. West. Their names will stand 
first on the roll of honour of the corps. 


THE GLASGOW LOCAL SECTION OF THE 
INSTITUTION OF ELECTRICAL ENGINEERS. 


The above local section of the Institution of Electrical 
Engineers met in the Institute Buildings, 207, Bath-stroet, 
Glasgow, on Wednesday, Dec. 18, at 8 p.m., for the purposo 
of discussing the paper recently read by Mr. W. E. Langdon 
(vice-president), to the Institution of Electrical Engineers 
in London. rd Kelvin wrote regretting that he was 
unable to be present, so Prof. MACLEAN, who occupied 
the chair, opened by giving à short summary of the paper, 
and then read the following communication which the 
secretary (Mr. E. G. Tidd) had received from Mr. 
Langdon. 


Dear Sir, —Your section is to do me the honour of discussing 
my paper on the **Supersession of the Steam by the Electric 
Locomotive " on the evening of the 12th. I hope it may not 
be thought that in submitting for the consideration of your 
president the following observations I am a'tempting in any 
way to direct or influence the discussion, but questions having 
been raised on the occasion of last Thursday's discussion, at the 
Electrical Engineers in London, of the accuracy of the formul, 
employed by me for obtaining the pounds tractive effort per ton 
(on which, of course, my calculations are very largely based) Iam 
particularly anxious that this important question should, if oppor- 
tunity arises, be dealt with. It may be that you inay be favoured 
with the presence of locomotive or mechanical engineers who may 
be prepared, if the formula which I have used is in their opinion 
inadequate, to furnish a formula which they may regard as 
reliable. I may, perhaps, add that I have every confidence in 
the souroe from w T rostived the formula which I have used. 


I know it to be the result of a number of practical experiments, 
but I have not yet ascertained that it is applicable to goods 
trains. The various formule given do not attempt to make a 
distinotion between goods and enger trains. If reference 
is made to the diagram furnished in Fowler's ** Mechanical 
Engineers’ Pocket-Book for 1900, it will be seen that there 
are three curves which practically coincide, whilst that of Olark's 
deviates from these three to a very great extent. 
** Molesworth " expresses Clark s as follows: 


6 + 009 Vi. 


If this is carried out in respect of the No. 1 class of train, 
shown in my Table IV., it will be found to result In a per train 
horse-power of 1,045, as against 477 by the formula which I 
have used; and if it is applied to No. 4 class of train, the demand 
will be 386 h. p. as against 183 h.p. The difference is, as you 
will see, very great; indeed, so great as to raise the question 
whether a steam locomotive travelling at the speed of 50 miles 
an hour could give that horse-power output. | 

Another point commented upon was the scheme of plant— 
whether it was more desirable to employ a central generating 
station supplying certain sub-stations, or for the sub-sections to 
be rovided for by what I may perhaps call local generating 
stations. I am clearl 


of opinion that those who argue in 
favour of local genera 


g stations have not thoroughly appre- 
ciated the many advantages that attach to the cen and sub- 
station system. If each section is to be worked by local 
generating services, then the machinery established and in 
operation must be sufficient to meet any demand that may 
arise on that section, which would mean an inorease in cost for 
plant, coal, and labour. It would be impossible to guarantee a 
fixed demand. The varying difficulties which arise in working 
trains at the present time will not be inseparable from trains 
worked electrically. Practically the same conditions will attend 
them. The load in the several sections will be continually 
varying. With a central generating system, the load as it shifts 
from one section to another will not vary to any great extent 
the load at the central station ; that will remain practically 
constant, depending upon the sum total ef the load comprised 
bim the demand of the several sections served by the oentral 
station. 
Another argument in favour of the oentral station and sub- 
section system is that it will be capable of meeting, to a large 
extent, without stress, the varying demand consequent upon 
the starting of trains. At the moment when inertia is being 
overcome in one place there would no doubt bea relaxation of 
the demand for power at another polnt—i.e., as an instanoe in 
pons a train may be running into a station simply under the 
uence of momentum without any help whatever from current, 
whilst at another station a train may be starting, and will 
require, for a moment of time, a large accession of current. 
Of course, this would apply to some extent in a local section 
generating its own current, but it will apply very much more 
largely with the central-station scheme—that is, as it will take 
a larger area, so the opportunity for equalisation will be greater. 
If after this you should think that the matter I have 
taken the liberty to submit to you is of sufficient importance to 
read to the members at your meeting, I should feel obliged if 
you will do so. My great desire, of course, is to get at reliable 
data. In adopting the formula which forms the basis of my 
calculations, I placed, as I still do, every confidence in it; but 
if it can be proved to be wrong to such an extent as to mate- 
rlally modify my deductions, it would be only honest that such 
Should be done. I need hardly, however, add that the matter 
is one of so great importance that there should be no doubt as 
to the absolute accuracy and source of any formula that may be 
advanced in place of that which I have used. —Yours faithfully, 


(Signed) W. Lanapon, 


P.S.—Since inditing the above, I have reoelved from the 
author of the formula used by me a communication thereon, 
copy of which I append. The data was, as you will see, collected 
from actual experiment in 1891, sinoe which date the tendenoy 
due to improved lubrication, etc., should be, if anything, to 
reduce the tractive effort result. 


| Midland Railway, Locomotive Department. 
W. Langdon, Esq., Derby. 

Dear Sir, —I am sorry that I was unable to be present to hear 
your paper read, and offer some facts in support of the train 
resistance figures you submitted, for I quite agree with your 
conclusions on this matter. The formula you have adopted 
agrees with the results I obtained in 1891 with trains running 
on the Midland Railway between London and Nottingham. In 
all about 400 sets of figures were taken, and in caloulsting the 
train resistance from them, proper allowance was made for 
gradient acceleration, energy of revolving wheels, etc. The 
results agree closely with others obtained by Barbier, Du 
Bosquet, and other careful investigators. The train resistances 
at high speeds given by Olark and some others are quite 
unreasonable. The coal and water consumption of a loco- 
motive is well known, and if such high train resistanoes were 
met with we should have to take it that locomotives sometimes 
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run as economically, or even more so, than the best sta 
compound condensing steam-engines. Barbier found that the 
locomotive resistance was greater than that of the train. A 
comparison of the resistances, I found, for long trains as com- 
pared with short trains on the Midiand, do not sup this 
view. He also found that four-wheeled coaches greater 
resistance than bogie stock. The figures you have quoted 
are about midway between those given by Barbier for the 
two kinds of stock. It must be remembered that on the 
Midland every care has been taken to use the best possible 
form of axle bearing for coaches and wagons, and to lubricate 
the bearings also as peer as possible. The locomotive has 
also been designed, as be seen upon reference to Mr. 
Johnson’s ential address, with a view to reduee frictional 
resistance in every way. It should be borne in mind that even 
if some steam locomotives offer ter resistance to motion 
per ton than do the trains they w, such would not be the 
case with the electric locomotive, owing to its shape, small 
t, evenly distributed load, and 
t of the 3 The figures 
will, I think, also apply to goods and 
ou desire to do so, you may with 
pleasure make use of this letter.— Yours sinoerely, 


(Signed) R. M. Deetey. 


Mr. Henry Mavon, after some general observations, 
said that, as Mr. Lan 9 out, his figures were to 
some extent hypotheti Fortunately, however, his 
figures were not so important as his general conclusions, 
which were of great value. In Table VII. the generating 
charges were given at about one-fourth of the total. 
Looked at from the standpoint of the relative officiency of 
a steam and an electric locomotive, and from the fact that 
the generating plant of an electric power-house gave high 
electrica] and mechanical efficlency, one would expect good 
results. One must bear in mind, however, that the work- 
ing results in a generating station supplying a railway 
demand were far below those obtained on trial with steady 
load. As an instance, an engine giving 1 i. h. p. for 181b. 
steam on trial was found to require nearly 10 times as 
much on daily running with the variable load obtained in a 
power-house. Hethought it not unfair to estimate the rs 
to machinery, motors, etc, from existing data, in 
looking over returns of several lines he (Mr. Mavor) found 
that generally repairs cost from 10 to 20 per cent. of the 
total expenses ; in no case did they reach 30 per cent., as 
shown in Table VII. He also thought that the advantages 
of electricity would come out more strongly in the matter 
of repairs than coal, and —— the hope that Mr. 
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ir Pais estimate of leakage in line at 9 cent. 
would prove excessive. B oe 

Mr. DYSON (assistant to Mr. H. F. Parshall) said that Mr. 
Langdon’s general conclusions were of more value than his 
particular data, and stated that train resistance worked out 
much higher than Mr. Langdon assumed. He thonght that 
the total efficiency of 58 per cent. taken by Mr. Langdon 
could be made higher. Of the figures which went to make 
up this total, the efficiency of static transformers, rotary 
converters, and ohmic loes might all be increased by 5 per 
cent. The gearless motor might have an efficiency such as 
Mr. Langdon had assumed, but it had yet to be proved 
saperior to the single-reduction motor of, say, 78 per cent. 
efficiency. He suggested a joint committee of electric 
traction and railway engineers as the best means of solving 
the problem. 

r. Davip Home Morton, M. I. C. E., admired the 
cheerful optimism with which electrical men faced great 
problems. The mere fact that they were now discussing 
trunk-line electric traction before the urban and suburban 
lines were equipped was proof of their sanguine tempera- 
ment. Public opinion would, he thought, force alear 
companies to adopt electric traction on their short-distance 
lines first, and then data would be available to enable them 
to judge of its merits on trunk lines. Speaking of resulte 
already obtained on the City and South London and Liver- 
pool Overhead lines, both of which were sufficiently long 
established to warrant deductions being drawn from them, 
it seemed to be indicated that, in economy at least, the 
self-propelled car was superior to the locomotive, Notwith- 
standing this, he questioned if any railway m ager would 
place self-propelled carriages on his line, notwithstanding 
that they would be much easier on the line. A 46. ton 
locomotive with, say, four 10-ton coaches, and the average 
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number of passengers, would total up to about 100 tons ; 
this could be taken a mile for 6d, and he had yet to ses 
the electric line which could do that. The boiler of a 
locomotive was a very efficient steam generator, while the 
engine was not by any means so inefficlent as generally 
supposed. Moreover, the use of compound engines in a 
power station was not always justifiable. The power costs 
of the London and Liverpool lines already mentioned, 
where compound condensing engines were in use, came out 
higher than the Glasgow district subway, where simple 
non-condensing engines were in use. 

Prof. ARCHIBALD BARR, D. Sc., said that there seemed 
no immediate prospect of locomotive-building shops being 
under the necessity of giving up business. condition 
most favourable to electric traction was the improved load 
factor and its influence on economical power peene 
In no case could the influence of this improved factor 
be better felt than on main lines. The value of levalling 
up the load could be seen by taking the figures given in 
Tables II. and III, and plotting the mean asa curve. He 
also expressed the opinion that electric traction would first 
be applied to local , and afterwards extended to main 
lines. The smoke problem of large cities would, in a large 

be solved by the use of tric locomotives in and 
around large cities, where steam locomotives were respon- 
sible for more smoke than at first sight would appear. 

Mr. W. W. LACKIR aleo spoke, and in the course of his 
remarks he pointed out an error in Table VIL, where 
interest was given as '6901d. per kilowatt-hour. That 
"M. B Fas (chief electrical engineer van, id 

. B. c 8 $ s 
tramways) expressed his total disagreement with ^ 
— figures, First, in his attempt to imitate the 

c on the section of the Midland Railway under con- 
sideration he had provided for only half the number of 
trains actually on the line ; second, his choice of an electric 
system was not necessarily the best; and third, the items 
which went to make up oosts per train mile were open to 

uestion. Taking Table IV, it seemed that some of Mr. 
sngdon's calculations rested on a fallacious basis: the 
columns headed total mechanical horse-power and kilowatt 
per train mile being deduced from the namber of trains in 
each class and the corresponding figures for mechanical 
horee-power per train. This, however, could only give the 
total kilowatts required to propel all the trains which 
passed a given point in one hour. Later, the author 
assumed that there were only 14 trains on the whole 
50-mile route. It was clear, however, that with 14 
trains at an average speed lees than 50 miles per hour, 
there could not by any means be 14 trains passing a 
given point in one hour. Farther, trains of 


lasses 1, 2, 5, and 4 (Table IV.), run at th ive 


speeds for 24 hours, there would be between 25 and 30 


trains at one time on the 50-mile e iae / 
double allowed for in the paper. That not be of 
any great consequence if Mr. Langdon had taken the 
right pre rtions, but instead of the apportioned trains 
of tach c per hour (third column, Table IV.), there 
should be: for Class 1, 3 trains; Class 2, 2°85 trains; 
Class 3, 5 trains; and Class 4, 10 trains. That, the 
speaker pointed out, threw all the subsequent calculations 
out. Mr. Langdon had also assumed that because five 
trains of Class 4 passed a given point in an hour that 
there were only five trains of that class on the route. 
That cannot be, unless they run at 50 miles per hour. 
Proceeding, he expressed the opinion tbat the tractive 
effort assumed by Mr. Langdon was inadequate. Regarding 
Table VII., he pointed out that as each locomotive covered 
1,000 miles per week, and the combined wages of 
driver and assi&taut would be, say, 80s. per week, 
tho cost would work out to ‘5d. per train mile instead 
of 2:65d. given in the table. With regard to systems, 
probably thiee-phase motors on the locomotive would 
prove best ; it would then be possible to havea 15,000-volt 
transmission line transformed to 1,000 or 2,000 volte, at 
which pressure the motors would be worked. If that were 
done, sub-stations, with their moving machinery and atten- 
dants, would be replaced by static transformers requiring 
no attendants. The 10 per cent. loss in rotary converters 
would be eliminated, while the loss due to conductors 
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would be reduced te about 4 per cent. As a result it 
might be 3 with re pe motors throughout to 
0 r. Langdon’s total efficiency by 20 per cent. 
Where stops were frequent and speeds always varying, 
three-phase working oould not in the nature of things be 
efficient ; but over long lines, where much of the distance 
was traversed at constant speed, three-phase working wae 
best. Special slow-speed locomotives could be built for 
goods traffic and for shunting. 

Mr. R. F. YoRKE sent a letter to the secretary on the 
paper, in which he suggested that even if the railway 
companies would not accept the proposal in its entirety, 
the Highland railways would benefit by the adoption of 
auxiliary electric locomotives for working their steep 
gradients. Where these heavy gradients existed, water 

wer was nearly always present. Take the Highland 

way, for instance, with the steep climb from Struan 
to the top of the Grampians. The River Garry would 
furnish any amount of power for auxiliary locomotives. 
Again, on the West Highland Railway, with the long climb 
from Spean Bridge up to the summit of the Corrour, the 
water power of the S Valley could provide some 
10,000 h. p., which would be greatly in excess of what 
would be required. 

Mr. BARNET, chief engineer, Great North of Scotland 
Railway, spoke of the disadvantages of the third rail where 
the line had level crossings, and of the danger to permanent- 
way employés. 

Mr. JoHN L. MacINTOSH, locomotive superintendent, 
Caledonian Railway, referred to the effecta of snow on the 
lines where a third rail was used. 

Mr. PICKERSGILL, locomotive superintendent, Great 
North of Scotland Railway, pointed out that the influence 
of excursion traffic had evidently been neglected by Mr. 
Langdon. In the holiday season from two to three times 
the number of trains given in Mr, Langdon’s table would 
pass over the line, and the demand, occarring as it did 
only two or three times in a year, would have to be met 
by the provision of extra generating plant ; thus the load 
factor would be considerably reduced. He thought Mr. 
Langdon’s figures as to tractive effort were not far wrong. 
He made a number of experiments in order to deter- 
mine the value of that, and his figures came very near to 
those of Mr. Langdon. A train of 275 tons, such as Mr. 
Langdon gave in Class 1 (Table IV.) would, according to 
Mr. Pickersgil's formula, require a tractive effort of 
3,3001b., while Mr. Langdon gave 3,575lb. In Class 4 
(Table IV.) (goods train) his (Mr. Pickersgill’s) formula 
gave 3,000lb., and Mr. Langdon gave 2,750lb. in his table. 

peaking of Mr. Langdon’s estimate of £50,000 to cover 
shunting expenses, he thought that was far too little; 
bearing in mind the enormous amount of shunting which 
the Midland Railway had, Mr. Pickersgill thought that the 
figure might reasonably be multiplied ry 4. 

At the close of the discussion Mr. H. A. MAvoR moved 
that the meeting send a hearty welcome to the corps of 
Electrical Engineers on their return from active service. 
Some would no donbt be present at the reception in London 
e 5 but those 5 Hos ir he felt rie 

an rtunity ross eir on 
of Pelr electric soldiers. in 2 one 

Mr. Wu. MACWHIRTER, as a member of the corps—not 
at the front—and the oldest member of the Institution in 


Glasgow, expressed the pleasure which it gave him to 
second Mr. Mavor's motion, which was carried with patriotic 
enthusiasm. 


OPENING OF STOCKTON ELECTRICITY WORKS. 


A distinct step of on in the history of the 
ancient borough of Stockton-on-Tees was made on Tuesday 
of this week, when Alderman Richard Hind (ex-master of 
the Worshipfal Company of Plumbers, and chairman of 
the Gas and Electricity Committee of the Corporation) 
formally opened new electric lighting works in that town. 
At 3.30 in the afternoon he received a large number of 
age at the works, which adjoin the Corporation gasworks. 


ese included the Mayor and Mayoress of Stockton 


(Councillor and Mrs. Crosby), several other members of 
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the Corporation and their wives, the Mayor and Mayoress 
of Thornaby (Alderman and Mrs. Crossthwaite), Mr. 
Thompson (representing the Brush Electrical Engineering 
Company), Mr. C. S. Vesey Brown (electrical expert an 
adviser to the Corporation) and many others Through 
illness the manager of the works (Mr. W. Ford) was unable 
to be pretent. 

Refreshments having been served, and an inspection of 
the works made, the MAYOR took the chair and opened the 
formal proceedings. He expressed regret at Mr. Ford's 
unavoidable absence, and said he ho that the electric 
works would prove as profitable to the ratepayers of the 
town as had the Corporation's gasworks. 

Alderman R. Hind then started one of the engines, after 
which Mr. THOMPSON, on behalf of the Brush Company, 
presented him with a bronze standard lamp as a memento 
of the event. 

Alderman HIND returned thanks, and then his youngest 
daughter presented a handsome bouquet of flowers and 
silver stand to the Mayoress, who turned on the first lights, 
which were a signal to illuminate the station and town 
electric lampe. 

A number of speeches followed giving the history of the 
scheme up to date, from which we gather that Mr. Ford 

repared the plans for the buildings, and Mr. C. S. Vesey 
Brown, of Lincoln, the plans and specifications for the 
electrical section of the work ; he also acted as expert 
adviser and inspector. Mr. Ford then became the general 
manager of the whole works. The tender of the Brush 
Electrical Engineering Company, Limited, of London and 
Longhborough, was accepted for the electrical installation 
complete. Application was made to the Local Government 
Board for power to borrow £26,500, the estimated cost 
of the scheme, after which the work was proceeded with. 
Demand has already been received from 75 consumers for 
lights equal to 5,700 8-c.p. lamps, in addition to tho street 
lamps, and it is expected this demand will be increased 
when the mains are laid in January next in Yarm-lane, 
Oxbridge-lane, and to West Villae. 

Mr. 2 S. Vesey BROWN then gave a technical explana- 
tion of the scheme, and informed the company that the 
engines were not of the same pattern as those used by tha 
local tramway company, but still, if at any time anything 
went wrong with the tramway company’s engines, the 
Corporation’s engines could be used to supply the motive 
power for the tramways. 

Alderman J. RICHARDSON (ex-member for South-East 
Darham), in moving a vote of thanks to Alderman Hind, 
observed that the gasworks during the 30 years they had 
been in their possession had been a source of profit to the 
town to the extent of £5,000 a year. He trusted that the 
electric worke would turn out as profitable a concern. 

Alderman J. SAMUEL (ex-member for 5 seconded, 
and spoke of Alderman Hind, who had for the past 10 
years taken a deep interest in the electric lighting scheme 
of the town, and who, as a matter of fact, took a very deep 
interest in everything appertaining to the welfare of the 
municipality. 

Alderman HIND replied, and moved a vote of sympathy 
with Mr. W. Ford. 

The Town CLERK (Mr. M. B. Dodds) seconded, and it 
was carried. 

On the motion of Councillor T. B. WATSON, seconded 
by Councillor GREEN, a vote of thanks was accorded the 

yor and Mayoress ; and after a reply from his Worship 
the interesting proceedings terminated. 


FORTHCOMING EVENTS. 


Fraiway, Deo. 21. 

Institution of Civil Engineers.—Ab 8 p. m., students’ meeting, 
Prof. Alex. B. W. Kennedy, F. R. B, in the chair. Paper on 
Tho Use of Geometrical Methods io Investigating Mec 
Problems," by Mr. C. E. Inglis. 

THURSDAY, Dro. 27. 
Royal Institution of Great Britain.—At 3 p.m., lecture on 
„The Sun and ite Heat, by Sir Robert Ball. 
SATURDAY, DEO. 29. 
Royal Institution of Great Britain.—At 3 p. m., lecture on 
The Earth and ite Heat," by Sir Robert Ball. 
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SCIENCE AND PRACTIGE. 


It is generally considered by devotees of pure 
science that they lose caste if they attempt to deduce 
practical applications from their scientific researches. 
It is claimed by such that the pursuit of science has 
its own reward, and that it should not be debased 
by any considerations such as the financial gains 
from commercial applications of the discoveries 
made. In spite of this, we are repeatedly 
assured by certain scientific men that the labora- 
tory experiment of to-day is very frequently the 
workshop practice of to-morrow. In fact, we are 
assured that in electrical engineering this is almost 
always the case, and we are therefore warned that 
we must not allow our practical work as electrical 
engineers to interfere with standard laboratories. 
While not concurring with the conclusions to be 
drawn from the last statements, which premise 
extreme commercial value to the deductions from 
observations on terrestrial magnetism, we admit 
fully the first part of the statement. As 4 
practical example, we would give the remark- 
ably successful work carried on by Mr. W. 
Duddell at the Central Technical College. The 
paper read by this gentleman before the Institu- 
tion of Electrical Engineers last week on the ‘‘ Rapid 
Variations in the Current through the Direct- 
Current Arc,” is a remarkable combination of 
scientific research with practical applications of 
that research to everyday practice. We have 
not space here to refer in detail to the various 
interesting discoveries first published in this paper, 
and which are so carefully explained by the author. 
It is worthy of note, however, that in every case 
he is not content with giving the physical phenomena 
he has observed, but has traced down the causes 
of these phenomena by means of other scientific 
experiments and deductions. As an instance of 
this, we would refer to the experiments shown by 
the author on the extinction of a direct-current arc 
by connecting across the electrodes a condenser. 
This primary fact was so thoroughly investigated 
by Mr. Duddell that he was able to give to the 
meeting information as to the extremely small 
interval which must elapse between the extinction 
of the arc and the re-establishment of a high 
resistance between the electrodes. Thus, if the arc 
takes place between carbon electrodes, it can be 
interrupted for an appreciable time and then 
re-established by again applying an E.M.F. With 
the arc between metallic points, however, Mr. 
Duddell clearly shows that if the current is inter- 
rupted for so short a time as a twenty-seven thousandth 
of a second, it cannot be relighted by the applica- 
tion of from three to four times the normal voltage 
required to maintain it. Another interesting obser- 
vation made by the author was that on the inter- 
ruption of an arc between metallic electrodes due 
to a condenser being connected across it, the voltage 
rose to an exceedingly high value. For instance, 
with an arc taking three amperes at about thirty 
volts, the rise of pressure when a condenser is 
shunted across the arc was quite sufficient to 
rupture a sheet of paper which took about a 
thousand volts to pierce. This rise is inoreased 
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by having an inductive resistance in series with 
the arc. Having ascertained this fact, the author 
was able to apply it to the perfection of the 
common induction coil. In this, instead of leaving 
the condenser always connected to the two sides of 
the confact breaker, he arranged a commutator 
which only connected the condenser to the contacts 
immediately after the circuit had been broken, and 
while the small spark between the contacts still 
persisted. By this means the length of spark was 
increased very largely. The increase of length 
of spark on the coil exhibited at the Institution 
was quite three times the length of the spark when 
the condenser was used in the ordinary way. This 
application of & commutator with an induction coil 
to inject the condenser into circuit at the right 
instant is one which alone would have been worth 
all the time devoted to the subject by Mr. Duddell. 
An application, however, which will be of much 
more interest to the electrical engineer who devotes 
his time to heavier work, is the application of Mr. 
Duddell's discovery to ordinary switch contacts. It 
has been the aim for years to design switch gear 
which shall give an extremely rapid break in order 
that destructive arcing may not take place at the 
contacts. It is now clear from the experiments that 
when such switch gears have to be used in connection 
with the underground cables, the quick break may be 
absolutely harmful, as it may result in & rise of 
voltage which may pierce the insulation. Mr. 
Duddell has shown that with certain proportions of 
self-induction and capacity, the rise of voltage at the 
instant after the break in the circuit may amount 


to over thirty times the normal voltage of the 


circuit. From this it wil be seen that if 
the primary voltage were one thousand, a 
most destructive E.M.F. might be caused. It 
wil be a consolation, however, to practical 
engineers to learn that by using carbon breaks 
with their switches these ill-effects are practi- 
cally avoided. There were many beautiful experi- 
ments shown by Mr. Duddell at the Institution, a 
description of which will be found in our columns, 
and it only remains for us to congratulate the 
author on the success of his investigations from 
both & practical and scientific standpoint. 


CORRESPONDENCE. 


* One man's word is no man's word, 
Justice needs that both be heard." 


STEAM ALTERNATOR TEST. 


SiR,—I have pleasure in giving herewith the results of 
a steam consumption test made on a 300-kw. steam 
alternator supplied recently by Messrs, Ferranti, of Hollin- 
wood, to the order of the Cardiff Corporation. The 
figures are sufficiently good to interest, I believe, several of 
your readers, and the names of the gentlemen who con- 
ducted the tests are a guarantee of their reliability and 
accuracy. The plant comprises a vertical compound con- 
densing engine having cylinders 18in. and 34in. by 18in., 
with an alternator of Ferranti's well-known copper armature 
type between the high-pressure and low-pressure engines, 
the whole designed to give 300 kw., 2,500 volts and 120 
amperes, 40 periodicity, and 200 revolutions per minute. 
The valves are of the gridiron type, driven by cam gear, 
the governing being effected by a throttle valve, and 


there is forced lubrication. The alternator drives ite own 
exciter. 

The test was made on Nov. 8, 1899, there being present, 
as experts on behalf of Messrs. Ferranti, Mr. M. Long- 
ridge, Mr. A. B. Mountain, and Mr. Gillefb; on behalf of 
the Cardiff Corporation there were Mr. H. R. J. Burstall 
and Mr. Llewelyn B. Atkinson. The test was started at 
9.15 a.m., and continued at full power until 4.18 p.m. The 
steam from the engine was discharged into a surface con- 
denser, which only received the steam of this engine. The air- 
pump age was measured by being run into two barrels, 
one being filled while the other was being emptied, each being 
filled up toa mark. During the trial 69. of barrels 
were used, making a total of 58, O30lb. e next day a 
test was made to ascertain whether the condenser was tight, 
and it was found a leak equal to 1 per cent. existed, making 
the total water used equal 52,500]b. It was found that 
92]b. of water had collected in the drain sump under the 
engine, having escaped from the glands, which has to be 
added, making a final total of 52,592lb. The duration of 
the trial being 6:95 hours, the quantity of steam used by 
the engine was 7,568lb. per hour, The vacuum as 
measured in tho exhaust pipe close to the engine was 
18:7in, or 9:2lb. per square inch. The alternator was 
run on a water resistance, the power was measured by a 
number of ammeters and voltmeters, one of each being 
chosen after comparison with a Kelvin watt balance as 
being the most accurate, and readings were taken every 
15 minutes. There was also a Thompson recording volt- 
meter, which was read every 30 minutes. 

Each of the instruments read during the trial were sent 
to the Board of Trade laboratory immediately after the 
trial for calibration, and the necessary corrections have 
been made in the calculations. The mean output of the 
alternator was 315 kw. The mean horse-power shown 
by the indicator cards was 499 at the mean speed of 
2049 revolutions per minute as got from the engine 
counter. The combined efficiency of the engine and alter- 
nator, taking the above figures for electrical output and 
indicated horse-power, was 84:6 per cent. 

Taking the figares actually obtained, the steam per kilo- 
watt-hour was 24'03lb , being practically 2lb. below that 
required by the specification. I think this is very good, 
and if the vacuum had been 26 or 27, the result would, of 
course, have been materially better. No special prepara- 
tions were made to prepare the engine for this test. The 
steam was not superheated, and supplied from boilers of 
the dry-back marine type.—Yours, ete., 

N. APPELBEE, Elcctrical Engineer. 

Cardiff, Dec. 11, 1900 


MUNICIPAL TRADING. 


Sig, —May I draw your attention to the following extract 
from a judgment given recently by Mr. Justice Bigham in 
a case claiming a declaration that the chairman of a certain 
urban district council was disqualified from sitting as a 
member of the council on the ground that he was con- 
cerned in a bargain or contract entered into with the 
council, and participated in the profit derived therefrom : 


“ Bigham (J.) said he was of opinion that the defendant 
was concerned in the contract, and that, therefore, he was 
disqualified from remaining a member of the council. His 
experience showed him that there were on these local 
bodies too many men—builders, and men of that class— 
who were liable to become, and did become, interested in 
the work which the councils had to carry out. Such persons, 
in his opinion, ought not to be elected on such bodies at 
all, because they were tempted by their own iuterests to 
undertake contracts and to enter into dealings with which 
they ought to have nothing to do.” 


That this is not an isolated case would appear from the 
following extract from the Daily Express : 


“ Manchester.—Town Councillor Resigns.—Councillor 
Rigson pr rd resigned his position on the Salford 
Town Council in consequence of allegations made against 
him of carrying out contracts for the Corporation. He 
admitted having done sub-contrac work, and said he 
had no ulterior motive. The Mayor did not think there was 
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any council in some member of which was not 
interested in a corporation contract.” 

n, in consequence of another complaint, the Man- 
chester Town Council have laid down the principle that a 
member of the Council is prohibited from trading, directly 
or indirectly, with the Council or any of ite committees; and 
this would seem right, as the members of these councils are 
trustees for the ratepayers. 

I have pointed ous in a previous letter that the 
outstanding loans of local authorities have increased b 
150 per cent. in the last 20 years, and they now stand, 
according to the Local Government Board’s report, at 
8252, 155, 174. 

Local authorities generally throughout the country are 
embarking more and more in trading under neces- 
sitating contracte for the supply of goods and materials to 
an enormous extent. 

In the result it would seem that either : 

1. Manicipal trading must be stopped ; or, 

2. These trustees must be allowed to be y 
interested in the contracts they enter into on behalf of 
those for whom they are trustees. 

Is the latter desirable in the public interest 1—Yours, ete., 

KENRiIC B. MURRAY, 
Secretary, Municipal Trading Committee. 
Botolph House, Easteheap, E.C., Dec. 19, 1900. 


REVIEWS. 


The Life Story e£ the late Sir Charles Tilston Bright, with 
which ie incorporated the Story of the Atlantic Cables and the 
Firat Telegraph to India and the Colonies. By his brother 
EDWARD BRAILSFORD BRIGHT and his son CHARLES Brian, 
F. R S. E. Two vols. Archibald Constable and Co. 

These volumes we intended to use as a text for a 
monograph, but for many reasons that has been found 
impossibie, and we must content ourselves for the present 
with a short and incomplete notice of the many matters 
treated therein. We must content ourselves with a bald 
uncritical narrative, in that a number of controversial 
matters are raised in the text, to fully examine any one of 
which would need a volume. It may be held that a brother 
and a son would, in writing the biography of a brother 
and a father, be somewhat biassed in his favour. This 
is as it should be, and we commend them for it, 


pages. i 
Bright was amongst the pioneers in cable work, and 
especially in Atlantic cable work. We have always held 
that owing to the rapid progress in telegraphy the world 
has never really understood the great temerity, persever- 
ance, and plunge into the unknown made by these pioneers. 
To carry out their projects, the value of which, if successful, 
was but faintly understood, needed not only the conviction 
of scientific men as to the possibility, but the far more 
difficult task of converting moneyed men to finding the 
capital in return for promised dividends. It is eas 

to talk now when the work is accomplished, but the . 
culties in the way of those who proposed Atlantic cables in 
the early fifties can hardly be understood. Sir C. T. 
Bright was one of the band who fought the fight and who 
lived to taste sucoess. As his biographers say, the part 
he played in this then unprecedented enterprise included 
the scientific demonstration of its practicability, the 
projection, the provision of capital, and the ultimate 
successful laying of 2,200 miles of cable across ocean 
depths of two or three miles. . The great interest 
of these volumes centres around the history of the work 
in connection with the first Atlantic cables, and in a 
minor degree to that in connection with other cables 
lald east and weet in the years following the successful 
la across the Atlantic. Thus the early history 
of the brother, the position of telegraphy given in 
the pages prior to the section (p. 100) concerning the 
“formation of the company and construction of the cable," 
tho immensely interesting to relatives and personal 
frie are not so to the ordinary reader. Those who 
carefully read the section just referred to will form some 


ideas of the difficulties overcome. Can we imagine 
America, the land of the masterful, the go-ahead and 
the speculative, subscribing for only 27 shares, or less 
than one-twelfth of the total capital. Evidently there was 
not much faith in the venture, but these 
persevered and ultimately succeeded. The specification 
of the cable was hardly so definite as one would be 
now, and was not altogether in accord with the views 
of the engineer, nor those of Prof. Thomson (now 
Lord Kelvin). Bat we cannot enter into details. The 
rest of vol. i. reads like a chapter in a novel, 
wherein for a time the villain carries everything 
before him, till towards the end come the ng of the 
bells to the shouts of victory, while all that troubled is at 
rest in that bourne from whence there is no return. Bright 
received recognition from his country for his services. The 
exact position be holds in the history of the work is hardly 
to be determined, but whatever that position, his claims 
and his work are described with great skill by his 
biographers. The second volume of these memoirs is less 
interesting. It describes work of various kinds, most of 
which was rendered easy by the experience ed in the 
Atlantic. It shows, moreover, that Sir C. Bright was an 
indefatigable worker—that he interested himself in business 
matters altogether wide of electricity. 


ELECTRIC OSCILLATIONS. 


The fourth and last Cantor lecture on this subject was 
delivered by Prof J. A Fleming at the Society of Arts oa 
Monday last. The lecturer stated that, whereas previously 
he had gone into the question as to how electric waves 
could be produced and the medium through which they 
could be transmitted, he proposed in the present lecture to 
look into the question of what the waves resembled and 
the properties by which they were rendered apparent. He 
gave the following list of types of waves and the resistance 
against which each was exerted in the propagation of the 
waves in question : 


Type. Resistance to 
Gravitational waves .................. Change of level 
Capillary waves me . Increase of surface 
Compressional waves .................. Change of volume 
Distortional waves Change of shape 
Electric waves . Electric displacement 


As a rule, in order to set up any kind of wave a sudden 
movement was required, which would cause the energy to 
leave the wave-forming body and to travel through space. 
He would warn bis audience that the term “electric dis- 
dir " had not yet been thoroughly defined. Even 

axwell, who introduced the exp n, did not see his 
way to explain in a few words what he considered electric 
displacement to be. Dr. Fleming then proceeded to 
describe Hertz's historical experiments by which he found 
ig of the existence of en electric waves. He 
repeated to a very large extent original rimenta 
of Hertz, dealing dint with the Hertz e 
up to the high-tension terminals of an induction coil, and 
with the Hertz resons tor, which consisted of a circle of 
wire with a small air-gap of about a millimetre in it. It 
was experimentally shown that when this resonator 
was touched against one of the plates of the oscillator, 
a spark passed between the balls unless the point 
of contact was diametrically opposite the spark-gap. 
In view of the fsct that 1,000 volta are required to make 
the spark pass over the gap, electrical engineers would not 
have predicted that the discharge would have occurred, in 
spite of the fact that the copper wire connecting the balls 
was only 11 yards long. The reason why occurred 
was that the oscillations were too rapid to allow the dis- 
charge to get round the wire, as the frequency used was 
about 150 millions per second. Herts then tried isolating 
the resonator from the oscillator, and found that in certain 
conditions he still got sparks. In fact, as long as the spark 
gap in the resonator was parallel to the axis of the resonator 
the sparks paseed, but if the resonator was moved round 
so that this spark-gap was at right angles to the axis of 
the oscillator, there was no discharge. In order to make 
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this experiment clear to the audience, Dr. Fleming intro- 
duced a condenser into the resonator circuit, as illustrated 
in the diagram. A gold leaf electroscope was connected to 
one side, and the resonator was then charged up. 
When the spark caused by the electric waves passed 
the air - gap, this gold-leaf electrometer was dis- 
charged, affording an indication of the fact. The next 
experiment made by Herts was the effect of a large sinc 
plate behind the resonator, and he showed that certain 
positions of the zinc plate behind the resonator stopped 
the sparking, while in other positions it still con'inued. 


Ap 


Fie. 1. 


The first idea was that the oscillator sent out waves, and 
that by means of the sine plate the position of the nodes 
and loops in these waves had been discovered. It was 
shown afterwards, however, by Mesers. Sarasin and De la 
Rive that the distances between the zinc plate and the 
resonator when spar took plaee were functions of the 
size of the resonator. "The lecturer explained that this was 
due to the fact that the oscillator used by Hertz was in 
such a form as to send out exceedingly few oscillations. In 
fact, the waves so rapidly died away that it was doubtful 
if more than one complete wave occurred. The Hertz 
resonator, on the other hand, was an exceedingly good 
oscillator, and hence had a very distinct peri What 
then oceurred was that the oscillator caused one big 
displacement in the resonator circuit, which died away in 
a number of waves, and the wave-length was indicated by 
the position of the zinc plate. When the zinc plate was at 
a quarter wave-length from the oscillator it helped in tho 
production of these waves, whereas if it were at a half-wave 
distance it stopped it. The Herts experiments required 
great space in which to conduct them, but Dr. Fleming 
had designed and he exhibited at the lecture a most 
interesting apparatus by which the whole of the Hertz 
effects could be shown on a lecture table. Asan indicator 
of the presence of these waves he used a Branly radio- 
conductor, or, as it is commonly called, a coherer. The 
two discharge balls of the oscillator were enclosed in a 


C 


Fie. 2.—Apperatue used by Dr. Fl. ming to show that a coherer suddenly 
became conductive as the E. M.F. applied increased. 


zinc box with a rectangular opening, eo that the electric 
waves were sent out in one direction only. The conductors 
to the balls were encased in ebonite tubes, in which spirals 
of copper wire were coiled to prevent these wires sending 
out radiations. The radio-conductor was also encased in a 
zinc box with an opening so as to allow waves to enter 
from one direction only. The lecturer explained that it 
waa most important there should be no unaoldered joints 


in this box through which the waves would enter. The 
connections between the radio-conductor and the relay 


‘were also encased and surrounded by a choking coil to 


prevent the waves acting on anything but the radio-con- 
ductors. When these two pieces of apparatus were placed 
with the openings opposite each other, the disc 
from the oscillator sent electric waves which influenced 
the resistance of the radio-conductor, causing the relay to 
act and the bell to ring. It was then shown, by inserting 
a number of substances in the space between the two 
openings, that all metals stopped the waves, whereas other 
substances, such as paraffin, wood, cloth, etc., were trans- 
parent to the waves. Anything which contained water 
stopped the waves, but ice when dried did not. From 
these experiments it was then shown that those substances 
which have true dielectric constant, and obey Maxwell’s 
law, were transparent to the waves. In the case of water 
the dielectric constant was 80, whereas the square of the 
refractive index was about 2. Experiments in reflection and 
refraction were also shown very conveniently by the appe- 
ratus in question. It was ained that the reason why 
wireless telegraphy was much more successful over sea than 
over land, was because the land would absorb the waves, 
whereas they were reflected from the surface of the water. 
The extreme dryness of the land in South Africa was in a large 
measure responsible for the want of success which wireless 
telegraphy had experienced in connection with the military 
operations in that country. A long chart of wave-lengths 
was exhibited by the lecturer and a special reference made 
to the great span in the middle of the scale, waves corre- 
sponding to which have not been discovered and investi- 
gated. As regards the books he would recommend 
students to read on the subject, the original memoirs of 
Hertz translated by Prof. Jones stood first. The treatises 
by Prof. J. J. Thomson should also be obtained, while Dr. 
Larmor’s work on etheric theory was worthy of careful 
stady. He concluded by thanking the audience for the 
great attention they had given his lec.ures, which it had 
been a pleasure to prepare. | 

Sir FREDERICK BRAMWELL then proposed a vote of 
thanks to Dr. J. A. Fleming for his most interesting series 
of lectures. He knew of no man who was ablo the 
author to make intelligible such intricate subjects. The 
lectures delivered by him had the advantage that one not 
only thought one understood the lecture while it was being 
delivered, but actually was able to make it intelligible to 
others after the course was over. 

Dr. FLEMING briefly replied to the vote of thanks. 


LONDON COUNTY COUNCIL TRAMWAYS. 


At Tuerday’s meeting of the London County Council 
the Highways Committee brought two important matters 
before the Council. The first was an agreement with Dr. 
A. B. W. Kennedy with respect to his remuneration for 
the construction of the three sections of tramways between 
Westminster Bridge and Tooting, Kennington-gate and 
Blackfriars Bridge, and St. George's cireus and Waterloo- 
road. This new agreement had to be made in eonsequence 
of variations from the old agreement of Oct. 10, 1899, due 
to the fact that certain of the lines than mentioned cannot 
at present be constructed owing to the failure of the Counc | 
to get the requisite powers. e other matter which came 
before the meeting was that of the appointment of an elec- 
trical engineer in connection with the tramways department. 
In view of the large amount of work which bas to be done 
in the construction of certain new tramways and the recon- 
struction of old lines for electric working, the Highways 
Committee rightly think that they should have an expert 
of their own, who would be the better able to su ise 
the running and maintenanoe of the system because he had 
been with the Council during the whole time that the 
works were going on. It will be remembered that the total 
longth of the tramways which are to be constructed or 
reconstructed is about 100 miles. The salary suggested by 
the committee is £1,000 a year, and the gentleman selected 
would go in the chief engineer 's department, holding a 
position analogous to that occupied by the mechanical engi- 
neer. A ation to this effect was carried. 
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ON RAPID VARIATIONS IN THE CURRENT 
THROUGH THE DIRECT-CURRENT ARC.* 
BY W. DUDDELL, WH.SC., ASSOCIATE. 


It may be thought by some that the title of this paper is 
rather contradictory, in that there should not be any variation 
in the éurrent through a direct-current arc. I will therefore 
explain at once that I simply use the term ** direct current " as 
implying that the current is supplied by cells or by a direct- 
current dynamo, and not as implying that the current is 
necessarily constant in value. It may also be as well to state 
that by are I ü do not mean arc lamp, as all the effecta to be 
described are quite apart from those produced by regulating 
mechanisms. The effect of varying the current through the 
direct-ourrent arc very slowly, so slowly, in fact, that the 
carbons have time to burn into shape corresponding to each 
value of the current, has been investigated by many experi. 
menters, but it is to Mrs. Ayrton that the honour belongs 
of giving & complete investigation of all that oocurs when 
any of the variables in the direct-current arc are changed in 
any way. The other extreme—namely, very sudden changes in 
the current—has also been investigated by Mrs. Ayrton, thus 
leaving a gap in the experimental evidence as to what occurs 
between very slow variations and isolated sudden changes in 
s current. " M 

e present paper is an attempt partly to this gap 
giving an account of what occurs when the current is perono 
varied more or less rapidly over a range which is very small 
compared with the mean value of the direct current. The 
current through a direct-current aro supplied with power from 
any circuit may vary either owing to changes taking place in 
the circuit—such as variations in E. M.F. or resistanoe, or owing 
to effecta in the arc itself, such as hissing, humming. Although 
any variation in the current naturally entails a corresponding 
change in the aro itaelf, it will, I think, be found convenient to 
classify the observed effects according to whether the prima 
cause of the variation is in the arc or in the circuit whic 
Supplies it. E 


Part L—Oavse or THE VARIATION OF THE CURRENT IN THE 
Orrcuit SUPPLYING THE ARC. 

The effects of varying the current may be divided under four 
heads—viz., the effect on the P. D. between the terminals of 
the aro, on the light emitted, on the shape of the craters, and 
on the vapour column. These will be considered in order. I 
shall assume in all cases in Part I. that the amplitude of varia- 
tion of the current from the mean is small, generally much less 
than 10 per oent., and that the arc experimented on is neither 
hissing nor humming. 

Effect on the Potential Difference Produced by Variations of 
the Current.—If the current varies very slowly, then the relation 
between the P.D., current, and length is that given by Mrs. 
Ayrton’s curves. Directly the rate of variation is increased so 
that the carbons have not time to burn into shape, corre- 
sponding with the instantaneous values of the current, the 
relation will be changed, and it is conceivable that if the rate 
of variation were high enough and the amplitude small enough 
the conditions of the arc would in no way be changed, so that 
the ratio of the change in P.D. to the corresponding change in 
current would be a constant and equal to the true resistance of 
the aro. I shall show later that this assumption, which is the 
basis of several experiments on the resistance of ‘the aro, 
notably those by Mesars. Frith and Rodgers, requires a much 
higher rate of variation of current than they employed. One 
of Mrs. Ayrton's curves, contained in a letter by Prof. Ayrton 
to the Electrician ian, illustrates very well how the connection 
between the P.D. and current depends on the rate of variation 
of the latter. This curve shows that the first effect of suddenly 
increasing the current through a oored-solid arct is to cause a 
transient rise in the P.D. between the terminals ; the effect of 
a slow increase of current being, as is well known, to produce a 
decrease in the P.D. This first transient rise in the P.D. which 
was obtained with a cored-solid arc was also, I believe, obtained 
with a cored arc, but I am unaware of Ita having been observed for 
& solid arc. Thinking that this p be due, as pointed out 
by Prof. Ayrton, to the extreme quickness of the phenomenon 
when both carbons were solid, I tried to record the transient 
rise in P.D. for the solid arc by means of an oscillograph, 
the sudden increase of the current being obtained by dis- 
charging a condenser through the arc. This experiment was 
successful, and a transient The in P.D. was observed, the P.D. 
and current increasing together, but only for about 1/5000 
second. At the end of this very short time the P.D. decreased 
with an increase of current in the ordinary way. If it can be 
assumed that during this first 1/5000 second the conditions of 
the arc are not changed, then the solid aro has a positive 


* Paper read before the Institution of Electrical Engineers. 

t '' Solid,” ‘‘ solid-cored,” and cored arc mean, respectively, 
arc between two solid carbons, between one solid and cored, a 
between two cored carbons ; the top or + electrode being always 
placed first, i 3 
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resistance, contrary to the results obtalned by Messrs. Frith 
and Rodgers, aud it is at any rate evident that, had the 
frequency of their superim alternating current been 
5,000 ~~ per second ins of 250 — per second, the sign 
of the resistance as obtained by them would have changed, 
though I do not say that even at that frequency ita true value 
would have been obtained. In any method for measuring the 
resistance of the solid arc which depends on the change in the 
P.D. produced by a change of current, these changes must, 
therefore, take place in less than 1/5000 seoond in order not 
to allow the arc conditions to change ; resulte to be described 
later indicate a still shorter time. will not, however, 3 
this subject any further, as it would unduly extend the length 
of this paper to include a description of a complete series of 
experiments on the resistance of the arc which I have recently 
completed. ; 

Effect on the Light Emitted Produced by Variations of the 
Ourrent.—It is well known that the light of the arc varies when 
the current is changed, though how small and rapid the varia- 
tion in current may be and yet produce a perceptible change in 
the light does not seem to have been investigated. Prof. 
Fleming and Mr. Petavel and Mr. Burnie have determined the 
instantaneous values of the light and current in the case of 
alternate-current arcs, and have found that the variation in 
light roughly follows the variation of the current ; the maximum 
luminous intensity oocurring about 1/1000 second later than 
the maximum current. Herr Gorges has also noticed that the 
variations in the current due to the teeth on the armature of 
a dynamo produced an appreciable variation in the light at the 
rate of 500 per second. In order to test how rapid and how 
small a variation of the current from the mean oould be 
detected in the light of the direct-ourrent aro, I 


arranged an 
. aro so that its image as seen through a central slit parallel to 


the carbons was projected on to a rapidly fall hotographic 
plate, the instantaneous value of the current loc recorded 
simultaneously on the same gs by means of an oscillograph. 
The small quick variations of the current through the arc were 
ne the oscillatory discharge of a condenser 
u series with a self-induction through it, so that the arc 
current consisted of a large constant part on which was super-. 
imposed a small ripple which died away after a few oscillations. 
By thie method I find that in an eight-ampere solid arc 
a distinct variation is produced in the light emitted by both 
the + crater and the vapour column when the amplitude of 
the variation of the current from the mean is only 3 per cent., 
and the frequency of these superimposed variations is as large. 
as 4,500 ~~ per second. At this frequency the variation 
light became indistinguishable when the amplitude of the 
variation of the direct current was reduced to 2 per cent. 


Owing to the difficulty in estimating the points of maximum 


density in the band on the plate which represents the light 
emitted in consequence of the smallness of the variation of the. 
current and therefore of the light, I was unable to be certain 
whether the maximum light lags behind the maximum current ; 
but if it does, the lag is very slight, not exceeding 1/10000 
second for an eight-ampere solid aro. It must be remembered 
that the above variations of light are those of the actinic ra 
which affect the photographic plate; the visual rays will 
probably vary in a similar manner, though possibly not to the 
same extent. 

Effect on the Oraters Produced by Variations of the Ourrent.— 
Mrs. Ayrton tells me that she noticed that the variations in the 
current used by Messrs. Frith and Rodgers, who superimposed 
an alternating current of 0'5 to 1:8 ampere R. M. S. value, at 
frequency of 100 ~~ per second on a 10-am direct-current 
arc, 80 altered the shape of the ends of the carbons that she 
could easily distinguish them from normal carbons formed 
without any variation in the current. I find that if the super- 
imposed alternating current be reduced to 0'1 ampere under 
the same conditions, the ends of the carbons appear unaffected. 


Effect on the Vapour Column Produced by Variations of the 
Current.—Sounds : Corresponding with each value of the 
current through the arc there is probably a definite cross- 
section of the vapour column, so that if the current varies 
rapidly through an arc of fixed length, the volume of the vapour 
will also vary and sound-waves will be given out. This, I 
believe, is the generally accepted explanation of the humming 
of the alternate-current arc. In the case of the direct-current 
arc, sounds are also emitted even when the variations in the 
current are very slight. For example, the variation of current 
caused by the commutator segments of a direct-current dynamo 
passing under the brushes can be heard in the arc. This varia- 
tion of the current, caused by the commutator segments, even 
when in good condition, was found by Messrs. Frith and 
Rodgers in the case of a 5-kw. two-pole machine to vary 
between 2:5 and 9 197 cent. of the mean current, according to 
the position of the brushes. Another striking example of bow 
sensitive the arc is to small variations iu the current is furnished 


nd | by the fact that a Wehnelt interrupter, working an induction 


coll on the direct-current street mai l cause any aro 
supplied by the same mains to give out the same noise as the 
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interrupter itself, even when a considerable distance intervenes 
between the place where the arc is connected with the mains, and 
where the interrupter and coil are joined on, as observed by 
Herr Simon, Mrs. Ayrton, and Mr. Jervis Smith. It must be 
clearly understood that the arcs here referred to are normal 
silent arcs—that is, if they were supplied with a really steady 
current, they would have been practically silent.“ In order to 
determine what variation in the ourrent was n to cause 
the arc to emit a clearly audible note, the current from a high- 
frequency alternator,: kindly lent by Sir D. Salomons, was 
superimposed on the direct current by the method shown in 
Fig. 1. The current from the alternator passes through a 
condenser, F, a dynamometer, D, and the arc in series ; and it 
is practically prevented from flowing through the cells which 
supply the arc by the self-induction, L. The direct current is 
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prevented from flowing through the alternator by the condenser, 
F. It was found by this means that a 10-ampere direct- 
current selid or cored aro, length 3mm. to 5mm., would pro- 
duce a distinct note even if as small a R. M. S. current as 1/1000 
ampere, as measured by D, was superimposed on the direct 
current for frequencies of the added current from a few hundred 
up to 8,000 per second. Thue a variation of the order of 
l part in 10,000 from the mean current will alter the vapour 
column sufficiently to produoe sound-waves. Further experi- 
ments with another alternator and R. M. S. superimposed 
currents of 1/20 to 1/10 ampere on a 10-ampere solid arc proved 
that the sounds only became inaudible at frequencies approach- 
ing 30,000 — per second. At these frequencies I am 
uncertain whether the arc had really ceased to give a note, as 
the ear fails to detect sounds of so high a pitch. This sensi- 
bility of the arc for very small changes in its current explains 
the fact that not only can rapid variations of current in any 
circuit supplied from the same generator as the arc be heard 
in the aro, but also variations of current which oocur in a 
totally independent circuit supplied by a separate generator 
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can be detected in the arc due to mutual induction between the 
two circuits. 

Arc as a Telephone  Receiver.-—The fact that the arc is 
sensitive to such small variations in the current and over 
such a wide range of frequency, at once suggests that the 
direct-current arc might be used as a telephone receiver. This 
suggestion, which was made in a leader of the Electrician in 

, had already been carried out by Herr Simon in 1898. The 
method used by Simon for superimposing a microphone current 
on the main aro current is shown in Fig. 2, in which A and B are 
two coils having mutual induction, and M, the microphone. The 
current through A varies when M is spoken into, and induces 
E.M.F.'sin B, which vary the current through the arc in such 
a way that it reproduces sounds and even speech distinctly. 
The variation of the current through the arc obtained by this 
method is not as large as it might be, as the E. M. F. s induced 
in B have to send currents round the whole arc circuit, includ- 


— * Absolute silence is almost impossible, as the least want of 
homogeneity, or impurity in the electrodes, causes small spite and 
9o e. 


ing any steadying resistances, and also through the self. 
induction in the armature, if a dynamo is used, instead of only 
through the arc where the varying currents are actually 
required. I have obtained a better result by N the 
alternator of Fig. 1 witha microphone and mutual induction, 
as shown in Fig. 3. A and B are the two coils of a mutual 
induction, F a condenser of about two or three microfarads, 
and L a high self-induction, the object of the self-induction 
being to prevent the microphone currents flowing round the 
cells instead of through the aro. With this arrangement and 
suitable arc conditions, to be explained later, the arc will speak 
sufficiently loudly and clearly to be heard at a distanoe of 10ft. 
to 12ft. in a quiet room. [Experiment.] The sound-waves given 
out by the arc are, therefore, of such an intensity that when the 
energy is spread over an area of 20ft. diameter, the ear placed 
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point can hear speech distinctly. It seems probable 


at an 

that 1 all the energy available could be coll and concen- 
ttated on the ear, very powerful sound sensations might be 
produced. The loudness of the sounds given out by the arc is 
inoreased by lengthening the aro, as this increases the yolume 
of the vapour column which emits the sounds. It would also 
seem as if increasing the main current which increases the 
cross-section of the arc should also be beneficial, but experi- 
mentally I have not found any appreciable gain. The best 
results have generally been obtained with a current of 10 to 
12 amperes, carbons 11mm. to 15mm., and an arc length of 
20mm. to 30mm. To obtain these long lengths with ease it is 
necessary to use cored carbons or some other means of intro- 
ducing foreign bodies, such as salts of potassium and sodium, 
into the aro, for there is not much doubt that the stability of 
the arc between ordinary cored carbons is due to the presence 
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of potassium silicate in the core. These salts may be introduced 
either by soaking the carbons in their solution, or by using 
them as cores. Mr. Jervis Smith has recommended the insulator 
glass as a core, which I find works well. 

Arc asa T Transmitter.—Before leaving the subject 
of the use of the arc asa telephone, it will be convenient to 
consider its use as a telephone transmitter, though this subject 
striotly belongs to Part II. of this paper. Herr Simon found 
that if he replaced his microphone in Fig. 2 by a telephone 
reoeiver, any sounds made near the aro were heard in the 
receiver. In this case, as before, I find it preferable to modify 
his method by connecting the receiver in series with a 
condenser between the terminals of the aro, as in Fig. 4. 
A sound-wave striking the aro may affect it in two ways, 
either by vibrating the arc as a whole and varying its length, 
or the waves of condensation and rarefaction may alter the 


‘cross-section of the arc : both of these effeota will tend to alter 


the apparent resistanoe of the arc, add hence vary the current 
through it. The sounds obtained in the telephone receiver 
when using the direct-current arc as a transmitter are not gene- 
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very satisfactory, as, besides not being very loud, they are 
obscuri. b extraneous sounds due to the small spits and 


the 


hissea occur in the are each time the air gets to the + 


crater due to any slight defect in thecarbons. Ifa common pair 
of carbons 


be used containing cracks and s gb the noise in 
the receiver is sometimes unbearable, al 


outside source of disturbance of the current through the 
elrcuit. In all experiments on the arc as a telephone trans- 


mitter or receiver, it is essential that the current generator 


should be free from rapid variations, or extraneous sounds will 
be produced. If a dynamo has to be used, then the variations 
of the current produced by the commutator segments may be 
minimised 

. 1, 3, and 4. This self-induction serves the 
of keeping extraneous variations of the current 
out of arc, and pone the variations we desire to 
observe from belng dissipated in the source of supply. Thus 
we see that the direct-current arc is not only extremely senei- 
tive to small variations in its current of almost any frequency, 
but also that it is affected by such small changes of outside oon- 
ditions as sound-waves produce. Whether this sensibility can 
be turned to useful account in telegraphy or telephony remains 
for future experiment to decide. 


(To be continued. ) 


Discussion. 


Pref. W. W. Ayrten seid the paper which they had just heard 
read had given him, as he was sure it musb have given them, 
5 pleasure, not that he had any claim to be ite author, but 
he had felt as ed while hearing it read as if he had been the 
writer. Nor did he experience this pleasure only because he felt 
convinced that ttre experiments of that night, which were mos 
useful for lecture purposes, would assist in the development of 
the électrical induetry of to-morrow, but it was rather because ib 
80 the hearte alike of professional men and of professors 
to find a student like Mr. Deddell, who so resembled the solid. 
carbon arc, for he was ever on the alert to catch ab and magnify 
any bine which might come from nature or man. From Mr. 
Daddell’s work—that presented some two years ago ae well as the 
paper just reed—tbey learnt mach. Among othee things, it had 
taught them how valuable was that research made about five years 
ago by Meere. Frith and Rodgers. These experimenters, using 


^ 


connections as shown in the accompanying diagram, proe that 
when au alternate current circuib was connected to the two elec- 
trodes of a solid-carbon arc supplied from accumulators, the alter- 
nating current was increased nob only in one direction, as might 
have expected, but in both directions, That investigation was 
er drin he had pointed out to them that if they applied the 

8 wbich had been sa pores 

ey w 


by various experimenters in 
certain conditions to an arc, t ould obtain a negative answer 
for the reeistance of the a 


rc. Certain experiments carried out 
since bad confirmed him in that view. Other experimente showed 
that whenever an arc was formed between solid carbons that 


aV was negative, whereas if they were cored carbons this ratio 


8 A 

was always positive. A howl of indignant criticism followed, and 
if be and the „ hed lived in the Middle Ages they 
would undoubtedly have been burnt. Bub there were other 
dielinguiched investigators who had the insight and the courage 
nob to he drawn into this neb of conventional antagonism, aud 
— these were Prof. Gray, who is Lord Kelvin’s successor, 
Mr. Oliver Heaviside, and the chairman of the Dablin section of 
the Institution Ais f. Fitzgerald), to all of whom they were very 
much indebted for so many suggestions. He did nob propose that 
evening to consider whether or not what Messrs. Frith and Rodgers 


ere was the true resistance of the arc, because they would 
ve 


an Moi capis rid soon of going fully into that subject. 
But in j to Messrs. Frith and Rodgers, and in victue of the 
far-reaching principles which they had really brought to light, he 
desired to emphaslee what they had obtained. Mr. Duddell 
had taught them what the significance of Mesars. Frith and 
Rodgere’s work was. Dr. Hopkinson proved to them years ago 
that all alternators could not be run in series. Mr. Daddell had 
nob only pointed oub the im ce of this result, but he had 
shown something farther. He had demonstrated to them that 


the ord so-called perfectly silent arc supplied by the accumu- 
lators was the mouthpiece of a flute, and that the application 
of a capacity in series with self-induction coils had shown some 


y remarkable resulte, In this particular case the vibra. 


ough there is no 


inserting a large self-induction in series with the 
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tion was started and backed up when the capacity was in series 
with the golf - ind sebion coils. Already the author had shown them 
the result which was obtained from this. He had 
showa them how to improve a well-known inetrument—the 
induction ooil—end demonatrated the improvement over using a 
condenser joined up in the usual way, of employing a small motor 
so as to put the condenser across the gap immediately the 
break in the circuit was made. You then got a spark from 
five to ten times as long as was obtained by the apparatus 
used in the ordinary way. One other point came out 
in theee experiments. About 10 years ago a paper read 
by Dr. Sampner and himself before the Royal Society, tin 
out that in the case of an alternating current arc, if they used 
solid carbons the true power given to the are was considerably 
lese than the apparent power. Sabsequent to that he was pretty 
well convinced that in certain circumstances the direct-carrend 
aro behaved in the same way. In the case of a direct-current arc 
between solid carbons when hissing occurred, it was now established 
that the power factor was no longer unity. He was not sufficiently 
certain of thia when be made the discovery, bub now he was sure 
from the resulte of further experiments that with an arc supplied 
with accumulators — s80 called a direct.current arc—if the carbons 
were solid and there was a little hissing, then the power factor 
m'ght vary 7 per cent. from unity. When he read this paper he 
thought the author had proved thao a solid carbon direct-current 
arc was the moet sym tic soul he had ever met. But he was 
convinced now that this was not quite the case, for they had 
shown Mr. Duddell that evening that the sympathy of the arc was 
even exceeded by the sympathy of hie audience. 

Pref J. A. Fieming thought it very difficulo to decide who 
ought to bo congratulated the more heartily that evening—the 
members of this Institution for having had an opportunity of 
hearing such a delightful paper from Mr. Daddell, or Mr. 
Duddell bimself for having completed such a fine piece of work. 
This paper, he was sure, would have very important practical 
results in the future. The matter which had interested him moet 
of all was the experiments with the continuous-current are between 
metal electrodes, because he had been attempting something in 
the same direction himself, but he could not say that the result 
was the same as that arrived at by the author, because he had 
tried carbon only. Certainly, one of the most practically impor- 
tant parts of this paper was ite fioal section as regarded metal 
ewitch contacts. and that would cause some heartecarchings 
amongst those who had been responsible for high-tension switches. 
It was generally believed up to now that the bigh-teneion switch 
oughb to have jaws which broke the arc as rapidly as ble, but 
according to the experimenta carried oub that night that was 
exactly what it ought nob to do. He was particularly struck with 
the results that the author had obtained with his system of 
breaking the primary circuit of induction coils. One well.known 
fact in connection with induction coils was that they sometimes 
would not work well, when the number of cells used was 
increased. This was evidently because the current did not die 
away rapidly enough, and the arc was drawn out. The conclusion 
was that in the design of the contact breaker of induction coils, 
you muet proceed io exactly the opposite way to what you should 
do in designing high tension switches. He was sure this part of 
the paper would have great consequences. | 

The Chairman eaid he had intended calling upon several other 
gentlemen, as well as Mrs. Ayrton, to give the assembly the 
benefit of their views on the subject, but time did not permit of 
this. They wanted their remarks, however, and if they would 
eend in what they had to say it would be published in the Journal. 
They had had extraordinary luck this session so far in having good 


pers to discuss, and the one they had had before them that night 
was almost the beet. 


CATALOGUES RECEIVED. 


We have received from Messrs. Davies, Kent, and STEWART 
a list of their ** flush " wall or floor sockets. These are s 
constructed so that the surface of the sockets is quite flush wi 
the floor or wall when the plug is removed. The sockets them- 
selves are constructed in the beat devioe entirely of poroelain, 
while the surface of the sockets can be varied to suit the wishes 
of the purchaser. We understand from the makers that they 
are stocking these in black or white English china, with plain 
surfaces for the floors, and with ornamental surfaces when the 
sockets have to be placed on the walls. Another type is also 
supers with a brass surface, which will be most useful for floor 
work. 

We have received from Messrs. BERGTHEIL and YouNne some 
illustrated leaflets concerning their Bandy type of electric 
motors. Amongst the motors illustrated is the ‘‘ enclosed ” 
motor for fixing on floors of both the two and four-pole type. 
They aleo make motors for connection to printing machinery, 
in which case much slower s s are used and the number of 
poles in the motors in . With the slow-ranning motors 
arrangements are also made so that they can be secured either 
to the floor or to the wall. In order to convince us of the 
large number of motors which have been supplied, the firm 
issue a list of the leading newspapers in the kingdom which use 
their system of electric motors and their control. About 35 
newspapers are mentioned, from which we gather that the 
system must be eminently successful. 


n89 
rounded pole of the magnet, the other end of the tod 
remains in the V-shaped notch, forming what is called a 
magnetic hinge. R is a regulating resistance; S is a 
reversing switch to get rid of any residual magnetism 
before a test is made. A small storage battery is also 


We have also received from Messrs. Orrorp and JEVONS 
a list of their patent time swithes, which are intended for use 
in arc lighting and on incandescent circuits when the lights have 
to be extinguished at certain predetermined times. The 
arrangements of the switch are such that the lights can also 
be switched on when required, and the whole of these opera- 
tions are conducted with only one working dial. The apparatus 

is a combination of an eight-day clock with mercury 
surfaces. Ths apparatus is contained in cast-iron cases, which 
en it from damage, and is supplied in four different types. 

e operations of each of these is as follows: A, to switoh on, 
or to switch off, only, either at fixed or variable hours ; C, to 
switch on and off at fixed or variable hours ; E, to switch on 
and off at variable hours, and to change over intermediately 
from arc to incandescent, or from full to partial light at a fixed 
hour; G, to switch on, change over, and switch off, all at 
variable hours. All the above are for circuits up to 250 volts, 
with specially insulated types, B, D, F, and H respectively, for 
use on circuits to 500 volts. As an example of the extended 
use that can be made of this apparatus, the firm state 
that the apparatus for switching ‘“‘on” is suitable tor makin 
sub-circuits for lights or motors at a required (variable) 
moment where the mains are controlled from a centre, and the 
resetting done by hand; and off for breaking a circuit, 
such as for public arc or incandescent lights at daybreak ; 
for shop window-lighting after closing hours; for burglar-proof 
lights to extinguish at daybreak ; for public conveniences ; for 
advertising signs; for changing over ‘‘station load” to battery 
sub-station without necessity for full capacity leads ; for discon- 
necting a battery left on charge in a circuit at night-time; for 
cutting off current from electro-plating vats at a pre-determined 
moment ; and for various motor-stopping requirements. The 
inverse operation of breaking or making respectively to be 
effected by ordinary means. The prices of the apparatus are 
reasonable, but we think objection may be taken to the use of 
the mercury contact switch. 


required. To measure the permeability of a sample of 
wrought iron or steel, the balance is first set by the standard 
rod which is supplied with the instrument, the current 
being adjusted until the tractive force corresponds to the 
known value of B which a force of 20 CGS. units pro- 
duces in the standard. Remove standard and substitute 
sample to be tested; adjust sliding weight, W, until the 
beam just drops, and the value of B with a known value 
of H can be direcily read off the graduated scale. "This is 
a good practical method, as it has been found that if a 
sample is good or bad at this force it covers the whole range. 
The standard rod serves as an ampere-meter, and no other 
instruments are required. 

For a practical method of determining B with different 
values of H, we are also indebted to Prof. Ewing, whose 
permeability bridge meets all the requirements. This is 
a method of determining the B H curve by comparison with 
a standard rod, whose B H curve has been previously deter- 
mined by the ballistic method. The main principles of this 
instrument are shown in the sketch, where A is one bar 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
fwe shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 

uestion has appeared. We would call the attention of 

ose sending in answers to the fact that the neatnoss of 
any sketches (which must be ink) sent in is considered 
when marking the relative values of these answers. All 
formule must be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter should be written on one side only 
of the paper. Questions may be sent at any time. 
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whose B H curve is known. The bar to be tested is parallel 
to the bar, but is not shown in theelevation. These bars must 
be 12:56cm. (4 ) long. These are slipped into two parallel 
magnetising coils, C. The ends of the rods are joined by two 
yokes, E E, are held tightly in position by meansof set screws ; 
from these yokes project two long iron arms, D D, which 
nearly meet; in the gap is a box containing a magnetic 
needle, F; M is a controlling magnet. The magnetic 
needle serves as a detector to show when the yokes are at 
the same magnetic potential. Such a condition will only 
exist when the magnetic induction in the two rode is the 
same. In that case the magnetic circuit will be complete 
in itself ; the lines that got from right to left in one bar 
will return from left to right along the other. If the rods 
have the same permeability, this state of balance will be 
roduced with equal ampere-turns for each rod; if not, 
lance can only be obtained by altering relative number 
of ampere-turns. To do this, the number of amperc-turns 
in the magnetising coil of sample rod is altered by means 
of switches, while the same current passes through both 
coils, To prevent the current altering while the adjust- 
ment is being made, the switches are furnished with a 
second set of contacts, which throw in compensating resist- 
ances as the number of magnetising coils is reduced, so that 
the total resistance of the circuit is unchanged. The number 
of turns in the magnetising coil of the standard is 100, 
hence the mognetising force due to this coil with a current 
of one ampere equals 10 C.G.S. units, so that any desired 
magnetising force may be supplied by means of an ampere- 
meter and adjustable resistance. 

The number of turns on the sample bar may be increased 
to 210 by means of a switch provided on the instrument 
as before. The relation B to H is known for the standard 
bar, we know the current which is enough to show at 


QUESTIONS. 

355. Explain how a shunt-wound exciter can reverse itself 
whilst exciting the field of an alternator. State probable 
causes. The alternator has claw type revolving field, and 
was working at light load. —E. P. 

3536. On switching on a motor to a single-phase alternating 
circuit, the volts appear to drop quite out of proportion to 
the increase in load. Why _P. A. 


ANSWERS, 
Question No. 329.—Describe and explain what you consider 
the best workshop method of determining the values of 
B and H, and for plotting B and H curves of wrought 
iron and steel. 


Answer to No. 329 (awarded 78. 6d.).—For workshop use 
it is only generally needfal to test the permeability of 
different samples of wrought iron and steel with a known 
value of H, and the best method to do this is by using 
Prof. Ewing’s magnetic balance. The balance consists of a 
5 beam, A, pivoted at a, which is divided up into 

visions for B, reading from 1,200 to 1,600, a sliding 
weight, W, for adjusting. Under one end of the beam is 
an electromagnet, C, which is excited by a current which 
gives exactly 20 C.G.S. unite of magnetising force. One pole 
of this magnet is rounded, the other pole having a V-shaped 
notch cut into it. On this magnet reste the piece of iron 
or steel to be tested, D. This rod passes through the end 
of the beam, and must be turned lin. diameter and din. 
long. When the beam pulls the iron rod away from the 
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what value of the induction, B, the comparison is being 
made, and B is, of coarse, the same for both rods when 
the condition of balance is produced. The number of 
turns on the other rod gives by its ratio to 100 the ratio 
of magnetising force for that rod to known force applied 
to standard rod; hence a point in the BH curve of the 
rod under test is determined, and by changing the current 
as many pointa as may be wished may be obtained, from 
which the curve may be plotted. In cases where rod to be 
tested is much inferior to the standard, a switch is pro- 
vided for reducing the turns on the standard rod to 50, 
when H becomes 5 C. G. S. units instead of 10 G. C. S. units 
per ampere. W. A. J. 


Answer to No. 329 (awarded 78. 6d.).— There is in use 
at the works of Messrs. E. Scott and Mountain, Limited, 
Newoastle-on-Tyne, an apparatus for measuring the 
permeability of iron and steel used in dynamo magnets, 
which has given very reliable and accurate results as tested 
by measurements made on the actual machines from the 
magnets of which the test samples were cut. It is built 
substantially on the lines of the apparatus described in 
Chapter IV. of ‘“Continuous-Current Dynamos” by J. 
Fisher-Hinnep, but different in a few details. It is liable 
to no serious errors due to external magnetic fields, is direct 
reading, easily calibrated, and easily used and understood. 
It requires only about 20 minutes to make a complete 
series of measurements necessary to plot the B and H 
curve of a sample of iron right up to the highest values of 
B used in ordinary dynamo work. The samples used are 
only lin. in diameter and 3jin.long. A point is left on 
the side of a magnet casting, from which three or four of 
these samples are cut and turned to the above dimensions. 
An average of the readings from each is taken and the 
curve plotted from these. The dimensions of the appa- 


ratus are given on the sketch. The weight of D is 143Ib., 
and the weight of the balance weight, together with its 
suspending arm, is 491lb. The apparatus is constructed 
in accordance with the law of magnetic traction, which, 
stated briefly, is that a net of cross-section A square 
inches, magnetized to a density of B lines per square inch, 
can develop a pull of 0000000133 x B? A. The scale on 
C is calibrated by hanging known weights on E and markin 

the position of D when balance is obtained. The arm, C, 
can thus be engraved to read lines per square inch directly. 
A second scale is engraved on C for the higher values of B. 
This scale is used when the weight, E, is lifted off, thus 
enabling the higher values of B to be measured with a 
shorter arm than would otherwise be possible. With the 
apparatus of dimensions shown in the sketch, values of 
B from 30,000 to 100,000 lines per square inch are read on 
one scale and from 80,000 to 120,000 on the other. A 
correction worked out for the apparatus as shown gives a 
number of ampere-turns per inch to be subtracted from the 
observed number equal to 00012 B”. The ammeter used 
to measare the current in the magnetising coil is graduated 
in ampere-turns per inch length directly. In using the 
apparatus the weight, D, is set to a point on the scale of C, 
and the current gradually decreased, by means of a carbon 
rheostat in circuit with the coil, till the yoke breaks away 
from the sample. It is found to be quite impossible to get 
accurate din by keeping the current constant and 


shifting weight D, as the disturbance caused by moving D 
makes the readings very inconsistent. The curves obtained 
from this apparatus have proved quite accurate enough for 
ordinary dynamo designers’ requirements, and the rapidity 
with which they can be obtained makes it a very useful 
workshop method of obtaining B and H curves.—J. L. 


Answer to No. 529 (awarded 5s. ).—Undoubtedly the best 
workshop method of determining the figures for a B and H 
curve is by a permeametre (as designed by Prof. Silvanus 
P. Thompson). Fig. 1 shows the construction of this instru- 
ment. A is a block of soft iron, the centre of which is cut 
away and a hole about gin. diameter bored through u 
part; through this hole is fitted a brass tube, on which is 
wound a coil of wire which is connectcd to a battery 
through an ammeter and variable resistance. The iron to 
be tested should be turned circular and fit the brass tube. 


ocnt fo which Spring 
p; es allacfked, 


brass lube 


Vata ble 
VA 3 Res «s tance 


One end of the rod is attached to an ordinary spring 
balance, and the other rests against the inner part of iron 
frame. This end of the iron should be very carefully faced, 
as also should that part of iron frame with which it makes 
contact. The method of taking the readings is as follows : 
Lay the permeametre on its side so that the iron rod occupies 
a horizontal position, switch on the current, pull steadily 
on the spring balance till the rod breaks away from the 
iron frame. Note pall required. Take these readings 
with varying strengths of current, and we get a series of 
values for B of the iron rod, thus— 


z P 
B= Lan / E. 


P = pull in pounds; 
A = sectional area of iron rod in square inches 
| ^ g-.37TC 
10 | 


| = length of iron rod between points a and 5 ; 
C = current in amperes ; 
T- number of turns in coil. 

This is a very quick method of determining the values 
of B and H, and quite accurate enough for commercial 
purposes. 

Another method, due to Fieher-Hinnen, and described in 
his book on “ Continuous-Current Dynamos,” is admirably 
adapted for the workshop ; it possesses one slight disadvan- 
tage compared to the first method described—t.c, it has to 
be graded. The principle of the instrument will be 
apparent from Fig. 2. A represents piece of iron to be 
tested, round which is wound a coil of wire; the ends of 
the test piece require very careful planing. The arched 
pieces, C D, are made of much larger section than the 
test piece, and rest on two knife-edges. The purpose of 
plece marked E, and weight F, is to maintain equilibrium 
whilst the lever, G, is adjusted, in order to use instrument 
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while F is fixed at a certain value of B. Then the current 
in the coil is reduced until armature of magnet is just 
released, or the exciting current may be kept constant, and 


GRADUATED G LEVER FROM 
WHICH VALUES OF B ARE OBTAINED 


[A 


Fia. 2. 


position of weight altered till the armature is released. The 
value of H is determined in the same manner as before 
described.—R. F. W. - 


Question No. 350.—When feeding boilers with very soft feed 
water, in which there is a good deal of peat acid, what kind 
of feed pipes would you recommend 1) taking the outlay 
into consideration, (2) disregarding outlay altogether ? 

Best Answer to No. 330 (awarded 10s. ).—Tho enquirer’s 
experience with peat water must be somewhat unusual, as 
the writer has generally found that the water collected 
from a peat district is of a very satisfactory character for 
the purpose of feeding boilers, and is mostly free from 
both hardness and acidity. A notable example of this is 

the water from Loch Katrine, which is supplied from a 
t district, and is considered to be probably the best 

eed water in this country. The scientific mode of pro- 

cedure for EPEE with boiler feed water suspected of 
containing deleterious matter is, first to have it analysed 
quantatively, and the amount of objectionable matter per 
gallon of water ascertained. Then, either in the feed tank 
or ina separate tank, and before admission into the feed 
tank, a substance should be introduced which will neutralise 
the objectionable constituent. The most general disadvan- 
tages met with infeed waters aredue to hardness, arising from 
the presence of lime in suspension, or acidity. The hardness 
is usually eliminated by treating the water with lime, and 
the acidity by treating it with common soda. The water 
in question should treated before admission to the 
boilers with the latter substance, and in a sufficient quantity 
to destroy ita acidity, in which case the feed pipes could be 
of the ordinary material and construction, and no additional 
outlay would be incurred through them. It may in this or 

5 case, however, occur that there is not sufficient 
available space adjoining the boiler plant to admit of the 
necessary settling tanks being put down for efficiently 
treating the water prior to ite admission. The acidulated 
water would, therefore, have to be admitted through the 
feed pipes to the boilers and treated in the boilers to 
destroy the acidity ; consequently the pipes would be sub- 
jected to the corrosive action of the acid, and if there is no 
question of outlay the best course would be to have the 
pipes made of copper, as this material is capable of resisting 

the corrosive action of acid.—E. T. J. 


Answer to No. 330 (awarded 58.).— When feeding boliers 
with soft feed water containing peat acid, the pipes 
through which the cold water is pumped are inclined to 
get choked up with a sort of growth something after the 
nature of green slime that one sees on s t ponds. 
To minimise this trouble I should, in the first case, where first 
cost is an important consideration, advise extra large feed 
pipes of cast or wrought iron with cleaning-out apertures 
arranged so that the pipes could be cleaned out periodi- 
cally. In the second case, disregarding outlay altogether, 
I should recommend steel pes lined with lead, as this 
growth will not adhere to latter metal.—W. J. C. 


COMPANIES’ MEETINGS AND REPORTS. 


NERNST ELECTRIC LIGHT. 


The fire ordinary general meeting of the shareholders of Nernst 
Electric Light, Limited, was held on Wednesday last at the 
Westminster Palace Hotel, S. W., Sir Henry C. Mance presion 

The Secretary (Mr. G. Opitz) read the notice convening the 
meeting, and also a notice from Mr. Zusman, one of the directors, 
in which he stated that he would move resolutions requiring the 
directors to invite the managing director to resign his office as 
sucb, to resign his office as director of the Company, and to allow 
Mr, Zusman to have unrestricted access ab all reasonable times to 
the booke, papers, and documents of the Company. 

The Chairman expressed the pleasure ib gave them to see Pref. 
Nernet with them again, and offered congratulations to him on 
his having been awarded the grand pus ab the Paris Exhibition. 
He proceeded to review the balance-sheet. It must be remembered 
that the accounts covered a period of 19 months. Ab the stabutory 
meeting of the Company, Mr. J. Swinburne bad advised them 
not to rush the lamps on to the market, but predicted thab after 
careful experiments to determine the best commercial form lamps 
should be ready for sale by this autumn. But for the fire 
his predictions would have been realised, and in spite of that 
the lamps had now reached a commercial state. He did nob think 
the time taken to reach this sbage was OE. considering the 
importance of the work to be done, and their business might 
have been much damaged if the lampe had been issued in a 
crude form, and hence had been likely to bring discredit on 
them. In perfecting the lamp they had not been behind the 
other holders of licenses. Thus Mr. Westinghouse, the General 
Electric Company of Berlin, and Messrs. Ganz and Co., of 
Budapest, had the control of these patents 12 months before 
they had. Messrs. Ganz say they would nob be prepared to issue 
lamps before April or May next, and Mr. Westinghouse had refused 
to discuss the prices to be charged for lamps because he had not 
any ready for sale. The Berlin company had only just begun to 
rent lamps to the public. He was firmly convinced of the value 
of the lampe, even of the type which required preliminary heating 
by a spirit lamp or match. He had used these lamps in bis private 
house, and found that on an average they lasted over 500 hours. 
Their own tecbnical advisers, however, believed that it was 
essential to make the lampe automatic, and hence had devoted 
their energies to perfecting the lampe exhibited ab the offices of 
the Company that day. They proposed to sell their lampe out- 
right, and ib might interest those present to know that the extent 
of lighting in the various countries they could supply appeared 


from report to be this: that there were 38,000 arc lamps and 
5,000, incandescent lamps now in use. They had 
obtained 47 patents in various parte of the world, 


and applications for 14 other patente were still pending. 
He theu referred to the good work done by their g 
director, Mr. Drake, in organ their various depart. 
ments, and to the disputes which arisen between him and 
Mr. Zusman. He (the chairman) took the responsibility of refusing 
Mr. Zusman access to the books, because they were bound to 
exercise great secrecy over the details of the lamps. He also 
objected to one director interfering with the staff as likely to 
break discipline. At the time the objections were made, however, 
Mr. Zusman was informed that he could obtain copies of what he 
wanted after consulting the Board. Ab the next Board meeting 
Mr. Zusman submitted a protest, declaring that the past conduct 
of the Company had been op to ite interests, and had been a 
policy of inanition, and that the managing director had been guilty 
of neglect and mismanagement, and had subordinated some of the 
best intereste of the mpany to those of another company, 
Turning to the question of a factory, they hoped to secure the 
English patente and thus be allowed to manufacture in this 
country, when they could supervise the work better than if the 
factory were abroad. Their right to the royalty on lamps sold in 
England should help them in coming to some such arrangements 
when the English company was established. If the directors were 
to leave the Company that day they would leave a valuable asset. 
By not establishing factories before they were actually required, 
and by not sending out agente 1 to advertise an inven- 
tion which spoke for itself and requ no advance advertise- 
mente, they had eaved the Company considerable sums. He 
begged to moved the adoption of the report. 

Mr. Bernard Drake seconded the motion, and gave a résumé of 
the etabe of the technical work of the Company when it was 
formed by Mr. Zusman, the promoter. The lampe then shown 
were of large candle-power only. From these they had develo 
the 16-c.p. lamps exhibited ab thelr offices that day. The time 
spent in eo doing was well apent as ib prevented them issuing lamps 
before they were in the best possible form, and they had now 
standardised what they believed would be a most successful lamp, 
Many difficulties had been surmounted in the process of develop- 
ment, such as the undue heating of the metallic connections to 
the glower, the heeting of the holders, etc. Mr. Zusman had 
stated that he would bring charges against the speaker, but he 
had not adopted the gentlemanly method that might have been 
expected from him of disclosing the details beforehand, so that he 
(the speaker) might have had an opportunity of looking up the 
supposed facte. He did not therefore propose to refer to the 
matter until Mr. Zusman and the supporters he had recently 
stack was fired made he had placed his resignatio managing 
ab was e he n as ma 
oie in the hands of his colleagues, but they had 115 
accept it. 
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Mr. Ben Zusman then read his charges, which took over an 
hour. He declared his opinion that the paso conduct of the under- 
taking by Mr. B. M. Drake bad been opposed to ite true intereste, 
and that its future was foredoomed to failure if he was permitted 
to retain any longer the position he now occupied as managing 
director, or if he was allowed to remain a director at all. Tbe 
detail charges related to infrequent attendance at the cffices of 
the Company, preferential placing of contracts for materiale, and 
undue favour shown to the Electric Resistance and Heatin 
Company. The heaters owned by thie latter company h 
been discovered in the Nernst Lamp Company’s laboratories, 
and ib was agreed tha» this latter Company should get 
all the heaters they required ad cosb price. Mr. Drake 
afterwards wrote a letter in which it was euggested that the 
preferential rate should be 15 per cent lees than to other people. 
This letter was stopped by the chairman. Finally, Mr. Zusman 
said bis last charge was that Mr. Drake's overbearing manners 
and absence of tact were continually making enemies, He had 
d ta with the services of the only people who knew how to 
make a practicable lamp, and had brought about the resignation 
of Prof. Nérnst as technical adviser. He had entrusted the Com- 
pany's orders to incompetent contractors at 60 per cent. higuer 
tban could be obtained from competent firms el«owhere, and had 
placed orders of the Company with a view of benefiting another 
undertaking. He concluded by moving an amendment that the 
report should be received bub not adopted. 

Mr. August Cohn seconded the motion, as one who was respon- 
sible for a great proportion of the preferred shares, and expressed 
the opinion that if Mr. Drake remained manager of the concern 
they would never get adividend He added that the fees of the 
directors were quite out of proportion to the position of the 
Company. 

Mr. Ronald Power considered there was a very strong prima 
facie case for Mr. Zusman’s action, and he thought the share- 
holders ought to insist on the enforcement of an intelligent com- 
mercial policy. He challenged the directors to show that any 
practical etep had been taken to establish foreign agencies in 
countries where they were entitled to sell these inventions. 

An animated discussion followed, and a deeire was expreesed 
that. Mr. Drake should be given an opportunity to reply to the 
charges that had been made against him. 

The Chairman pointed out that the charges had been carefully 
prepared, and many of them he had never heard before. The 
meeting could hardly expect Mr Drake to give the necessary 
explanations now. Mr. Zueman had been many weexs p ing 
these charges, and it was nob fair to ask any man to answer them ab 
a moment’s notice. 

After further discussion, it was decided to adjourn the meeting 
for a month, and the proceedings, which had lasted for three 
hours, concluded. 


MARCONI'S WIRELESS TELEGRAPH. 


On Tuesday Major Samuel Flood Page, managing director, pre- 
sided at the fourth ordinary general meeting of the Company, 
held at the offices in Finch lane, E.C. 

In moving the adoption of the report and accounta (which we 
published in our last issue) the Chairman said the accounts 
covered a period of 13 months, as the directors had decided to 
change the date of the financial year from Aug. 31 to Sept. 30. 
The only change with regard to the capital was that £1,000 more 

ad been is-ued and thao was part of the money included in the 
note which stated that of tbe uniesued ebares 12,500 were subject 
to the option reserved by an agreement of Aug. 30, 1900. "That 
transaction had been closed, and the Company had received 
£97,600, but only £1.076 came into tbe present accounts. After 
dealing with the other items in the accounts. the Chairman 
referred to the German patents. Everybody who had a German 
patent thought he had got something of great value, and this was 
especially the case on the Continent. About 12 months ago it looked 
as if the Company wss manifestly in difficulties with the German 
Patent Office. Dr. Fleming and he, however, went to Germany 
and demonstrated to the complete satisfaction of the German 
officiale that the portions of Marconi'a apparatus which they had 
regarded as anticipated were of no use at all to wireless tele- 
graphy. Tbe result wae that the Company got the German 

tents, which were received a few days ago, fooi paned by a 
fetter from the patent agent stating that he thought the Com- 
pany’s 5 for patents stood a good chance indeed 
of being granted. Tbe Chairman went on to state that the Board 
of Trade committee appointed to consider the question of intro- 
ducing the German and United States system of granting patents 
into England had no intention whatever of making such an intro- 
duction into this country. There was no more improper power 
than to give paid officials the authority to reject applicatione for 
patents. Referring to the arrangement by which this Company 
received £100,000 fully paid shares from the International 
Marine Communication Company, the Chani man eaid it would 
be moet disappointing to him if he or his predecessor had 
nob some day to congratulate the shareholders of the Wireless 
Telegraph Company upon the gread value of those shares. This 
was the first time they had had a profit and loss account, and this 
clearly showed they were actually earning money. Referring to 
the large snm of £5,926 for ealaries and directore’ remuneration, 
he must remind them that it was absolutely necessary tbat they 
should keep an educated technical staff in order to carry out the 
work and experiments, upon the success of which the fortunes of 
tho ny very materially depended. After considerable expe- 
rlence of the Company, he might say that the expenditure was 
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most moderate, and without it they could nob have attained the 
position they now held of being to undertake almost any 
work placed in their hands. Several members of the Belgian Cabinet 
were greatly interested in wireless telegraphy, and he thought 
their action in eupporting this Company in ite efforte to demon- 
strate the value of the invention would be the means of influencing 
other governments. The chief business of the year was undoubtedly 
the fact that they had completed the whole of the 32 sete of 
apparatus for her Majesty's navy. The captain of H. M. S. 
% Vernon" had been good enough to forward the directors a 
letter expressing satisfaction with the system, and with the 
rapidity with which it had been completed. The shipa now fitted 
with the apparatus were moving certificates of Marconi's wireless 
telegraphy. He had not the slightest doubt that before long com- 
mercial companies would follow the example seb by her Majesty's 
Government. With regard to the works at Chelmsford, they 
could now turn out all the apparatus uired during the next 
12 mopthe. By the end of January next he hoped they would be 
able to prove to the Admiralty the value of the new patente, and 
it was his firm conviction that the business of the Company was 
certain to extend, and to become one of the greatest instances of 
the application of science to industry. 

Mr. W. W. Goodbody having seconded the motion, the report 
wae unanimously adopted without discussion. 

The retiring directors, Mr Guglielmo Marconi and Mr. John 
Mooney. were unanimously re elected. 

An extraordinary general meeting was then held for the purpose 
of moving a resolution that the directorate be increased from 
seven to ten. The Chairman said they wanted gentlemen who 
had influence with the Government, and therefore it was pro- 

to elect Mr. Henniker Heaton, M.P., Sir Charles Euan- 
mitb, and Mr. Albert Ochs to the Board. 

Mr. J. F. Bannatyne seconded the resolution, which was 
carried unanimously. 

A vote of thanks to the chairman concluded the proceedings. 


INDIA RUBBER, GUTTA PERCHA, AND TELEGRAPH 
WORKS. 


An ordinary general meeting of this Company was held this 
week at the Cannon.streeb Hotel under the presidency of the 
Hoa. Henry Marsham, who said that on the present occasion 
the accounte were for a fall period of 12 calendar months, The 
accounts would, he thought, be considered satisfactory. 
could certeinly not have come before the shareholders under s 
favourable conditions had they not, to meet the high price of raw 
material, taken the unpopular sbep of raising the selling price of 
their goods. Their customers had tacitly acknowledged the 
necessity of the Company's doing so by the continued support 
they had given it. The directors intended returning to more 
reasonable selling prices ab the earliest opportunity. The price 
of indiarubber showed signe of falling ; the hag of guttapercha, 
however, maintained ite high standard, and they did nod anticipate 
lower values in that product. With regard to the Pacific cable, 
though they had not = received any official reply to their tender, 
they must consider the matter closed so far as they were ocon- 
cerned. They must nob, however, be despondent. The layin 
the Pacific cable would supply an important Imperial want, he 
as especially affecting that Company, would widen the market of 
British cable manufacturers. He moved ''that the report and 
accounts for the financial year ended Sept. 30 last be received and 
adopted, and that a dividend of 15s. per share, free of income tex, 
payable on the 14th inst., be now declared." 

motion wae carried unanimously. 


ELECTRIC RESISTANCE AND HEATING. 


Ab the first ordinary genstal meeting of this Company, held ab 
Winchester House on Tueeday last, the Chairman (Mr. Cyril 
Wanklyn) commenting upon the firsb annual report, said there 
was still some hope that their process had a future before it. The 
one feature of the Company's business upon which they could look 
with unalloyed satisfaction was that the material patent of the 
nom pany had been granted in all the countries enumerabed 
in bhe prospectus except Germany, Denmark, Norway, and 
Russia, but though they had been unable to obtain the 
material patent, they had obtained a large number of appa- 
ratus patente. A great deal of work, trouble, and anxiety had 
been entailed in the progress of their endeavour to prove the 
value of their process, and they had had to meet difficulties one 
by one. The failure of the Company to receive payment in full in 
respect of 8 550 shares, relied on as part of the working capital 
was really a knock-down blow to the Board. More than a third 
of the workiug capital (£6,500) had never come into the coffers 


of tbe Company. The want of the capital left them at 
a point at which they were almost bound to prove 
what the process oould do. If the subscriptions for 


the 8,550 shares were not received, there was only one 
course before them, and that was liquidation, with a view to 
reconstruction. If they could overcome two or three of the 
obstacles that had appeared in the details of the manufacbure, he 
believed there was a very good future before the Company. He 
moved the adoption of the report aud accounts. 

Captain Bax seconded the motion. 

In reply to Mr. Guldalla, the Chairman said the vendors 
received from the Company £32,500 in cash and £62,600 in shares 

The report and accounts were adopted, and the chairman and 
Lieut..Colonel W. T. Ellis were re-elected auditors. 
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DOUGLAS SOUTHERN ELECTRIC TRAMWAYS. 


The annual meeting of the Douglas Southern Electric Tramways, 
Limited, was held on Tuesday at Manchester, under the chairman- 
ship of Mr. T. J. Hutchinson. The report showed a profit on the 
year’s working of £1,617. 14s. 9d. 

The Chairman said efforte were made to bring their line 
into more immediate touch with Douglas town, and they were 
hoping to make such arrangements with the Douglas Corporation 
as would be for the good of the psoplo of Douglas. They regretted 
there was no dividend for the ordinary shareholders, but 6 
cent. was being paid te the preference shareholders, and if that 
were divided equally between the whole of the shareholders it 
would amount to nearly 4 per cent. all round. The Company was 
solvent, and the shares were likely to improve in value. 

The report was adopted. 


ery 
CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


_ Asuncion (Paraguay).—The Municipality invite tenders for the 
DATAND of the electric light in the town. Tenders by Jan. 15, 

Southampton.—The Tramways Committee have instructed the 
town clerk to arrange for tenders to be obtained for six additional 
cars, l i 

Ploesti (Roumania). —The Municipality invite tenders for the 
installation and working of an electric tramway for 30 years. 
Tenders by Jan. 3, 1901. 

Aberdeen. —The Electric Lighting Committee invite tenders for 
the supply and erection of storage batteries. Tenders by Dec. 22. 
Details in our advertisement columns. 

Madrid.—The Department for Agriculture, etc., invite tenders 
for the installation and working for 60 years of an electric tramway 
from Insepete to Fogas and Boranova. Tenders by Jan. 7, 190°. 

Mendon.—The Urban District Council invite tenders for the 
supply and erection of various plant for the municipal electricity 
works. Tenders by Dec. 31. Details in our advertisement 
columns. 

Swindon.—The Corporation invite tenders for three high-speed 
triple-expansion steam dynamo», one balancer, and one motor- 
generator. Tenders by Deo. 24. Details in our advertisement 
columns. 

Edinbargh.—The Corporation invite tenders for the extension 
(about 100 lamps) of the electric lighting installation ab the City 
5 Tenders by 31st inst. Details in our advertisement 
columns, 


Farnworth.— The Urban District Council invite tenders for 


eight 66 passenger tramcar bodies, motors, undertrucks, con- 
trollers, etc. Tenders by Jan. 10. Details in our advertisement 
columns, 

Harrogate.—The Corporation invite tenders for two high- 
pressure 30fb. by 8ft. Ĝin. Lancashire 
plete, and economiser. Tenders by Dec. 25. 
advertisement columns. 

Bettersea.—The Council invite tenders for the supply of 
ordinary and prepayment podria J meters, in accordance with 
specification No. 10. Tenders by Feb. 1, 1901. Details in our 
advertisement columns. 

Brighton.—The Council invite tenders for the supply of 
unarmoured and armoured lead-covered electric cables during the 
year ended Dec. 31, 1901. Tenders by Dec. 24. Details in our 
advertisement columns. 


Dotails in our 


Partick.—The Corporation invite tenders for the construction, : 


supply, and erection of steam dynamos, battery-charging motor, 
ter, and balancer. Tenders by Jan. 7. Details in our 
advertisement columns. 


Ayr.—The Corporation invite tenders for the work required in 
forming permanent way, rail-laying, roadwork, etc., of about 


53 miles of electric tramways. Tenders by Dec. 28. Details ib 


our advertisement columne. 


Middleton.—The Corporation invite tenders for superheaters, 
economisers, feed pumps and pipes, tanks, steam and exhaust 
pipes, valves, and accessories. Tenders by Jan. 2, 1901. Details 
n our advertisement columns. 

Rathmines.—The Electric Lighting Committee invite tenders 
for the supply and erection of various plant for the extension of 
the municipal electricity works, Tenders by Jan. 10, 1901. 
Deteils in our advertisement columns. 

Kertch.—The Municipality invite tenders for the installation 
and working of an electric tramway. Particulars may be obtained 
from the Manager, Bank of Commerce of Azoff Don, at Kertch, 
Russia. The town has a population of 50,000. 

Bradford.—The Corporation invite tenders for the erection of 
an electric tramcar shed at Duckworth-lane, Manningham. 
Drawings, etc., may be seen at the office of the City Architect's 
Department, Chapel-lane. Tenders by Dec. 24. 

Worthing.—The Corporation invite tenders for the supply and 
erection of a main switchboard. Specifications, etc., can be 
obtained from Messrs. Burstall and Monkhouse, 14, Old Queen 
street, Westminsver, S. W. Tenders by Dec. 31. 


boilers, with fittings com- 


for the electric light ins 


Belfast. — The Harbour Commissioners invite tenders for 
10 tramway trucks, each capable of carrying a weight of 10 tcns 
on a 3ft. gauge. Further information may be obtained from the 
harbour engineer, Mr. G. F. L. Giles. Tenders by Jan. 7. 

Tooting.—' The Metropolitan Asylums Board invite tenders for 
the execution of certain wiring and other works in connection 
with the proposed electric light installation at the asylum now in 
course of erection ab Tooting Bec. "Tenders by Jan. 2, 1901. 
Details in our advertisement columns. 

Manchester.—The Tramways Committee invite tenders for the 
supply of tramway bonds. Specifications, etc., may be obtained 
on application to Mr. J. M. M’Elroy, general manager, Tramways 
Department, Town Hall, Manchester. Tenders by Deo. 22. 
Details in our advertisement columns. 

clr rac IDE ao ta Council amie Mn for 
supplying the wiring and fittings necessary for the electric 
lighting of the new town hall according to plan and specificatione, 
which can be seen at the office of Mr. Jobn Houchen, town clerk, 
London-road, Thetford. "Tenders by Jan. 1, 1901. 

Leeds.—The Lighting Committee invite tenders for electric 
lighting plant as follows: (Section A) two sete, each comprising 
engine of 2,000 b.h.p., two-phase alternator of 1,400 kw. capacity, 
aud exciter ; (B) two sete of surface-condensing plant. Specifica- 
tions, etc., may be obtained from Mr. Harold Dickinson, manager 
of the department, 1, Whitehall-road, Leeds. Tenders by Dec. 31. 

Manchester. — The Manchester Ship Canal Warehousing 
Company, Limited, invite tenders for the supply, delivery, and 
erection of 22 electric jib cranes required for work at the new 
transit shed, No. 8 dock, Manchester. Specification, etc., can be 
obtained at the office of Mr. W. H. Hunter, M. I. C. E., chief 
engineer to the company, 41, Spring-gardens, ter. 
Tenders by Jan. 4. 

Winwick (near Warrington, Lanes. )—The Committeeof Visitors 
for the County Asylum invite tenders for (Contract No. 8) wiring, 
etc., including ring main and feeders, sub-main, lamp circuits, 
switchboards, distribution boards, fittings, etc. The drawings, 
etc. can be inspected at Winwick Hall, and also at the offices of 
the architecte, Messrs. Crisp and Oavley and W. S. Skinner, 
Edinburgh-chambers, Bald win-street, Bristol. Tenders by Dec. 29. 


Worthing.— The Electric Lighting Committee invite offers from 
any person, firm, or company willing to instal, equip, and main- 
tain a system of electric tramways in the borough, with power to 
the Corporation to acquire the same ab any specific date upon 
agreed terms, such offers to specify the price to be paid for current 
to be supplied from the central station of the Corporation electric 
lighting worke. Tenders by Dec. 31. Details in our advertise- 
ment columns. 

Norway. —The Secretary for Foreign Affairs has received a 
dispatch from her Majesty's Consul- General at Christiania stating 
that tendere are invi by the Stavanger Corporation for the 
establishment of electrical communication or transmission of 
power from the Altesrig Waterfalls to Stavanger, a distance of 
about 39 kilometres, in accordance with the plans of a civil 
engineer named Schoien. Tenders must be received by Jan. 2, 
1901. Further information may be obtained on application to 
Mr. E. Berentsen, British Vice-Consul, Stavanger. 


Wolverhampton.—The Tramways Committee invite tenders 
for the supply of the necessary materials and labour for the 


| construction of tramway track and contingent works in Tettenball- 


road, New Hampton-road, Waterloo-road, Darlington -s reet, Queen- 
equare, Licbfield-street, de p i Piper'e-row, Bilston street, Cleve- 
land-road, and Bilston-road to the borough boundary, amounting to 
a route length of about 44 miles, mainly double track. General 
conditions, etc., may be seen ab the office of Mr. J. W. Bradley, 
M.I.M.E., borough engineer and surveyor, Town Hall, Wolver- 
bampton. "Tenders by Jan. 15. 


RESULTS OF TENDERS. 


Steckport.—A contract has been entered into with Dick, Kerr, 
and Co., London and Preston, for 20 double-deck cars. 


Ilford. —The Council have accepted the tender of H. and G. 
Measuree, Croydon, at £1. 10s. each, for lamp columns, 


Bristel.—The tenders of Higginbottom and Mannock and of 
Ferranti, Limited, for switchboards have been accepted. 


Bolton.—The Tramways Committee have accepted the bender 
of Mr. J. W. Witter for heating carsheds at Shiffnall-street. 


Maidstone. —The Electric Lighting Committee have accepted 
the tender of Cole, Marchent, and Morley, Limited, at £1,209, 
for surface condenser and feed-pumps (Section C). 


Burton.—The Corporation have accepted the tender of Geipel 
snd Lange, Victoria-street, Westminster, for the eapply of a 
400 kw. alternator engine and condensing plant, at £3,335. 

Heywood. —The Council have accepted the tender of W. J. 
Fryer and Co., Limited, London, for wiring premises in Hey wood, 
in accordance with the wiring regulations adopted by the Council, 

Portsmouth.—The Corporation have accepted the tender of 
Macartney, McElroy, and Co., London, at £18,280, for the over- 
head electrical equipment of tramways in the borough of Ports - 
mouth, and extending to Cosham, Hante. 


London County Council —The Council have accepted tbe offer 


of Macfarlane and Co. to erect in position, at £178. 10s. 6d., the 


lamp standards now being manufactured by them under contract 
tion for the Victoria-embankment and 


Westminster Bridge. 
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Southampton.—The Council have accepted the following 
tenders: Westinghouse Company, for supplying equipments for 
six more care at £253. 13s. per car, being the same price as paid 
before ; Milnes and Co., for supplying iea for six additional 
an ab £290 each, being an increase of £43 on the price previously 
paid. 

Portsmouth.—The Corporation have accepted the tender of 
Dick, Kerr, and Co., London and Edinburgh, at £202,409. 6s. 4d., 
for the permanent-way construction and underground feeders in 
connection with the equipment for electric traction of the tram- 
=e in the borough of Portamouth, and extending to Cosham, 

te. 


Bermendsey.—The following tenders for the supply and erec- 
tion of cast-iron lamp columne, arc and incandescent lampe, 
awitchings, and fittings have been submitted to the Electric 
Lighting Committee : essrs, Oliver and Co.. Plumstead, £2,848. 
10s. 3d. ; Johnson and Phillips, Old Cbarlton, £2,842. Se. 9d.; 
Verity's, Covent Garden, £2,845; Crompton and Co., Mansion 
House-buildings, £2 595; Haydn, Harrie, and Co., 11, Victoria- 
street, S. W., £3,292 ; Brockie-Pell Arc Lamp Company, £3,718. 


Dartford.—The Urban District Council have received the 
8 tenders for the erection of an electric light station at 
artiord : 


T. Martin, Dartford ..........—. 1e cessere 2 = £8,043 
Leslie and Co., Keneington- square, W.. „ 4, 6 537 
J. Lonsdale, Swanley Junction .. ............— . . 5,935 
Perry Bros., Cambridge Heath, N. E.... . 5.807 
J. Smith and Sons, Norwood, S E H . 5,619 
H. Somerford and Son, Clapham, S. W. (accepted) 4 906 


Brighton. —Eleven tenders have been received for the constt a0 - 
tion of tramroads and laying down wood paving in certain streets of 
the borough. The tendere are in two sections—viz. : (A) for the con- 
struction of the tramways and the laying of wood paving on the 
tracks with Jarrah wood, except where soft wood is necessary ; 
(B) for the laying of wood paving on each side of certain of the 
tramway tracks. The tenders range in Section A from £68,217 to 
£87,013, 7e. 5d., and in Section B from £20,224 to £40,038, the 
quotations in the latter section varying according to the descrip- 
tion of the wood. The totals for the two sections vary from 
£102,487. 14s. 5d. to £121,327. 3s. 5d. Ab lest night's meeting 
of the Town Council it was recommended to accept the teuder of 
Messrs. Macartney, McElroy, and Co., Limited, of Glasgow, to 
construct the permanent way of the tramways, including the 
paving of the tracks with Jarrah wood, except where soft wood is 
necessary (Section A), and to construct wood-paved 5 
on each side of, but excluding the tramway tracks, of Jarrah wood 
5 B), in accordance with the specification prepared by the 

rough engineer and surveyor and the tramways engineer, the 
wood to be the quality of the sample submitted, the whole of 
the work to be rr ea on or before Aug. 31, 1901, for the sum 
of £102,487. 14s. 5d. 


BUSINESS NOTES. 


TRACTION. 


Uelchester.—The Town Council have sealed their application 
for a tramways provisional order. | 

Wolverhampton.—The Tramway Committee have decided that 
the space outside the tramway lines should be macadam or granite 
sobda. 

Mewoastie.—The Corporation are negotiating with the Walker 
Council to ran a tram service through Wallsend and Willington 
Quay districte. 

Smethwick.—The Corporation have now agreed to grant a leasc 
to the British Electric Traction Company of the tramways within 
the borough for 21 years. 

Huaddersfield.— Early io January a portion of the tramway 
service will be run by electric traction. The question of the 
Sunday running of cars will be considered shortly. 

Esher. —The Urban District Council have declined to assent to 
the London United Tramways Company’s application with regard 
do ths proposed tramways so far as they might lie within the 
jurisdiction of the Council. 

Ayr.—The Town Council have agreed to borrow £50,000 for 
electric tramways from the Prudential Assurance Company ab 
84 per cent., bhe loan being repayable, principal and interest, in 
80 equal half-yearly instalmente of £1,166. 

Glasgew.—The Corporation have passed a provisional order 
ander which power is sought to make 10 extensions of the tram- 
ways, including linea to Renfrew, Govan, Rutherglen, and Cambus- 
lang, the total distance being about 12 miles. 

.— The Town Council at their last meeting discussed 
the quesbion of purcbasing the Keigbley Tramway Company's 
lease. The line iteelf has for some time been the property of the 
Corporation. No public announcement was made of the result. 

Sheffield. —The Tramways Committee bave reported a profit of 
£12,562 for the half-year ended Sept. 29, of which £7,802 has been 
placed to reserve, leaving £4,760 to be placed to the accumulated 
net surplus. The profits since the Corporation took over the 
tramways shows a total of £64,000. 

Bournemouth.—At the monthly meeting of the Town Council 
ib was announced that the Poole and District Electric Traction 


discussed the question of providing 


passen 
electric overh 
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Company had accepted the Council's offer of widening the road ab 
Bargates or pay the Council the cost, providing in either case the 
coat did nob exceed £500 The matter was referred to the Roads 
Committee, the surveyor to submit plans. 

Hyde.—The Town Council have formally passed a resolution 
authorising the Corporation of the borough to promote a Bill in 
Parliament, in conjunction with the Corporations of Stalybridge, 
Mossley, and Dukinfield, for authority to construct and work 
electric tramways and to supply energy in the boroughs named. 
The above resolution has been confirmed ab a subsequent rate- 
payers’ meeting. 

Sedgley.— Ab the last meeting of the Urban District Council 
letters were read from the British Electric Traction Company, 
stating that that company were just as anxious as the Council for 
the work of the scheme for electric trams to be proceeded with, 
and no unnecessary delay would take place with the construction 
of the line. Directly circumstances would permit, the work would 
be proceeded with. 

Waterloo. with-Seaferth.—The Urban District Council last week 
received a communication from the Liverpool Corporation Tram- 
ways with reference to the proposal to construct a tramway along 
Seaforth road, and aleo a memorial from property owners, rate- 
payers, and residente of Seaforth protesting against the proposal, 
the consideration of which was deferred until the manager of the 
company had been interviewed. 

Quay.—Mr. Mertz and Mr. McClelland, engineers 
of the tramways company, have explained to the District Council 
thao the laying of the proposed lines which would branch out 


f-om Wallsend, one goiog by the high road and the other by the 


riversi-ie, will nob necessitate the alteration of any roads or levels. 


The tramways would run pan the large works, and at Willington 
8 


Quay would run through principal street. 
Bolton.—The Corporation have passed the statutory resolution 


in ard to their Bill, under which works estimated to ooeb 


£350, are to be conebructed. Out of that sum borrowing 
powers to the amount of £215,000 are asked for the cost of the 


new tramways and reconstruction of existing lines. and for the 
electric equipment of the new tramways a further sum of £15,000, 
the borro 


moneys to be repaid in 
Douglas —The committee of the 


years. 


wald Court recently 
acilities for conveying 
Ramsay Pier. Mr. Shaw showed that by an 
wire a motor witb two trailers could be pub upon 
the pier, the whole to cost £850. The committee decided to recom- 
mend that Mr. Shaw’s scheme sbould be accepted if the structure 


gers alon 


of the pier would stand the strain, and the enquiry was adjourned 


to Wednesday next at Douglas. 


Ashton-under-Lyne.—The Town Council have resolved that 
application be made to the Board of Trade. under the Tramways 
Act, 1870, for sinction to borrow £26,570 for the purposes of the 
Ashton under. Lyne Corporation Tramways Order, 1900 ; also that 
the Council adopt & memorial to the Board of Trade praying for a 
provisional order authorising the Corporation to construct, main- 
tain, and work certain tramways in the township, parish, and 
borough of Ashton-under-Lyne, and to order the corporate seal to 
be affixed thereto. 

Halifax.—Mr. A. P. Trotter on the 17th insb. inspected the 
newly-completed tramway extensions from King Cross to Tuel- 
lane Top, on tbe Hebden Bridge route, and from Boothtown to 
Catherine Slack, on the Queensbury route. As a result the section 
to Tuel-lane was opened for balf-hourly service on Tuesday. With 
regard to the Catherine Slack eection, the inspector preferred that 
the line should be epe by the Board of Trade's permanent. 
way inspector before being opened for traffic, and the latter will 
visit Halifax for that purpose to-day. 

Chester. —The question of the Chester tramways, upon which a 
poll of the citizens is to be taken during the fireb week in January, 
was the principal subject of discussion at the meeting of the Town 
Council, There appears to be considerable misapprehension on 
the part of the ratepayers as to the scheme. The Mayor said the 
extreme limit of the cosb of the scheme, presaming all the powers 
to be exercised in the most expensive way, would be £150,000 ; but 
no particular echeme had as yet been adopted. It was decided 
iris plain statement of the facts of the case be issued to the 
pu e 

Richmond. —The * of the Tramways Committee, which 
Was approves by the Town Council ab their last meeting, dealb 
with the tramways proposed by the London United Tramways 
Company, and concluded as follows: The committee do not ab 
the present moment deem ib necessary or desirable to submit any 
definite recommendation to the Council, except that the consent 
asked for be not accorded. The Bill will be deposited on or before the 
2lsb insb., and they will tben be in a position to consider ite pro- 
visions in detsil and submit recommendations as to any sbepa to 
be taken thereon." 

Bradford.—The formal opening of the new electric tramway 
from Four Lane Ends, Bradford, to Thornton took place on the 
18th inst. Ad a luncheon held Musee nen uy at the Great Northern 
Hotel, Thornton, the cbsirman of the Tramways Committee 
(Councillor James Hill) said he considered that the opening of the 
Stanningley and Thornton lines would be the means of putting 
thousands a year into the pockets of the Bradford Tramways 
Company. When, however. the Corporatiun took over the private 
enterprise, both lines would prove & success, and they would be 
able to run right through to the city for 3d. 


Xork.—The Corporation have agreed to purchase the tramways 
on the following terms—viz,: the price of the tramlines, sette, 


— eee eee 


land, and bulldings to be £12,000; the price for the cars and other 
rolling-etock, horses, harness, tools, and effecte, hay and other 
consumable stores to be ascertained by valuation on completion of 
the purchase; the purchase to be completed at the expiration of 
two years; pending completion the company to work tbe tram- 
ways on its own behalf, and to be entitled to the profite, and the 
Council to maintain and keep in repair the tramrails and roads. 
The resolution further authorised application to the Board of 
Trade for their consent to the purchase. : 


Surbiten.—Ab a general meeting of the local ratepayers’ 
association last week resolutions were passed asking the Council 
to call a meeting of ratepayers and electors to consider whether 
trams should or should not be admitted to the district, and to 
receive a deputation on the subject. The Council, however, have 
decided that no useful purpose would be served by receiving a 
deputation at the present time. The Council have sealed the 
tramway company’s agreement, which, we are informed, is very 
favourable to the company, as tbe Council is, we understand, to 
have the option to purchase the undertaking in 25 years’ time at a 
valuation. | 
.  Oleothorpes. —A*t the last meeting of the Urban District Council 
ib was agreed to ask the tramways compauy to place before the 
Council without prejudice all the contracte entered into by them 
for the erection and equipment of the power station, and then the 
Council would come to an early decísion as to whether they would 
proceed with their electricity scheme, and serve an unconditional 
notice on the company to sell the site of the station and the station 
and plant. It was carried that a portion of Grimsby-road, 


having been open more than 21 days, as specified in Clause 3 of 


the agreement to the Act of 1899, the Council require it to be 


reinstated within seven days for traffic, failing which steps be 


taken bo carry into effect the terms of the agreement. 


Leioester.—The Tramways Sub-Committee in their report 


recommend the adoption of the overhead trolley system of electric 


traction, with a central electric traction power station, to be 


sibuate on land adjoining the Lero refuse destructor in Belgrave- 
gate; further, that the continuous direct current system of gene- 
rating plant be adopted, and desigus and tenders, when required, 
be obtained from electric traction firms for boilers, engines, gene- 
rators, switchboards, and all other electrical and mechanical 
equipment on a specification prepared with the advice of the 
eonsulting engineer ; also that, when required, designs and tenders 


for overhead equipment, feeder cables, etc., be obtained under 
similar conditions; and that parliamentary powers be sought 


which should include the reconstruction and extension of the 
present tramways aud the construction of a number of new lines 
over routes, most of which are covered by the existing 'bus 
services. Albogether the total length of the routes will be about 
20 miles. 

Walsall. —Tbhe Tramways Committee have agreed upon tho lines 
to be laid down in connection with the authorised extension. 
cost of construction aud electrical equipment is from Park street, 
along Wolverhampton-road, roughly estimated at £10,000 a mile. 


The committee have approved of the draft lease to the South 


Staffordshire Tramways (Lessee) Company, Limited, of the tramway 
lines from the borough boundary on the Wednesbury and Darlaston 
roads to the Brown Lion Inn at the Pleck for 21 years, and from 
the Brown Lion Inn to Bloxwich and Mellish road for 
from Jan. 1 next, in accordance with the terms of the agreement, 
dated Nov, 23, 1899, and scheduled to the Waleall Corporation 
Act, 1900, and they have sealed the conveyance from the South 
Staffordshire Tramways Company to the Corporation of the 
tramway undertaking in the boreugh, and to an assignment of 
the tramway depôb at Bircbille, and aleo to the said lease. Various 
resolutions have been adopted to the effect that the repairing and 
maintaining of the tramways be added to the borough surveyor's 
department, and that a ganger and three men and the requisite 
plant be secured, and that the various lines agreed upon be 
constructed. 


Oardiff.—In consequence of Mr. Ellie's report, ib has been 
agreed that Mr. Harpur, the borough engineer, who will lay the 
tramway track, will meet Mr. Glenn, the engineer of the tramwa 
company, to see if they can arrange matters so that the company's 
tracks, which are the lines in the centre of the town, may be got 
ready for electric traction when the Corporation acquire the lines 
in January, 1902. Work was commenced on Monday on the 
section—Cathedral-road to the docks—at Cowbridge-road end of 
Cathedral-road by a gang of 50 men. The atreet on either side of 
the track will be laid with wood blocks, and between the two seta 
of rails a pew kind of composite block will be laid as an experi- 
ment. Similar work will be commenced shortly in Castle-road. 
Mr. A. Ellis has advised the Tramways Committee that they 
would have to consider the question of cars, nk that the 
makers were so full of orders that ib would take nearly a year to 
deliver. Mr. Ellis said they would want 120 cars —100 for actual 
running and 20 for standing by and emergenciee, This will 
involve an expenditure of between £80,000 and £90,000. A reso. 
lution recommending that the committee visit certain towns to 
see the type of car now running, and manufacturers’ sheds to see 
bhe class of material used, was carried, 


British and Foreiga Electrical Vehiole Co. Thie Company 
has been registered with a share capital of £150 000, of which the 
vendors take 96,000 fully-paid £1 shares in part payment of the 
purchase consideration. The balance of 54 000 shares of £1 each is 
just now being issued. The Board is composed of Colonel J. F. 
Caldwell, J.P., and Mesere. Roger H. Fuller, Theodore G. 
Chambers, and Ernest W. Hart; and Sir Wm. H. Preece is the 
consulting engineer. The Company owns carriage depóte, works, 


originally from £30,000 


The 


three years 
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and charging stations in Lambeth, Notting Hill. gate, Kensington, 
and Shoreditch, and has been formed to acquire the aesete of the 
Leecoll Electric Battery Company, Limited, 

share in the Leecoll patents in Victoria and 
France, Belgium, Italy, Hungary, and Spain, and in any other 
countries where it may hereafter be thought desirable to take out 


ther with one-half 
ew South Wales, 


patents (with the exception of the United States and Canada, 
wherein patents have been granted; but this Company 

uires no rights as to these countries) Patente have been 
applied for in Austria, 55 Norway, Russia, and India. 
The Britith patents are owned by the Leecoll Electric Batte 
Company, Limited, who sell them to this Company, together with 
all their properties and contracte. From the description of the 
Leecoll accumulator in the prospectus, we understand that it 
gives 12 watt-houre per pound of cell during a five hours’ dis- 
charge, and ib is made on an original plan, a metallic coating 
being deposited ou the negative when iu the act of charging, and 
being stripped off when discharging, so that there is no active 
material to fall out of position, and no possible chance of buckling, 
the durability of the Leecoll cell is apparent. Ib is also stated 
that the cost of maintenance is extremely low, and that the cost 
of manufacture of the Leecoll battery is much lees than that of 
lead plate cells, as no skilled or expensive labour is required. An 
interesting report on tests made by Sir William H. Preece over a 
period of four months is included in this document, which appears 
in another column. We are informed that the property acquired 
in Lambeth for £7,000 is the old electrical cab station, which cost 
to £40,000. Ibis a good sign that the 
vendors are taking all their interests in shares except in respect to 
propertiee. . 

Liverpool ——At the adjourned meeting of the Town Council 
last week the overcrowding of the tramways was discussed, and 
this brought to light a statement to the effect that, while when 
the tramways company had the tramways the cars were only 
licensed to carry & certain number of passengers, the preeent care 
are nob licensed to carry any certain number of gers, and, 
therefore, there is no contravention of tbe law. This is more con- 
venient to the authorities than the poor people who are over- 
crowded. In connection with this matter, we notice in the 
Liverpool daily Press lettere complaining both of the overcrowding 
and of the one-class syatem on account of the writers having 
brought home from their journeys à number of involuntary con- 
tributions in the shape of unwelcome zoological specimens of 
various kinds. These people will hardly be satisfied at being told 
that their only remedy lays in trusting to their own lege, unless 
they can afford to hire a cab. The proceedings of the Tramways 
Committee, which were confirmed, contain a recommendation that 
the Council approve of a supplementary estimate of £15,000 on 
tramways ordinary acoount. Ib was explained by the gentleman 
who moved the acceptance of the minutes that this supple- 
mentary estimate was owing really to the increase of the traffic 
and passengers of the undertaking. At the beginning of the year 
they estimated the interest at £39,639, sinking fund and repay- 
ment of loans £40,096, and the working expenses £320,000 (the same 
as the year before). They found that during the year, owing to the 
rapid development of the system, the tramways had increased 
enormously. The receipts had increased over 15 per cent., the 
mileage about 19 cent., and the passengers 27 cent., 80 
that id would be plain to the Council that with such increase of 


, traffic the expenses must also increase. Therefore ib was that this 


£15,000 was required. Of course the undertaking was providin 
for this. It was not going to be any burden upon the rates, an 
the committee hoped at the end of the year they would have a 
surplus, nob a large one, he was sorry to say, but probably £5,000 
or £6,000 over working expenses. This year they had had more 
expense than they were likely to have in the future, as they had 
horse cars, omnibuses, and electric cars all to provide for. By the 
end of the present year they would have done with horee traction, 
and at thab moment they had done away with the whole of the 
horse cars, but had still omnibuses Fannie With only electric 
cars working they hoped to have a large profit ab the end of next 
year. Facilities have now been provided for a continuous electric 
tramcar service from the centre of the city (South Castle-street) to 
the North Docks, vid Breck and Breckfield roads. 


Southampton.—The Tramways Committee have decided to 
recommend that the resolution authorising the Electricity Com: 
mittee to maintain the electrical equipment of the tramways be 
rescinded, and that the Tramways Committee be empowered to 
take full control of the working of the tramways and the main. 
tenance of the equipment other than the supply of electric energy. 
At a subsequent meeting ib was resolved that the elect:ical engi- 
neer be instructed to proceed with the specification for the exten- 
sion works, taking the line through Canute.road. It was also 
decided that the Electricity Committee be informed that the 
Tramways Committee anticipate that 10 additional cara will be 
ready for use on the new tramways through Canute-road and So. 
Mary’s-road to the Avenue in March next, and asked whether 
they will be prepared to supply the increased power required at 
that date. The assistant borough accountant submitted a return 
showing an income in excess of expenditure of £4,893. 18s. 2d. for 
the period commencing April ] and ending on Sept. 30, 1900. In 
moving the adoption of the report, the Sheriff said that relative to the 
extension of the tramways through Sb. Mary's street, the com. 
mittee thought it was advisable, in view of the criticiems of the 

ublic over the reconstruction of the old system, that there should 
be a sub.commibtee to look after the work, and one had been 
appointed. Concerning the additional cara, they were to go on 
the present routes. It must be patent to everyone that the com- 
mittee found it utterly impossible to cater for the traffic between 


5960. 
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five and six o'clock in the evening. They bad all the cars out, and 
then they had not only the general traffic, but also the workmen 
to deal with. In wet weather the difficulty increased, because 
people objected to sib on damp seate, and thus a large number of 
customers was lost. They hoped to have the new cars ready 
in three months. The new cara for St. Mary's route would have 
garden seate, and would have a larger carrying capacity than the 
present ones. They would be of full size, there being no Bargate 
to deal with. The committee asked that six cara should receive 
the ''never wet” sets, which had been tried with satisfactory 
resulte, With regard to the profits for the six months ending 
September, the sberiff said they made £4,000 in the previous half- 
year, and the Council had received a similar amount from the 
committee for the present half-year, making a total of £8,000 
during the trate. But the committee felt that that was all 
the Council muet expect for this year. They would have more 
money iu hand, but they had decided to build up a reserve fund, 
and one for depreciation, so they asked the Council to be satisfied 
mie c had been given them on this occasion, The reporb was 
opted. 


LIGHTING AND GENERAL, 


Liehfleld The City Council have sealed their application for an 
electric lighting provisional order. 

Iace.—The Council are obtaining a report on electric lighting 
from Meesrs. Lacey, Clirehugh, and Sillar. 

Aspull. —Meeers. Lacey, Clirehugh, and Sillar are preparing a 
repor» on electric lighting for the neil, 

Ayr.—The Town Council have agreed to borrow a further sum 
of £25,000 for electric lighting exbtenrions. 

Warwick —The Town Council have confirmed their resolution 
to apply for a provisional order for electric lighting. 

Mairn.—A scheme of electric lighting for the burgh, Pi veter 
by Mr. Purves, Edinburgh, is being considered by the Lighting 
Committee. 

South Shields. --All the principal thoroughfares in the town, 
and many of the residential streete, are now illuminated with the 
electric light. 

Barmard Castie —The Urban District Council are taking no 
action with regard to the Cleveland and Durham Electric Powsr 
Compeny's Bill. 

Chelsea Electricity Sapply Co.—The transfer books of the 
debenture stock will be closed until Dec. 31 for the preparation 
of interest warrante. 

Upholland.— The District) Council appear to be favourable to 
the Lancashire Electric Power Company's scheme for supplying 
electric energy in balk. ` 

Larne. — The Urban District Council bave jast paesed plans 
submitted by Larne Electric Company for laying down cable and 
for placing transformers. 

Huddersfield.—Application has now been made to the Local 
Government Board for a 25 years’ license to provide a local 
municipal telephone service. 

Tonbridge.—Mr. R. Hammond’s electric lighting scheme has 
been adopted, and application will shortly be made for sanction 
to a loan of £20 000 for that purpose. 

Stoke-on-Trent —The Local Government Board have agreed to 
extend tbe term of repayment for the electric lighting loan of 
£9,900 for the workhouse from 15 to 20 years. 

Improved Electrie Glow Lamp Co.—We are informed by this 
Company that they are taking up the sole and exclusive rights of 
the Hammond joint boxes. recently noticed by us. 

Hebburn —The Electric Committee are making enquiries of 
the various electrical power companies to ascertain the conditions 
upon which the companies can supply energy for all purposes. 

Bacup.—A deputation of the Town Council has been appointed 
to wald on Mr. Pelham, ab the Board of Trade office, for the 
purpose of obtaining an extension of the electric lighting order. 

King’s Lynn.—The Electric Lighting Committee have been 
instructed to enquire and report ae to the powers and means of 
extending public lighting to the courte and yards of the borough. 

Muneaton.—The Council bave approved the plans of the pro- 
posed new buildings at the electric works as prepared by the 
n and tenders will now be advertised for carrying out the 
works. 

Salford. — The Tramways Committee will recommend the 
Council ad its next meeting to appoint Mr. E. Hatton, at present 
tramways engineer, as both tramways engineer and general 
manager of the new electric tramways system. 

Battersea.— Application is to be made to the London County 
Council for sanction to the loan of £10,600 in respect of additional 
mains, etc , which it has been decided from time to time to provide 
in connection with the electric lighting of the borough. 

Dablin.—Fifteen members of the Electric Lighting Committee, 
including the Lord Mayor, have been surcharged with payments 
made to effect necessary alterations in the electric light supply to 
private consumere, amounting in the aggregate to £2 000. 

Share Market.— There was a little more movement in electric 
shares during the past week. Sales were recorded in Bromptons. 
British Electric Traction, City, Westminster, St. James's, Edmond- 
son preference, Metropolitans, and in British Columbian Electric 
Railway. 

Personal —Mr. J. Douglas Allan has been appointed junior 
assistant for distribution at the Leith Corporation electricity 


works.—Mr. Edward Unsworth, of 8, Greenbill-street, Greenheys, 
Manchester, has been appointed agent for Lancashire for Mr. 
A. P. Lundberg, M. I. E. E. . 

Hunstanton.—Mr. Stevenson’s report to the Urban District 

Council shows that the cosb of providing the electric light in the 
Council's district would be about £4, 500, and if Old Hunstanton 
were included there would be £500 extra. The Council have 
agreed to apply for & provisional order. 
Zurton.— At the Town Council meeting last week a return was 
presented stating that the quantity of electric light sold in Board 
of Trade units during the past month was 26,955, showing an 
increase of 4,991. It was resolved that the Council undertake the 
letting out of electric motors on the hire-purchase system. 

Cardiff.—The extension of electric mains in Newport-road is 
to be deferred ou account of the change to the continuous-current 
system, which is to be made as soon as possible. The recom- 
mendations in Mr. Ellie’s recent report as to concentrating the 
pas for lightiog and tramways in one place ab Roath have 

n accepted, and Mr. Ellis is to report upon the amount of 
plant required. 

Manohester.—At the City Council meeting on Wednesday ib 
was decided to appoint Prof. Kennedy electrical expert, on the 
terms that he shall receive either 4 per cent. upon all works 
executed by him estimated ab £400,000, or an inclusive sum of 
£15,000 in half yearly payments. This sum does not include the 
architectural work of the shell of the building at Stuart-streat, 
which will be prepared by and at the cost of the Electricity 
Committee. ö 

Stroud.—Sir William Marling presided at a meeting of the 
Chamber of Commerce on the 19th ineb. The chief business was 
to consider the rates charged by the National Telephone Company, 
and in the couree of the diecussion Mr. W. G. Clissold said the 
National Telepbone Company had been the greatest hindrance to 
the extension of telephonic communication. Sie William Marling 
undertook to draw up a memorandum on the subject to be sub- 
mitted to the Associated Chambere of Commerce, 

Fire.— We regret to learn that on Saturday Messrs, Hooper's 
5 cable, and rubber works av Millwall were destroyed by 
fire. Some idea of the ex ent of these premises may be obtained 
by the fact that they range about 200ft. long and 100ft. wide. 
Over 200 men have been thrown out of employment aa a result of 
the disaster. It is reported that the cause of the outbreak is at 
present unexplained. The fire broke out in a building right in 
the centre of the works, where epun-yarn seizipgs, hemp rope, and 
guttapercha were stored. 

Appointments Vacant.—The Electric Light Committee of 
Salford invite applications for the poet of an electrical engineer ab 
£700 per annum. — The Corporation of Soutbend-on-Sea require an 
electrical engineering assistant. Full particulars of these vacancies 
ape in our advertisement columns. The Lancaster Town 

uncil have decided to advertise for an electrical engineer able to 
take charge of the el-c:ric tramways as well as tho electric lighting. 
We have referred elsewhere to the post of tramway engineer 
to the London County Council (£1,000) shortly to be advertised. 
Kanon for the posb of a foreman, to reside ab, and take charge 
f the machinery aod staff of. the generating station in connection 
with the electric light installation for the Victoria embankment 
and Westmioster Bridge will also be advertised for shortly. 


Manchester Telephenes.—The City Council on Wedneeday 

reed that the consideration of the question as to whether it 
should reaffirm its decision of rig 14, 1897, in regard to 
telepbonee, should be adjourned till the February meeting, and 
that the Telephone Committee should be instructed to confer 
with the Salford and other urban authorities within the Manchester 
telephone area on the -ubject of telephony and report to the 
Council at a future meeting. Oar readers may recollect that the 
reeolution referred to expreesed approval of the objecte of a 
proposed independent competing company, subject to terms and 
conditions being arranged to the satisfaction of tbe Corporation, 
and reserving to the Corporation a status to communicate with 
and be heard before the Post master General or other Governmenn 
authority in reference to the subjecb, and as to the conditions of 
any license affecting the city of Manchester. 

Steck Exchange. — The Stock Exchange Committee have 
appointed Jan. 3 a special settling day for City of London 
Eiectric Lighting Company's provisional certificates (60 per cent. 

id) for 200,000 44 per cent. second debenture stock; Mount 

balmers Copper Mines 4,053 7 per cent. cumulative preference 
sbarea of £1 each, fully paid, Nos. 1 to 917 and 20,218 to 23,353; 
and 10,000 ordinary shares of £1 each, fally paid, Nos. 50,001 
to 56,000 and 71,001 to 75,000; and Notting Hill Electric Light- 
ing Company's further issue of 2,2C0 ordinary sbares of £10 each, 
fully paid, Nu. 10,001 to 12 200 The undermentioned securities 
are to be quoted in the official list: Cbaring Cross and Strand 
Electricity Supply Corporation’s further issue of 30,000 44 per 
cent. cumulative preference shares of £5 each, fully paid, 
Nos. 20 001 to 50.000; and City of London Electric Lightiug 
Company's provisional certificates (60 per cent. paid) for 
£200,000 44 per cent. second debenture stock. Applications 
have been made to the Stock Excbange Committee to appoint 
a special sv! tling day in Kalgoorlie Electric Power and Lighting 
Corporation’s 150 000 6 per cent. cumulative preferred shares cf 
£l each, 108. paid. Nos. 1 to 150 000; Marconi’s Wireless Tele- 
graph Company's 77 088 shares of £1 esch, fully pald, Nos. 1 to 
40,000 and 100,001 to 137 083, and 60 000 vendors’ shares of £1 
each, fully paid, Nos, 40,001 to 100,000; and Motor Manufac- 
arog ioo peny s 240,432 shares of £l each, fully paid, Nos. 1 
to f] e 
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Ilford.—The Surveyor reported at the last meeting of the Urban 
District Council that the eleotric generating station works were 
p satisfactorily. The report of a sub-committee who 

ad visited Kingston - on- Thames to inspect the incandescent lamps 
in use there, and who now recommended the Council to adopt the 
same, was agreed to. 

Whitehaven.—The Council have decided to ap ly to the Local 
Government Board for sanction to borrow £10, or the purpose 
of carrying oub the works recommended by the consulting engi- 
neers, along with the contemplated extensions to public and 
private mains. A detailed estimate of the cost of the proposed 
works has been asked for. 

Alloa.—The Burgh Commissioners will make a commencement 
with public lighting by placing ig are lamps in various streets. 
The original scheme proposed by Mr. Spence included 32 lamps, 
and if the trial proves successful the number of lampes will be 
increased. Sanction has been obtained to the borrowing of £12,000 
in connection with the Alloa electric lighting order. 


Walsall.—The Electric Ligbting Committee are unable to 
accede to the request that they should extend the existing maln 
in Bradford atreet along Wedneebury-road so as to supply electric 
lighb to the Wednesbury-road Congregational Church, having 

to the probable small consumption of current. The total 
number of consumers supplied on Nov. 30 last was 169. 


Padsey.—A petition has bsen presented to the Town Council 
by the Independent Labour party against the granting of parlia- 
mentary powers bo tbe Electric Power Diatribution Syndicate on 
the ground that a combination of the local authorities could do 
the work more effectively. The Council are taking steps to prevent 
any company or avy person coming wibhin the township for the 
purpose. ; 

Swadlincote.—A letter from the Board of Trade was read ab 
the last meeting of the Urban District Council enquiring whether 
the Couucil had proceeded to carry out the obligations under 
the electric lighting order, and elicited that the clerk had been 
instructed to reply that no steps had been taken, and that the 
time already granted should be extended for carrying out the 
terms of the order. 

Bermondsey.—The new Borough Council have come to the very 
sensible conclusion to approach the Board of Trade witb a view to 
secure the insertion in a Bill that authority proposes to introduce 
in Parliament in favour of making electric lighting areas 
coterminous with the new borough areas, provision to extend the 
Bermondeey electric lighting order over the whole area of the 
Bermondsey borough. 

Rochester.—The Town Council have an offer to purchase so 
much of the undertaking of the Rochester, Chatham, aud Dietrico 
Electric Lighting Company as is within the city. Mr. F. Charles 
Raphael has been asked to advise the Corporation as to the value 

of the present distributing system within tbe city, and the valua. 
tion of the proportion of the provisional order will be considered 
after this has been done. 

Heywood.—At the lasb monthly meeting of the Town Council 
id was resolved to apply to the Local Government Board to sanc 
tion the appropriation of a piece of land adjoining Egerton road 
for the purpose of constructing electric supply works thereon. Ip 
was also resolved that a conference of | authorities interested 
in the acquisition of the Bury, Rochdale, and Oldham Tramway 
Company, Limited, should be convened. 

Bristel.—The Electric Committee have asked Mr. Williams. 
architect, to report whether he thought the plans prepared for 
the Avondale works were such that he could safely assume the 
deir rusa Ae carrying out the works, and, if so, whetber he 
would be willing to prepare a specification, give an estimate of 
the cost, and state a probable date when he thought the works 
would be completed. Various short extensions of the alternating- 
current mains have just been authorised. 

St. Austell.—The Urban District Council have formally con- 
sented to the application of the St. Austell and District Electric 
Light and Power Company, Limited, for a provisional order under 
the Electric Lighting Acts, 1882-1899, in substitution for the 
order now subsisting and known as the St. Austell Electric 
Lighting Order, 1894; and the Council waive their powers of 
purchase thereunder, and concur in taking such steps as may be 
necessary to obtain the revocation of the order of 1894. 

Lytham.—The Urban District Council have obtained a report 
from their consulting electrical engineer, whom they had asked 
if he could l penai Boa any means of reducing the estimate of 
lighting Lytham. He proposes by cutting out street lighting, to 
bring down the price of the current to that of gas. Taking 18 lights 
as the average number per house, it would only require 250 houses 
to cover all expenses. The committee have agreed to talk the 
mabter over with the engineer and report to the Council. 

Stoke Newington.—The Electric Lighting Committee recom. 
mend the Council that any provisional order that would confer 
poser on rE private person or body to supply electricity in the 

rough of Stoke Newington, otherwise than by agreement with 
the Borough Council, should be opposed. The chairman of the 
General Purposes Committee is to be added to this committee. 
Enquiries are to be made as to the probable consumption of elec- 
tricity by private consumers in this borough in the event of such 
supply being furnished by the Council. 

Wallsend.— Regarding a communication sent by the District 
Council to the Walker and Walleend Gas compen concerning the 
new electric mains, and pointing out that the authority would not 
be responsible for any damage done to the mains because of their 
contiguity to the sewers, a reply from the company was read at 


the lasb meeting of the Council steting that the mains had been 
lawfully laid, and anyone who damaged them would be liable. It 
was decided that a letter be sent to the company intimating that 
the Council had resolved to defend their position. 


B.E.T. Athletic Club. The athletic club attached to the British 
Electric Traction Company recently held ite second general 
meeting, the chair being taken by Mr. J. Devonshire, who gave 
a short résumé of the summer experiences of the club. He state i 
that the ground at Shepherd’s Bush was now being used for 
football, and that the team had won four matches out of the firs» 
five played. On Friday, the 14th, the club pare & very successful 
smoking concert at Anderton’s Hotel. he concert was well 
attended, and the organisers provided an excellent and varied 
programme, 

Banbury.— The Electrical Power Distribution Company: 
Limited, are transferring their order, with the consent the 
Corporation, to a subsidiary company which has been formed 
under the name of the Banbury and District Electric Supply 
Compauy, Limited. The charges for light have been fixed at 7d. 
per unit up to 100 hours as the maximum demand, and for any 
further qonay supplied 24d. per unit. The charge for energy 
separately metered for power is the same, with the exception that 
2d. is substituted for 24d. The undertakers propose to commence 
their operations in the borough ab a very early date. 


Islington.—Ab the meeting to-day the following report from the 
Provisional Finance Committee is to be considered : ‘‘ We have 
had ander consideration a reference from the Electric Lighting 
Committee approving of a proposal by the late Vestry for the pro. 
vision of additional water orage by the erection of a water tower 
and tanks, and of a switch gallery along the engine - house, and 
other worke at the electric lighting station in Eden grove at a 
total estimated cost of £7,496. We have ascertained that sanction 
to borrow to the extent of £6,606 was obtained by the lute Vestry 
from the London County Council. We adopt this amount (£6,606) 
as our estimate of the cosb of the proposed works which are 
covered by the sanction in question, and we recommend that tbe 
Electric Lighting Committee be authorised to carry out the works 
to the extent of that sanction.” 

Darlington.—The new electric lighting works in Haughton- 
road were opened on Monday. The system adopted is a three-wire 
continuous current of 460 volte. The works have been in progrees 
for some months, and it is intended to light the principal thorough. 
fares, while there has been a large application from shops, works, 
and other customers. The street arc lamps are pot yeb in opera- 
tion, but are in course of erection. The switching-on of the light 
was undertaken by Alderman Barron, the chairman of the Corpora- 
tion Gasworks and Electric Lighting Committee, who explained 
that ib was considered desirable at the earliest moment to give 
tradesmen and others who were ready with their wiring the 
advantage of the light. The works are capable of supplying 
about 7,000 8-c.p. lamps, and will be a great acquisition to the 
town. The total cosb comes to about £25, 000. 


Aberdeen.—4At their last meeting the Gas and Electric Com. 
mittee considered the plans for the proposed new electricity 
station ad Dee Village, and agreed meantime to defer further oon 
sideration of them until the Tramways Committee should have 
considered the accommodation which would be required by them 
at the station for repair purposes. There are eight pens, and it 
is proposed to erect buildings of a very substantial character. 
Provision is made for a battery-room, with offices; testing-room, 
with motor and lamp store above; for workshope, with stores 
above ; for weigher and checker, workmen's mess-room, engine. 
room, boiler-house, economiser-house with water-tank above, a 
hot-water well underground, and a chimney atalk of a moet 
elaborate and ornamental nature. The work of laying the electric 
subway which is to contain the cables from the new Dee Village 
electric station will also be carried out in connection with the con. 
struction of the sewer in Crown street, the subway so far running 
along the top of the sewer. 

Taunton.—The Electric Lighting Committee in their lasb report 
recommended the Council to adopt the following scale of charges 
to be paid for the hire of motors from the Corporation: $ b. h. p., 
100 volta £2. 200 volte £2, 5s. per annum; 1 b. h. p., 100 volte £3, 
200 volts £3. 5s. ; 2 b. h. p., 200 volte, £4; 3 b. h. p., 200 volte, £5; 
4 b. h. p., 200 volts, £6 ; 6 b. h. p, 200 volts, £8; 9 Epis voi. 
£9; and 12 b.h.p., 200 volte, £10. 10a. per annum. In the event 
of & hirer wishing to purchase a motor, he will be allowed to do 
80 on payment of the cost of the motor less half the rent already 

id for hire. The agreement with the Free Wiring Company 

as been terminated, and the committee have under consideration 
8 scheme for free wiring by the Council similar to those adopted 
by other corporations. With ard to the recent breakdown of 
the Staplegrove cable, we learn that the accident was due to the 
fact that a larger number of connections have been made than 
were anticipated when the cable was laid down, and thus the 
cable was insufficient to meet the demand. 

Wakefleld.— Ad the last meeting of the Town Council, a con- 
siderable discussion arose as to the best means of street-lighting. 
T wo committees, who apparently have jurisdiction over the same 
area, submitted their minutes. The principal resolution of the 
Electric Lighting Committee, whose minutes were adopted, 
embraced an instruction to the electrical engineer to prepare the 
specifications, etc., for the provision of a high-speed pisni (recom- 
mended by the sub-committee because the same would run better 
in parallel than a slow-speed seb) for the electric lighting works; 
that the town clerk advertise for tenders for supplying e same ; 
and that Councillors Wigham (chairman), Powell (vice-chairman), 
Childe, Harrison, and W. H. Smith form a sub-commibtee to open 
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the tenders. The Street- Lighting Commitbee's minutes dealt with 
improved lighting in the Alverthorpe Ward in particular and the 
city in general. The committee recommended the erection of 
incandescent lampe of varied candle-power by the Wakefield Gas 
Company. Du the discussion it was asked whether the Light- 
ing Committee had ascertained the amount annually required for 
renewals in the matter of incandescent lighting, but no answer 
was given. Finally ib was agreed that the minutes be adopted 
with the exception of thab part dealing with the additional light- 
ing of the old portion of Wakefield, which be referred back to the 
committee for reconsideration. 


Leeds.—It is expected that by next Easter one of the 1,500-h.p. 
engines for the electric power station will be ready. Other two 
similar engines are to follow, and when theee are set up the 
Corporation will be able to deal with 300 electric cars, instead of 
the modest 82 which the present 1,300-h.p. and 400-h.p. engines 
feed. The foundation for the new macbinery is now being laid. 
By Chrietmas next year it is possible, therefore, that there will be 
no fewer than 300 motors in the streete of Leeds. Of course, 
special traffic ents are to be made to deal with this 
enormous addition to the already congested central thoroughfares 
of the city. The Town Council, in fact, bas recently been considering 
these arrangements. According to Mr. Spaven, the traffic manager, 
all the electric tram routes are under carred. The Town Council 
at ite meeting on Tuesday evening instructed Messrs. Hopkinson 
and Talbot to prepare specifications for the equipment of the 
Armley, Wortley, and Stanningley routes, which will complete 
the electrical tramway installation in the city. The committee 
also examined a new fare-collecting apparatus. The salary of 
Mr. Burbridge, the electrical tram way engineer, has been increased 
from £400 to £600. Mr. Burbridge is a comparatively young 
man, and has been in the service of the Leeds Corporation for 
about three years. At a meeting of the Lighting Committee of 
the Corporation it was decided to extend the electric lightin 
mains from Whitehall road along Spence-lane, Wellington road. 
and Tong-road, as far as Weeley-road, Armley, 


Swansea.—The proposed agreement between the Corporation 
and the National Electric Wiring Company in connection with the 
electric lighting scheme peoncse that the company shall, when 
required by the Corporation, provide and fix the necessary wires 
and fittings for using electricity for lighting purposes on the pre- 
mises of any consumer, with certain exceptions, The company 
are to be responsible for all proper legal claim for damage or 
injury done by them or their agents to any premises wired or 
fitted by them, while the Corporation will render to the company 
quarterly accounte indicating the amount of electrical energy 
supplied to the premises to which wires and fittings have been 
supplied, and the amount received by the Corporation in respect 
thereof, and until such wires and fittings have been pald for as 
hereinafter provided, the Corporation will pay to the company for 
the use of the installation Id. per Board of Trade unit for the ficst 

on a sliding scale, during which the Corporation would 
oharge the consumer their maximum price for energy ved rire 
and will pay the company an amount proportionately below ld. per 
unit pro rata with the reduction in charge made by the Cor- 
poration for par oes under the sliding scale in wbich the 
consumer would be charged less than the maximum price, 
provided thet the price per Board of Trade unit shall in 
no case be lesa than 4d., and provided that the minimum 
yment to the company in any year shall be 1s, 4d. per iamp 
natalled.” The Corporation, it is further provided, shall nob 
make any payment in cases of defaulting consumers, and the 
sliding scale (as already reported in these columns) gives every 
censumer the option during the first four years of purchasing the 
wires and fittings at the original cost price, plus 20 per cent., and 
less 1j per cent. per annum for depreciation, and so on to 224 per 
cent. and 20 per cent. for the fifth and subsequent years, and such 
original cost shall include the coste of labour, materials, superin- 
tendenoe, and all expenses of general ement.” The Corpo- 
ration also have the power of compounding for the purchase of the 
whole of the fittings, etc., and in both evente ** the company shall 
render to the Corporation an account of the prime cosb to the oom- 
y of such wiree and fittings.” In other clauses, a consumer, 

oy paying tbe difference in cost, may have special fittings, while 

e company ''shall not be liable for any re to or maio- 
tenance of the wires and fittings, all of which, including the 
renewal of the lamps, shall be done by the consumer at his own 
expense," This does not refer to defects in materials or workman. 
ship during the first year. The agreement is terminable by six 
months' notice on either side. 


Leadon County Council.— Ab Tuesday's meeting of the Council 
it was agreed to lend the Battersea Borough Council £20,000 for 
electric lighting purposes, and the Woolwich Borough Council 
£20,000 for electric lighting and dust destructor works. The 
Highway Committee’s recommendation that an electrical engineer 
be appointed, at a salary of £1,000, was adopted. We deal with 
this question in another column. Tbe report of the Highways 
Committee also contained the following recommendation : '' That, 
notwithstanding the provisions of the agreement entered into b 
the Council with Dr. A. B. W. enne in accordance wib 
the resolution of the Council of Oct. 10, 1899, the Council 
do accept the offer of Dr. Kennedy to act as electrical 
engineer for the reconstruction, for electrical traction, of 
the tramways between (a) Westminster Bridge and Tooting ; 
(b) Kennington-gate and Blackfriars ; and (c) St. George’s-circus 
and Waterloo-road. That he be paid in respect of his services 
a commission equal to 4 per cent. on the cosb of the reconstruction 
of the said tramways, and to 1 per cent. on the cost of buildings, 
and that it be referred to the solicitor to complete the arrange- 


electricity is conveyed by a number of i 


magnetic energy is underestimated. What is 


the current is conveyed b 
ground that even in coli 
of positive and negative electrons 


same author. 
influence of electric inertia is based on the E.M.F.'s introduced 
by the motion of conductors carrying electric currents. If 
elec 


ment.” The application of the National ied nnus Company for 
on to lay a short length of wires undergroand from the 
corner of St. John's. road and John's-hill, Clapbam Junction, to 
new premises of the company at 248, Lavender-hill, the object of 
the work being to enable it to remove ite exchange from the 
prone position in Battersea Park.road to the new premises, will 
agreed to provided that the company before commencing the 
work obtain the consent of the Postmaster-General thereto. 
The Councii will also grant permission to the Exchange 
Telegraph Company to lay two 3in. pipes underground acroes the 
Victoria-embankment upon the usual conditions, The following 
notices under Electric Lighting Acts and Orders were agreed to : 
City of London Electric Lighting Company to lay mains along & 
portion of Blackfriars-road ; County of London and Brush Pro- 
vincial Electric Light Veg cmo d power, etc., to lay low-tension 
mains to and at Lion Market, and low-tension mains along 
both sides of Torrington street and square ; also several notices 
from the Metropolitan Electric Supp y Company to lay high- 
tension mains oe pone of Wells. , Albert-road, 
Laucaster-terrace, and aloog a portion of Cavendish-road, also 
to lay low-tension mains along y-streep and Bell.yard. The 
Council have also received notices under the several orders 
granted to the Hammersmith, Stepney, and Lambeth local 
authorities (the latter being in hands of the South London 
Electric Lighting Company), under which the Council have no 
power to disapprove or approve. 


PHYSICAL SOCIETY. 


Ab the ordinary meeting held in the physical laboratory of the 
Royal College of Science (by invitation of Prof. Riicker) on . 14, 
1900, a paper On Electric Inertia and the Inertia of Electric 
Convection,” was read by Prof. A. Schuster. Caloulatious of 
self-induction are based on the assumption that the currents 
which traverse a conductor fill it continuously, the flow being 
treated as that of an incompressible liquid. ‘The assumption is 
generally ised nob to hold in the case of electrolytes where 
rregularly distributed 
ions. In the immediate neighbourhood of euch an ion the 
magnetic field is many times greater than that calculated on 
the supposition of continuous distribution, and hence the total 

universally recog- 
nised in the case of electrolytes must aleo be conceded when 
a gas, and the idea is gaining 
conductors the current consiste 
moving with different 


velocities. paper to calculate the 


It is the object of the 


additional terms which become necessary for the evaluation 
of self-induction, and to discuss the possible cases in which 
the corrections may effect ex 


mental results, The mathe. 
matical investigation shows that it is necessary to add a 


correcting term containiug a quantity which may conveniently be 
called electric inertia. The author has calculated the numerical 


value of this quantity in the case of a solid conductor, and finds ib 


to be about 2x 10"? C. G. S. unite. Ib is of the dimensions of a 
surface. The experiments of Hertz have proved that if electric 
inertia existe it must be less than 18x 10. In the case of liquids 
and gases, the electric inertia of the moving ions becomes much 
more important, and the calculation of 
ordinary processes gives erroneous resulte. The introduction of 
a term representing inertia alters the general 
motion, and the autbor has applied his modifi 
jer discharges, the electrodeless discharges of J. J. Thomson, and 
the electromagnetic t of light. 

discharges in a vacuous gio 

of cape may nob only 

also to t 


f-induction by the 


uations of electric 
theory to Leyden 


In the case of electrodeless 

be, it is suggested that the abeorption 

due to the conductivity of the gas, but 

e inertia which it possesses. 

A paper on Magnetic Precession” was then read by the 
The most delicate method of investigating the 


tricity behaves like a body inertia, the rotation of 
a body through which currente pass should affect the flow of these 
currents in the same manner as tbe earth’s rotation affecte the 
direction of currente of air. If the earth's magnetism is due to 
electric currents, it is interesting to see if the te of inertia can 
explain the secular variation. The investigation shows that a 
magnetic precession of the character of the secular variation 
would be produced, but that the precession would be much 
slower than the variations actually observed. The subject is 
worked out mathematically, dealing first with the case of currente 
in a spherical shell and then extending the result to the case of a 
solid sphere, The calculated period of a cycle comes out as 
7x10 years If the currente are confined to a thin slice of the 
earth, the time would be reduced to about 14x10* years. To 
produce the actual period of the secular change, the current sheet 
would have to be of molecular dimensions. This suggests the 
possibility of the phenomenon of secular variation being rather of 
a molecular than a molar character. 

Prof. Rucker congratulated the author upon his attempt to 
solve the . of terrestrial magnetism, and exp the 
N that further calculation would throw more light upon this 
difficult subject. 


Mr. Blakesley asked if the time of the secular variation would 
be altered if the interior of the earth were liquid or solid ? 

The Chairman observed that the precession was rapid in the 
case of a thin layer of gas, and mentioned J. J. Thomeon’s notion 
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that the electrons were thrown off by centrifugal force and formed 

a molecular layer. Hertz, in his experiments on electricity, had 

looked for material inertia besides electromagnetic inertia. In the 
resent theory the distinction disappears, and there is only one 
ertia, and that electromagnetic. 

Prof. said if the two forms of inertia were electro. 
magnetic, he would like to know why in detecting the second 
form it was 5 to assoclate ib with an absorption of energy, 
as in the case of an electrodeless discharge. In the case of ordinary 
self-induction there is no absorption of energy, and if there is 
absorption in the second form, and if they are both electromagnetic, 
he would like to know the difference between the two. 

Prof. Schuster, replying to Mr. Blakesley, said that if the 
interior of the earth were treated as liquid the period of the cycle 
would be about 100 times less. In reply to Prof. Ayrton, he said 
he had only cited one experiment to show that a phenomenon 
explained by the gas being a good conductor could also be explained 
by its electric inertia, It was impossible to say in general whether 
self-induction caused an absorption of energy or not. 

Prof. A. W. Rucker read a paper On the Magnetic Field 
Produced by Electric Tramways.” Taking the case of a tram- 
way in which the current flows slong a trolley wire from the 
power-house and returns partly through the rails and partly as 
earth currente, the author has shown that the vertical disturbing 
force at any point is due to the currente in the feeders and rails, 
and that the earth currents affect the horizontal force only. Experi- 
ment shows that it is chiefly the vertical force instruments which 
are affected by the establishment of an electric railway, and since 
bhis disturbance is due to the wires and rails, ib is impossible for 
an observatory to be protected by rivers or other natural features 
of the district. A preliminary investigation is based on the 
assumption that the trolley wires and rails are insulated con. 
ductors, and that a fraction of the whole current returns along 
the rails to the generator. The effect of the railway at a distant 
point is due to the difference of the current in the trolley 
wire and the hypothetical uniform rail current, the effect 
of which ab the point considered is equivalent to the actual 
rail current, which varies from point to point. It is thus 
shown that the disturbance increases with the length of 
the tramway, and for a tramway of given length the disturbance 
is a maximum ab pointe on a line perpendicular to and bisecting 
it. Experimente made at Stockton on the magnitude of the 
disturbing force gave, with the vertical force instrument, a 
leakage of 16:3 per cent., and with the horizontal force instrument 
a leakage of 15:9 per cent., a fairly close agreement. The assump- 
tion that the terminals of the line are above and below the 
average potential of the earth by the same amount respectively, 
and that the leakage ab any point is proportional to the potential 
difference between the rail and the earth, leads to the ordinary 
theory of a Fourier bar. This more accurate assumption has 
been developed and applied to the results obtained at Stockton. 
The leakage as calculated from the amperes and volts comes 
out as 20 per cent. The calculation of the disturbing vertical 
force gives 105 K 10 C.G.B. units, which is in fair agreement 
with the value 7 x 10-5 actually observed. In conclusion, it 
is pointed out that for practical purposes it is sufficient to deal 
with the average return current through the rails, the formuls for 
which are quite simple. 

Dr. R. T. Glazebrook read some ''Netes on the Practical 
Application ef the Theory of Magnetic Disturbances by Earth 
Currents.” In this paper the author has thrown the extended 
formula obtained by Prof. Riicker in the previous paper into a 
workable form, and has tabulated numbers which show at what 
N the disturbances are negligible for tramways of different 

engthe. 

Prof. R. Threlfall exbibited a ''Quartz-Thread Gravity 
Balance.” Prof. Threlfall gave a short description of this instru- 
ment, which has been described in full elsewhere. He drew 
abtention particularly to ite accuracy and portability. 

Mr. Simpson asked how far the fibre had been calibrated, and 
if the instrument would be reliable at the freezing point of 
mercury. 

Dr. Glazebrook asked how far the instrument was suitable for 
antarctic expedition work, He drew attenbion to the difficulty of 
calibrating a new fibre should one get broken in the field. 

Mr. Appleyard suggested the use of a bath kept at constant 
temperature with a thermostat. 

Prof. 8. P. Thompson suggested a special meeting to discuss 
the physics of the antarctic expedition. 

Prof. Threlfall said that there was no difficulty in measuring 
the relation between temperature and coefficient of stiffness down 
to very low tem tures. A more difficult matter is the coefficient 
of temperature of the instrument. Shrinkage of the instrument 
as a whole affects both the fibre and the spring which à Lars it. 
The difficult of a broken fibre in the field can be got over by taking 
two or three instruments, Working with a thermostat is usefnl 
in a laboratory, but decreases the portability in exploration work. 

Mr. Watson then exhibited a set of half-seconds pendulums. 
In these pendulums special attention is paid to the stability of the 
sapport. They are covered by a hood from which bhe air can be 
exhausted, so that the logarithmic decrement is diminished. The 
motion of the pendulums is shown by rays of light reflected from 
right-angled prisms attached to them, and tbe period of oscillation 
is determined by the method of coincidences. For tbis purpose 
an accurate astronomical clock is used, and observations are made 
continuously between bwo time signals. An accuracy of one part 
in a million is attainable. 

In reply to Prof. Threlfal, Mr. Watson said that the knife- 

were on the ulums, and not on the supporte. 
e society then adjourned until Jan. 25, 1901. 


29599. 


22097. 


29079. 


. Improvements in electrical interrupters 


. Improvements in 


. Process of extracting and red 


PROVISIONAL PATENTS, 1900. 


DECEMBER 10. 

Improvements in metallic conduits for electric light 
cables and the like. Lawrence Maxwell Waterhouse 
and the Simplex Steel Conduit Company, Limited, 34, 
Castle street, Liverpool. 

Improvements in metallico conduits for electric light 
cables and the like. Lawrence Maxwell Waterhouse 
and the Simplex Steel Conduit Company, Limited, 34, 
Castle-street, Liverpool. 

Improvements in automatic potential regulators for 
dynamos. Newnham Browne, 73, Cheapside, London. 
(The Tirrill Regulator Company, United States.) 

Improvements in staples for electric wires. Hermann 
August Litz, 72, Cannon-street, London. 

Imprevements in prepayment electricity meters. 
Ernest Schattner, 55, Chancery-lane, London. 


DECEMBER 11. 
Long quick - break spring contact switoh. Fred 
Atkinson and William Atkinson, Brook-Lynne, Round- 
hay-road, Leeds. 


. Electrical resistance switch. James Cusworth, 41, Park- 


road, Newcastle-on-Tynue. 
Au automatic tolling contact for electric bells. Albert 
Browne Mudie, Cambridge-streeb Works, Birmingham. 


. Improvements in means for supporting electric lampe. 


August Richter, 111, Hatton-garden, London, 

for gas- 
engines. Theodor Bergmann, 72, Cannon-street, London. 
(Complete specification.) 


Improvement in er relating to electrostatic machines, 


Karl Schall, 8, Quality-court, Chancery-lane, London. 
(Reiniger, Gebbert, and Schall, Germany.) (Complete 
specification. ) 
An electric furnace with twe bedplates. Charles 
Albert Keller, 322, High Holborn, London. (Date 
applied for under Patents, etc., Act, 1883, Sec. 103, 
ay 21, 1900, being date of application in France.) 
(Complete specification. ) 


. Improvements in flexible supporting structures for 


electric lamps. William Farley Brewster, 322, High 
Holborn, London. (Complete specification.) 


. Improvements in magnetic ore separators. Charles 


Albert Barnard, 6, Lord-street, Liverpool. 
specification. ) 

Improvements in the manufacture of incandescence 
bodies for electric glew lamps. Alexander Just and 
Robert Falk, 46, Linooln’s-inn-fields, London. 

and relating to plato holders 

Theodor Müller, 18, 

(Complete specifi- 


(Complebe 


for electric accumulators. 
Buckingham-street, Strand, London. 
cation. ) 

A process for chemically consolidating the active 
material of electric accumulators. Theodor Müller, 
18, Buckingham street, Strand, London. (Complete 
specification.) 

Improvements in er relating to electric accumulator 
celis. Theodor Müller, 18, Buckingham-street, Strand, 
London. (Complete specification.) 


DECEMBER 12, 


Imprevements in electric er electro-pneumatic organs. 
Robert Hope Jones, 44, Grove-avenue, Norwich. 

Proceas for the manufacturo and repair of electrical 
glow lamps. [Fritz Blau, Alexander Scharf, Isidor 
Loti, Sandor Loti, and Rudolf Latzko, Birkbeck Bank- 
chambers, Southampton - buildings, Chancery - lane, 
London. 

Imprevements in trolleys for electrical locomotives, 
tramcars, or the like. Edward James Faraday, 34, 
Castle.street, Liverpool. 

Improved means applicable for use in transmitting 
energy to electrically-propelled trains or tramoars. 
Sidney Howe Short, Clun House, Surrey-street, Strand, 
London. 

Improved means applicable for use 1a operating and 
contrelling electrically-propelled trains or tramoars. 
Sidney Howe Short, Clun House, Surrey-street, Strand, 
London. 

Improvements in electric curren 
Reginald Page Wilson, Clun 
Strand, London. 

Improvements relating to electrical traction. Kenric 

James McMullen and John Alexander McMullen, 323, 

High Holborn, London. 


t switching apparatus. 
House, Surrey-street, 


ucing metais by elec- 
trolysis, Hans Albert Frasch, 40, Chancery-lane, 
London. (Complete specification.) 
Hans 
Frasch, 40, Chancery-lane, London. (Complete speci- 
fication. 


900 


DECEMBER 13. 

29703. Improvements in the electrolytic refining of copper. 
Sherard Cowper-Coles, 82, Victoria-street, Westminster, 
London. 

22704. Improvements in the construction of induction colls. 
William Edward Ayrton and William Duddell, The 
City and Guilds of London Central Technical College, 
Exhibition-road, London. 

22712. Protective device for gaivanometers and the like. 
Alfred Whalley, Aehville, Heleby, near Warrington. 

22718. Improvements in electric switches and fuses, Alfred 
Whalley, Ashville, Helsby, near Warrington. 

29731. Increasing the efficiency of high-tonsion induction 
electries! machines ef the Wimshurst, Voas, eto, 
type. Frederick Tudebury, Edwinstowe, Newark. 

29747. Imprevemonts in electromagnetic brakes. Francis 
Ludlow (lark, Westinghouee- buildings, Norfolk-atreet, 
Strand, London. (Date applied for under Patents, 
etc., Act, 1883, Sec. 103, May 14, 1900, being date of 
application in United States.) 

$9748. Improvements in electrómagnetio brakes. Francis 
Ludlow Clark, Westingbouse-buildinge, Norfolk-street, 
Strand, London. (Date applied for under Patente, 
etc.. Act, 1883, Sec. 103, May 14, 1900, being date of 
application in United Spates.) 

29776. An improved arrangement of cut-outs and apparatus 
for the better protection of electric cables and 
generators. Callender’s Cable and Construction Com- 

ny, Limited, and James Ormiston Callender, 24, 
uthampton. buildings, Chancery-lane, London. 

23779, Improvements in mounting tel instruments 
and accessorios se as to admit ef interchanging or 
renewal ef the various parte. Max Byng and Francie 
George Bell, 165, Queen Victoria-street, London. Com- 
plete e pecification. ) 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published on Jan. 6. 
1899. 
23260. Electrically-operated governors ohbiefily designed for 


regulating the speed of dymamos or motors. Lake. 
(Millet. ) 


24634. Apparatus for electrically lighting railway carriages 
amd other vehicles. Vicarino. 

$4718. Telephemo systems and apparatus, 
(Western Electric Company.) 

24819. Electrical cenductors. Isherwood. 

25281. Electrical traction on the closed oenduit system. Lane. 

25407. Heldors for electric incandescent lamps. Phibbe. 


1900, 
1818. 5 for electric inoandesoenee lampe. Lake. 
(Arno 
2222. Electricity meters. Wright and Reason Manufacturing 
Company, Limited. 


Kingebury. 


— 


TRAFFIC RETURNS. 


Returns for Increase | Total reoetpte for 
` week or half-year. 
Ending |1900.|1899.| decrease. 1900. 1899. 
£ £ £ £ £ 
Aberdoen 'rat'n Dec. 13 |. 597; 422) + 174 [19,894 116,950 
Birmingham Trams. „, 15 4, 464 3,502 + 962 — — 
Blackburn Corp'rat'n , 14 432| 327 + 104 22 341 19 902 
Blackpool Corporatn. , 13 191] 11:i| + 80 27.744 20. 420 
Blackpool. Fleetwood ., 15 146| 296 + 50 19,999 19,961 
Bolton Corporation.. Oct. 28 1, 254 — — 42,208 | — 
Bradford City Trams Dec. 16 | 756| 302 + 454 20, 615 14, 526 
BristolTramways Co.] ,, 14/8,579|2,941| +1,238 | — — 
Carlisle Tr'mw' ys Co , 15 121) — — 49200) — 
Central London Ry. ,, 15 6,006] — — 105. 433ſe — 
City & South London ,, 16 1.874 1,151 + 723 39,649 23,822 
Cork E. T. and L. Co. ,, 13 372 302 70 20, 368 618.877 
Dover Tramways ...| ,, 15 163] 126 + 36 10,2509 734 
Dablin & Lucan E. R Oct. 6 9880 77 + 21 1,590 — 
Dublin U. T., elec. ars Dec. 14 3, 355 2.720 + 626 — — 
Dublin S. D. Electric) ,, ͤ 14 794] 594 + 200 — — 
Dundee Tram Co. (ö)] ,, 6| 480] 352 + 128| — — 
ars did Corporation| , 15 9,0837, 890 ＋ 1.192 — — 
Corporation| ,, 17 643| 491| + 152 28.699 22,837 
race ae esha E. S. „„ 151.553] 644+ 709] — a — 
Corporab'n ,, 8 8, 0756,80 1] -- 1,274 388.625 337, 898 
I 1 Overhead ,, 161,527 1,432 + 95 39,658 38, 908 
St. Helene Tramwye. „„ 12 — | — 7 27| — — 
Sheffield Corpora on „ 16 [2,8090 — — — — 
Southampton Tram ,, 13 644] 257 + 387 — — 
Southport Corporat’n *8 | 360| 329 + 37 — 
Swansea Tramways. Oct. 5 4471 263 + 184 | 7, 093 4,462 


Since April 1. b Partly electrical. c Since Jan. 1. e From July 30. 
if From June 30. Fortnightly returns. 
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COMPANIES’ STOCK AND SHARE LIST. 


Commerelal and Industrial.— 


British Insulated Wire, 1-40, 000 ep ee mo mo «m QD «m CD =o es 5 
. im. Pref., 1-40,000 €"6 (9 (D 66 GO QD aD ao aD : 
— per oen Cum. Pref. co a (RO GD CO (UD aD oo a 
—— 6 per cent. M Debentures —..————— = 100 

British x pe Works, 60,001-96,000 ao oo as a ee 1 
— cent. Cum oam. TE i . -æ 1 

Deben ~ 108 
pam ilgar ceni. it jes 6 per cent. Pref. — b 

—— , Ordinary ... as as as as a. ww 3 
— — Non. Cum., 6 per oen - 9-9 co co ap wo 3 
— — per cent. Debenture Stook....-~... -soo .~ — 100 
— cent. snd Debenture Stock o. a eo D me me eo em 100 

C D Cable, Dobeut ure kk d 
—— b per cent. Fre 5 

Orompton and Co. oo. =o mo „ 
— 6 cent. Debentures .. m... = -e.> = a eo as: = 

Bdison and Swan United, Ordner/ 8 
——— DB per cent. Debentures .... lm b 
— 1 per cent. Deb. Stock, Red * (D Gub C» we (m6 ee OU aD oD 100 
— — 6 per cent, Second Deb. Sik., Prov. Cre. 70 

Blectric Construction .....—..—.... eee et ce ee cc oe 3 
~ ] per cent. Cumulative Prei... 38 
— § cent. Perp. lat Mort. CC — 100 

W. T. Henley's Telegraph Works, Ordinary —.. ......... b 

per cent. bara Sac NA Cua EAR Ee E ~ 6 
— — 44 per cent. Debentures . 100 

India Rub r, Gutta Percha, and Telegraph "Works . 10 

i [| o oan espe + FCC X 
elegraph Construction an temance____._.. >= 

eee, a 

——— per cent. Cum. Pref... FCC 

Wiüllans and Robinson, Ordinary. 1-90,000 . as sss os. d 
—— per cent. Cum. Pref., 30 70,001.60 -60,000 ` „ b 
——— 4} per cent. First Mortgage Debenture Stock, Red. 100 


S 
dd Greenish Diei Odin fy, Q01101,000 .. 1 


Bournemouth and Poole, Ordinaaandnnnn 10 
a eee t. Cum. Pref. ..... ———— .. 10 
nture Stock, Red. Won was AU 00 

Brompton and Kensington, Ordinary . V! 6 
—— 1 per cont Preference .. 6 
Caloutta Cotp., Ordinary, Nos. 120,000... b 
Charing Cron ond trand.. : . „ 6 
— per cent. Cum. Pref. F 
Ohelsea n V — 6 
— df oent. bentures 1...» bar -~ 0.090 100 
Olty of on, oe ee 99 e 9 "» «9 >- — ow 10 
—— 6 per cent. Cumulative Pr.. weaves 10 
— § cent. Debentures Sto. — . 100 
County of op and Brush Provincial, Ordinary ...... 10 
—— ( per cent. . E „ 10 
—— — $} pet cent: Debentures Prov. Certs. All Rd. — 
— Electricity Corp ration, Ordinary, 1-17,400.. 5 
oent. First Mort. Deb. .... — ........-. .. 100 

1 city Supply, Ted., Ord. ‘Nos. 1-10,000.. ow 6 
Move Electric Lighting, ad Te soss 6 
Kiaderminster an — an Traction, Fret 10 
London Me Ordinary E 
6 per cent. as 


Pref. . 
é per cent. 1st Mortgage Debentare Stock, Red... 


Metropolitan, err i m0 
—— dà per — t Morte — — Stock .. 100 
— io Lighting Sicewee ews .. 100 

Notting — .. 10 

Orien [a =. 9609599 „ en „ 0% 99 9.9 . as 99 Ow» v 1 
— 447 bare N 6.599322 „„ E „„ „„ „% „ „ „„ OR Cees SF OP Oe on a 
— ow „ 6 % % Qo 92066 

„ 1-96 and 407-10, 110 „ 6 

River Plate Electric Light and Traction, Don 100 

Royal cal Company of Montreal 100 
em 2d 8 at Share M — g^ 

8 arkets Blectric Supply dm 
— ¢ cent. Debenture Stock e aces 

South London, Ordinary sasssa 

8t. James's and Pall Mall, Ordinary, 101-80,080 - aec m n B 

7 par cent. Pret... AM 3 E 
per cent. DR 

Weatminsten Ordin Ahn 6 

80,001. 109,487 "996€ ! v-€**»99**-29.0000€9u0979*€9€€9€^09^9 6 

Eleetric Railways.— — 
Centeal London, Ordinary ....... ........ -esccese. cease dO 
Pref. Hali- Shares . 5 
„C 6 

Olty and South London, Consolidated Ordinary ........-- 100 
— GWG oec. mnceoe..ooos 2 
|— per cent. Debeuture Stock e Oe me BOSCO Be Ce re Bats 100 

b per cent. Pref. S e ine x dads hus Qu H 
Liverpool Overhead, E per cent. Frei — 
Waterloo and City, 2 2 o Qi 100 

Eleetric Tramways.— 

Blackpool and Fleetwood Tr. mroa“““teeee erre 10 

Brisbane Tramway ............ c meom roots vip 

British Columbia Electric Railway Co., 5 pe ont eie: 10 

British Electric Traction, Ordinary ............. e... 10 
— per cent. Om. Pt. 80, 001-60, 0D... — 10 
——— 5 per cent. Perpetual benture Stock . 100 

B. Ayres & Be ano Tram., ''A"6 per cent. Cm. Pt „1.40, 000 5 

"p" per cent, Cm. PL, 1-27, 500.  — — - 5 
s per cent. Deb. Stock, Bed. l.una cn ce — 100 
——— Prev. Cert., all paid — 

Kidderminster and District Lighting and Traction, Pref... 10 

New General Traction, Ording... — 6 

6 per cent. Cam. Pref. CCC — 6 
Oldham, Aston, and Hyde rid osten Saa saa de — 10 

— D cent, Cum. ee we ce 10. 

Potteries Electric Traction, Ordinary, 26,667-40,000 — 10 
— — b per cent. Cum. Pref., 1-20, 60 sa oa: 10 

4j per cent, Debenture Stock JVA U 

Telephones. — 

National Telephone, Ordinary. — —— 6 
—— 6 per cent. Cum. First Pref. sea ae ace a ah ce in M ok 10 
— — per cent. Cum. Second Pref. .... .. = = 10 
— 5 b per cent. Non. Cum. Third Pref. ...—~ = = = = b 
— É cent. Deb, Stock, Rede.. æm.. a 100 
— cent. , Red Je 100 

Oriental — 


Amount 
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NOTES. 


Street-Lighting in Paris—We understand that 
street-lighting by arc lamps is making great headway in 
Paris, and that in consequence gaslighting is being dis- 
continued in certain of the more important streets. 
Amongst these is the Rue de Rivoli, from the Louvre to 
the Hotel de Ville. We presume that when the municipal 
authorities acquire the electric lighting undertakings, as 
will be the case in the course of two or three years, there 
will be a large increase in the arc lighting of the streets of 
the French capital. At present the prices charged iu Paris 
for electric lighting are excessive. 


Manchester-Liverpool Electrical Express.—We 
understand that the new Bill of the Manchester and 
Liverpool Electric Express will be very different from that 
promoted last session. Instead of the line in the Salford 
district being on the viaduct principle, the whole of the 
three miles will be laid in a cutting. This will be covered 
over at intervals in a similar way to that in which the 
London anderground was constructed, but instead of 
buildings being erected over the tunnels it is proposed to 
leave open spaces there, so that the Corporation may make 
gardens, and thus create a beautiful promenade a mile 
long through the worst slum property of the town. The 
capital of the company is now fixed at £2,100,000. 


The Rontgen Society.—We are notified that an 
ordinary general meeting of the society will be held on 
Jan, 3, at 20, Hanover-square, W., at which Mr. A. W. 
Isenthal will read a paper on Continental Progress in 
Practical Radiography and Apparatus." Before the paper, 
Dr. J. H Sequiera has kindly consented to show some 
cases of rodent ulcer treated with X-rays. The chair will 
be taken by the president (Mr. J. MacIntyre) at eight 
o'clock. Future arrangements include a paper upon 
“X-Ray Work during the Late Military Operations,” by 
Lieutenant F. B. Bruce, R. A. M. C.; a discussion evening, the 
subject being X-Ray Therapeutics,” to be opened by 
Miss M. Sharpe, L. R. C. P.; and a paper by Mr. J. Cadett 
on Some X-Ray Improvements.” As in the last session, 
there will be an exhibition evening, and members are 
invited to bring skiagrams or other objects of interest. 


Electric Light in Theatres.—A demand was 
recently made by the Licensing Committee of the Hull 
Corporation to force the manager of the Grand Theatre 
in Hull to use electric light for his projector work instead 
of limelight. We believe that, in accordance with the 
custom of the profession, we should say that the Licensing 
Committee tried to force the manager to use the “ electric 
limes.” The report of the city architect showed that lime- 
light had been abolished in all the principal theatres of 
London, Manchester, Birmingham, and Sheffield, and that 
where it was still used in London the County Council 
required the limelight apparatus to be placed in special 
fireproof chambers apart from the main building. After 
hearing considerable evidence on the question, the com- 
mittee did not feel justified in enforcing the architects 
views, which is to be regretted, unless they enforced 
precautions to make the limelight safe. 


The Bolton Tramways.—It is extremely important 
that the permanent way over which heavy tramcars such 
as are now used on electric lines should be accurately and 
truly laid. Any variation in the gauge causes undue wear 
on the wheels and also on the rails themselves. It also 
causes a considerable increase in the power required to 
move the cars. A case in point recently occurred in 
Bolton. It seems that when the Board of Trade inspection 


took place, the inspector advocated that the whole of the 
old tramway lines should be relaid. While it was hoped 
to save the big cost of this, it is now found by the borough 
surveyor that the gauge varies very considerably in different 
parts of the system. It is obviously impossible to alter 
the wheel tread to meet the defects, as there is a considerable 
difference between the gauge in the new work and certain 
parts of the old. The only thing, therefore, to be done is 
to meet the heavy expense of renewing the latter portions 
of the work before the wheels on the new cars are damaged 
by wear in passing over the lines. 


Telephones in Glasgow. The necessary underground 
conduita for the telephone system of Glasgow have already 
been mostly laid, and the work of drawing in conductors 
is being proceeded with. It is expectcd that the system 
will be complete and ready for working by the time the 
exhibition is opened next year. In view of the opposition 
which will thus be brought to bear on the National Tele- 
phone Company’s exchange in Glasgow, the company are 
instituting improvements and concessions in order to hold 
their own if possible. Amongst the new introductions is 
the party line system, by which a large number of sub- 
scribers will use one line to the exchange. In Glasgow, 
where the houses are built to accommodate families in 
flate, this system can be comparatively easily employed, 
and the reduction in cost to the subscriber will make up 
to a certain degree the decreased convenience, for at busy 
times he may find his line to the exchange engaged. The 
minimum charge for such connections has been fixed by 
the company at 2d. per day, but payment will be made on 
the penny-in-the-slot system on the number of calls. 


„The Journal of the Franklin Institute.”—We 
have just received the December number of the abovo 
journal which contains several items of interest to our 
readers. The first of these is a paper read in the chemical 
section by Prof. J. W. Richards on The Use of Blast- 
Furnace Gases in Gas-Engines.” As the figures given in 
the paper are almost all obtained from English and 
Continental sources, we do not propose to give an 
abstract of them at the present time, as all the data 
will shortly be given in our columns from a paper read 
before the Institution of Mechanical Engineers last week. 
Mr. W. A. Goodspeed's paper on “ X-Rays and other 
Rays,” read before the electrical section at the beginning 
of the year, has been referred to by us in previous issues, 
but it is reprinted in full in the journal before us. 
Another item which electrical engineers will do well to 
read is the report of the committee of the Franklin 
Institute on the Welsbach light. This report is a straight- 
forward statement of the wonderful invention of Dr. Carl 
Auer von Welsbach. In consequence of this report, the 
Elliott Creeson medal of the Franklin Institute was 
awarded to this scientist. 


Telegraphic Communication withthe Continent 
We trust that the deputation recently sent to the Post- 
master-General by the Liverpool Chamber of Commerce 
will have the effect of expediting the transmission of 
Continental telegrams to this country. At the present 
time the delays which occur in the telegraphic communica- 
tions from the Continent are most serious, and in the 
memorial presented to Lord Londonderry the deputation 
name various reforms which the Chamber of Commerce 
consider necessary in order to render efficient the telegraph 
service between Liverpool and the other towns and the 
Continent. One of the proposals is that the French 
Government be urged to establish direct wires between 
Havre and the cotton manufacturing towns of the North 
and Esst of France. It is also suggested that new cables 
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to Germany, Belgium, and the Netherlands be provided. 
As to the means for effecting the improvement desired, it 
is pointed out that the Treasury, in order to provide 
properly for the commercial necessities of the kingdom 
and of a port of the rank of Liverpool, might apply some 
of the large profits of the Post Office and some of the 
increased Customs revenue derived from Liverpool to 
telegraph purposes. 

Halifax Tramways.—It is gravely announced in one 
of the Halifax newspapers that the electric tramways are 
now being run at a loss. On looking through tbe para- 
graph underneath this heading we find that the period for 
which the loss is said to have been sustained is only one 
fortnight, and that this is due to & reduction in the number 
of passengers carried, which is usually found in Halifax in 
the winter months. Another point in connection with the 
loss which is worthy of note is that it is after paying interest 
and depreciation. In our opinion, the object of any municipal 
authority should be to so adjust its expenses and charges 
that there should be an extremely slight margin of 
profit after providing for the capital charges out of 
revenue. It seems that in the case of the Halifax 
tramways a  profii wss earned in the summer 
months, and that it has now, in the winter time, 
fallen down to a slight adverse balance. In the 
paragraph in question some interesting information 
is given as to the electricity required on the various 
roads. This is as follows: Highroad Well, 2:13 units 
per mile; King Cross, 1:54; Illingworth and Athol Mount, 
1:61; Booth Town and Stump Cross, 2:08 ; Pellon, 1:84 ; 
and Savile Park, Salterhebble, and Skircoat Green, 1:61. 
The average income per car mile during the fortnight was 
11d., and the cost, including interest on the sinking fund, 
12:02d. per car mile. 

Royal Meteorological Society.—The monthly 
meeting of this society was held on Wednesday evening, 
the 19th inst., at the Institution of Civil Engineers, West- 
minster, Dr. C. Theodore Williams (president) in the cbair. 
Mr. H. Mellish read a paper on “The Seasonal Rainfall of 
the British Isles," which he illustrated with a number of 
lantern slides. He discussed the rainfall returns from 210 
stations for the 25 years 1866.90, and calculated the per- 
centage of the mean annual rainfall for each season. In 
winter the largest percentages of rainfall are found, as a 
rule, at the wet stations, and the smallest at the dry ones. 
Spring is everywhere the driest quarter, and the per. 
centages are very uniform over the country—rather larger 
in the east than in the west. In summer the highest 
percentages are found in the dry districte, and the lowest 
in the wet ones. As the spring is everywhere dry, so is 
the autumn everywhere wet, and there is little difference 
in the proportion of the annual total which falls in the 
different districte. As regards the relation between the 
amount of rain which falls in the wettest and driest month 
at any station, it seems to be generally the case that the 
range is larger for wet stations than for dry ones. In wet 
districts rather more than twice as much rain falls on the 
average in the wettest month as in the driest, and in dry 
districts rather less than twice. 

Eleetric Tramway Traction. — Last week Mr. 
A. W. Greatorex read a paper on “ Electric Tramway 
Traction,” the occasion being a meeting of the members of 
the Association of Birmingham Students of the Institution 
of Civil Engineers, The author first described the advan- 
tages and disadvantages of the overhead trolley wire, the 
conduit, the accumulator, the combined overhead and 
accumulator, the combined overhead and conduit, and 
the surface-contact systems, and illustrated his remarks 
with lantern slides. He expressed the opinion that the 


overhead trolley wire system was at present the best 
adapted for tramway work in the majority of towns in 
this country. In London, however, whore tramway exten- 
sion was inevitable, and where the traffic would pay for almost 
any capital invested, the overhead wires would probably 
not be admitted within a radius of three or four miles of 
Charing Cross, but beyond that limit trolley wires must be 
used. He advised municipalities to take up the tramway 
question, and not allow outside companies to carry on the 
enterprise. In his opinion the profits reaped from the 
tramways should be applied to a reduction of the rates. 
He was farther of opinion that general power should be 
granted to local authorities to form joint boards, that cor. 
porations should have running powers over outside lines, 
and in the case of large towns like Birmingham the cor 
porations should take over the control of the tramways 
within & certain area, and pay a rental to the smaller 
places. We do not agree at all with the author that the 
municipal authorities should make a profit out of the 
tramway passengers to be applied to the reduction of 
rates. 

The Manhattan Railway.—in the derogatory 
remarks which were made by certain American engineers 
with respect to the Metropolitan District Railway Com- 
pany, it is interesting to note that an experimental elec- 
trical train has recently been tried on the Manhattan 
Railway at New York. These gentlemen scoffed at the 
very idea that any experimental train was required 
order to prove the practicability of electric traction on 
the undergroand. In spite of this, the Manhattan Railway 
authorities have found it advisable to follow the example 
of the Metropolitan District Railway. In the train which 
was tried on Nov. 22 a stil further similarity exists 
between it and the English practice. There were six cars 
employed, the end two being motorcars, which is the case 
on the Waterloo and City Railway. Eight motors were 
used on each train, four on each motorcar, and they were 
all controlled simultaneously from either end of the train. 
This entailed a cable running the full length of the train, 
as is also the case on the Waterloo and City Railway. 
The line voltage employed was 550 volts, and the train 
took a maximum current of 1,600 amperes when accelerat- 
ing. The full figures of the trial are not yet available. 
One noteworthy fact, however, is the statement that the 
present average speed on the rails with steam is from 11 
to 12 miles per hour, while 14 miles is expected when the 
electrical equipment is employed, It will be remembered 
that the average speeds, including stops, actually obtained 
on the Central London Railway is 12 miles per hour, 
whereas on the Metropolitan District Railway with steam 
locomotives the speed during the evening rush is 11 miles 
per hour. | 


Engineering Progress Abroad.—A lecture was 
delivered recently before the Bradford Municipal Technical 
College by Mr. G. F. Charnock on his visit to the Paris 
Exhibition and to some Continental engineering works. 
The lecturer is the headmaster of the college department 
of civil, mechanical, and electrical engineering. In the 
lecture it was regretted that, while all foreign nations had 
learnt their trade in steam-engine building and like work 
from Great Britain, our country should not have been 
more largely represented at the Paris Exhibition. This 
was particularly so, as our foreign competitors exhibited 
most largely. He thought that English manufacturers now 
had much to learn from what was exhibited in Paris. After 
referring to the few exhibits there were of English 
made engines and dynamos. the lecturer went on to 
comment on other plant he saw when travelling through 
Switzerland, and the good work done by the firm of Brown 
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and Boveri. This led on to the question of three-phase 


working, in which this country was behind. He regretted 
that we had not done more in this direction, in spite of the 
fact that we had not the large water power which had 
made the system such a success in Switzerland. We were 
unable in consequence to compete with foreign firms for 
work in our Colonies. It was worthy of note, the lecturer 
thought, that Switzerland had succeeded so well as a manu- 
facturing nation notwithstanding the high price of coal in 
that country. He also stated that wages were high, but in 
this we cannot agree. The lecturer's conclusion was that 
in this country draughtamen and designers were not con- 
sidered as they should be, and were not paid sufficiently 
well. He hoped that the advance of technical education 
would do much to remove the faults to which he had 
alluded. 

The Light Oure—We notice that the Deutschen 
Medizinischen Wochenschrift has published a communica- 
tion by Dr. H. Strebel, of Municb, on the deadly effects 
produced by the invisible rays of the electric discharge upon 
bacteria. The doctor, it seems, has succeeded in proving 
that the invisible rays of a powerful induction spark are 
capable of killing strong cultures—for instance, of micro- 
coccus prodigiosus—within the short space of, say, 20 
minutes, even through a thick medium of quartz. The 
induction spark is naturally rich in ultra-violet rays, but 
by employing certain substances as electrodes and a Leyden 
jar asa regulator and accumulator of the electricity, the 
richness of the spark in ultra-violet light may be enormously 
increased. Dr. Strebel used electrodes of aluminium and 
cadmium, when the ultra-violet portion of the invisible 
spectrum, rendered visible to the eye by projection on to 
a fluorescent screen, exceeded the visible portion of the 
spectrum by more than four times in length. Further experi- 
ments showed that the invisible ultra-violet rays, after tho 
passage of light rays through a system of Finsen filters, had 
been completely absorbed by the apparatus, and that the 
destructive chemical influence which the apparatus had 
upon bacteria was due entirely to the agency of the 
visible rays, especially those of the blue-violet order. But 
the latter rays have but little chemical effect compared 
with the invisible ultra-violet rays, wherefore the success 
of the experiment bears very largely on the improvement 
of the light-cure process—that is to say, the strengthening 
of the bacteria-killing capacity of the light—besides the 
simplification and cheapening of the process, for compared 
with the 80 amperes required by the Finsen filtering 
apparatus, only a very small current is involved in the 
case of the Röntgen apparatus. Dr. Strebel has also been 
engaged in investigating the permeabilities of different 
mediums for ultra-violet rays and their influence on different 
kinds of bacteria. 

Electrie Railway Dispute.—An action between the 
Great Northern Railway Company and the Great Northern 
and City Railway Company, recently heard in the Chancery 
Division of the High Court, has resulted in an important 
gain for the former. It would appear that the City Rail- 
way Company obtained parliamentary powers in 1892 for 
constructing a line to be worked by electricity in the 
neighbourhood of Finsbury Park Station on the Great 
Northern Railway. The Act provided that the City Com- 
pany should use Finsbury Park Station for local traffic, 
and there was to be a connection near Finsbury Park 
Station for an interchange of through traffic. To carry 
out the latter scheme Sir Henry Oakley estimated that 
about £1,000,000 sterling would be required. Negotiations 
resulted in an agreoment of January, 1894, and it was as 
to the true meaning of this document that the question 
turned. The plaintiffs case was that under the agree- 


ment two substituted lines were to be made at 
an estimated cost of £167,000, and that they were 
to pay the City Company £20,000 for the transit of 
their traffic over the defendants’ lines. The City Com- 
pany, however, argued that the works to be carried out 
under the agreement were additional to those authorised 
by the Act of Parliament, but this interpretation did not 
find favour with Mr. Justice Buckley, who tried the case. 
The learned judge refused to accept the contention that it 
was intended to have a duplicate system of construction 
between the places named, and his decision, therefore, was 
that the connecting lines were in substitution for those in 
respect of which parliamentary powers were obtained in 
1892. By the judgment of Mr. Justice Buckley the City 


Railway Company are now restrained from proceeding 


under certain notices to treat in respect of the first pro- 


posed line, and the Great Northern Company bave secured 


the costs of the litigation. 

Insurance Rates.—Within the past few years there 
has been frequent trouble between fire insurance companies 
and electrical engineers over the question of insurance 


rates. Perhaps the most attention has been attracted to 


the insurance rates for electricity works, which in most 


English offices are unduly high. The reason for this is 


that certain electricity works which were first established 
in London were put together in the early days of electric 
lighting, when the use of fireproof materials had not 
become so common as at present. In a few of these 
cases there have been serious fires, and the insurance 
companies have had to bear the brunt in consequence. 
It is most unfair, however, that all new electric stations 
in which every precaution is taken against fire, should be 
penalised by heavy insurance rates because the companies 
lost on their earlier policies. As the bulk of the English 
companies work on a common tariff, the only way of 
reducing these high premiums is to induce one of the 
non-tariff offices to look at the matter in the proper light. 


This course has been pursued with considerable advan- 


tage to all concerned. Another phase of the question of 
insurance rates for electrically-lighted houses has still to be 
solved. Thus, while it has been proved by the returns of 
the fire brigade department of the London County Council 
that electric lighting is the most safe illuminant, there has 
been up to the present no acknowledgement of the fact in 
the premiums demanded by fire insurance companies. We 
are now able to state that the Fine-Art and General 
Insurance Company, Limited, are prepared to grant 
reductions off the current rates for insuring private 
houses and business premises in which electric light is 
the sole illuminant. The sine qua non, however, is that 
the work should be carried out by fully qualified and 
experienced engineers, and we presume that the company 
will inspect the electric lighting arrangements before 
giving any reduction in the premium. If this is done, 
there are sound reasons for giving the reduction, and 
we trust that the financial results will induce other offices 
to compete with the above company on the reduction of 
rates. It is hinted in the notice before us that the 
reduction will probably be not less than 10 per cent. in 
the present premiums. 

Electric Traction on Railways.—In addressing a 
meeting of the Cologne Association of Electrical Engineers 
recently, Herr Bork, director of railways, made some 
interesting remarks relative to the prospects of the intro- 
duction of electric traction on to the standard-gauge rail- 
ways in Germany. He pointed out that railways had been 
projected for speeds of from 100 to 150 miles per hour, 


but their realisation was not in prospect, because even the 


estimated saving of half the time taken by a railway 
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train of the ordinary type to accomplish a given 
distance did not jastify the enormous outlay which such 
schemes would entail. Schemes had also been devised 
whereby it wae sought to obtain very rapid acceleration 
upon starting, which doubtless the question of cost had 
likewise upset. The directors of the State railways recog- 
nised the great advantages offered by electric traction for 
railway work, but could decide upon its introduction only 
after the working costs pertaining to the same should have 
proved themselves to be at least no higher than those hold- 
ing for the existing system. The arguments in favour of 
the adoption of electric traction for very busy stretches of 
railway in thickly populated districts were very strong, and 
for this reason the directors of the Prussian State Railways 
had inaugurated a practical test over a section of line 
where such conditions prevailed —namely, the Wannsee rail- 
way between Berlin and Zehlendorf. Much had already 
been written about the equipment of thisline. No interrup- 
tions of the service had yet occurred, though the winter 
with its attendant snow and ice had still to be experienced. 
The available figures showed a saving of over 10 per cent. 
in the wocking costs of the system as compared with the 
steam locomotive service, added to which the trial train 
ran much smoother and attained its maximum speed in 
tho space of two minutes as against the three minutes 
occupied by the steam locomotive. With stations situated 
at four-minute intervals, this represented a shortening of 
tho time of travel without an attendant increase of the 
maximum speed. The current consumed varied up to 
1,200 amperes, while the energy required amounted to 
52 watt-hours per ton mile. With regard to the actual 
cost of working, tbis would probably amount to 84. per 
train mile, as compared with 8 12d. for the steam loco- 
motive service. 


Self-Propelled Traffic.—At a meeting of the Liver- 
pool Self-Propelled Traffic Assoclation recently, the report 
of the fourth session was presented. It stated that the 
judges’ report on the 1899 trials of motor vehicles for 
heavy traffic, which had been ordered from all parta of the 
civilised globe, was now out of print. It was resolved to 
give particular attention to the matter of an increase of 
tare, the argumenta in favour of which were chiefiy: (a) 
to secure equal treatment with horse-drawn traffic; (b) to 
ensure the safety of the public; (c) to meet commercial 
requirements; (d) to meet foreiga competition. In their 
report the jadges of the Liverpool trials drew attention 
to the risks involved in attempting to work under 
the tare limit of the 1896 Act. They concluded 
that even for loads of four tons carried on the 
maximum tare allowed, the strength of frames 
and working parte, the areas of bearing surfaces, 
the width of wheel types, the available platform area, 
the stoutness of the platform and woodwork generally, and 
the diameters of axles and shafts were reduced below what 
is compatible with a satisfactory life or the safety of the 
public" Whatever the risks, they are due to the fact that 
the present tare limit precludes the use of adequate material 
and strength in construction. The alternatives presented 
to the manufacturer at present were either to charge a 
prohibitive price or to reduce factors of safety to a dangerous 
extent. If the tare weight were increased, proper design 
would be possible without, any concomitant disadvantage, 
and the means of control could be perfected in all direc- 
tions. It was a hardship that Great Britain should be 
hindered by legislation where the Continent (particularly 
France and Germany) and the United States had freedom for 
development. If the tare limit was not increased imme- 
diately, foreigners would obtain so great a lead that English- 
men would have enormous difficulty in competing with them 


later. France, Germany, and America, the last-namod most 
of all, were building motor wagons even now in much larger 


numbars than were being built in England, and were 


aiming at loads above four tons upon vehicles with tares 


above three tons. In regard to the 1901 trials, it was 
reported that a conference of manufacturers was held in 
Liverpool in May last, when the conditions for the third 
trials of motor vehicles for heavy traffic were discussed. 
The particulars and regulations were issued on June 13, 
the dates for the trials being June 3 to 7, 1901. The 
routes which have been selected embrace Widnes, 
Warrington, Manchester, Bolton, Wigan, St. Helens, 
Chorley, Blackburn, and Preston. The committee of the 
Automobile Club, we hear, have accepted the invitation of 
the association to arrange a tour down to Liverpool during 
the trials. 


Street Subways.— We have again and again advocated 
that the great obstruction of traffic, and the expense entailed 
in consequence of the delay in traffic, due to the opening 
up of the London streets, should be avoided by the con- 
struction of subways in which all distributing systems for 
electricity, water, gas, and hydraulic power might bo laid. 
It is an exceedingly difficult thing to get at the true loss 
caused by these obstructions, owing to tho fact that the losses 
are indirect and involve a reduced efficiency of transport 
rather than a direct increase of cost. The large omnibus 
companies know how many journeys per day they lose 
owing to the streets being up, and in this lose, it must be 
remembered, there is no account taken of the time the 
omnibus drivers and conductors lose. There is one way, 
however, in which some idea of the value of the subways 
can be obtained, and it has been investigated by a writer in 
the Daily Mail. Heclaimsto have looked into the actual outlay 
of the various companies in London daring the past five years 
for excavating and making good the public streets, and 
the extreme accuracy of his figures makes one believe that 
he has actually had access to the books of the companies. 
For instance, he states that three large gas companies 
have expended no less than £3,747,152. 12s. 2d. in 
road work during that period. The electric light 
companies and local authorities are said to have 
spent £2,664,900, while the water companies’ expendi- 
ture amounts to £2,892,188, out of which only a 
small proportion was due to damage caused to their pipes 
through frost. The telephone company is said to have 
spent in street work £1,369,498. 12s. 3d., so that the grand 
total is over 103 millions. The contributor goes on to 
state that large tunnels could be constructed in the prin- 
cipal streets of London at an average cost of £25 per foot. 
If this figure bə accepted as accurate, the total expenditure 
for equipping 76 miles of the London streets would be 
some 15 millions, and it will be seen that the companies 
would save this value in a comparatively short period. 
The question, however, is as to who is to bear the cost of 
laying down the complete new system of conduits in 
the subways if constructed. It must be remembered 
that, in addition to the 10 millions referred to 
above, there is also the cost of the materials 
laid in the trench when excavated. Almost all this 
would be wasted if the present pipes and conduits had 
to be moved into a big tunnel down each street. It is this 
interference with the vested interest of private companies 
that makes it so difficult to act, but we trust that the con- 
struction of subways will be commenced before long. It is 
a great pity that they were not commenced a few years 
ago, for in that case the excessive obstructions at the 
present time, due to the simultaneous laying of telephone 


conductors and electric lighting mains in the City of 


London, might have been saved. 
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PRACTICAL NOTES ON ELECTRIC MAINS. 
BY A MAINS ENGINEER. 
(Continued from page 8783 ) 


Bare copper systems take up much more room than any one 
of the foregoing, as & large concrete culvert has to be built 
before the copper strip is put into place. The greatest claim, 
perhaps, that can be made for copper strip is that it never 
alters its insulation value however much jointing is done on 
it, whereas the insulation value of a cable is lowered 
immediately a joint is made on it. Another thing claimed 
for it is the facility it offers for the connection of services. 
This, however, is not worth so much as it appears to be at first 
sight unless two or more services come within short distances 
of one another. It is nearly always the case that the going 
to a job and the general running about takes more time than 
the making of a service joint. 

Bare copper strip has also one very great disadvantage at 
the time of a fault occurring. If the strip lies directly in the 
path of the current taken by a fault, the strips set up a sway- 
ing motion, and are often drawn together, thus making a 
fault which it is of no use whatever to try to burn out. This 
might be overcome by placing the bearing bars closer together 
than customary, and also seeing that the insulators and carry- 
ing caps fit better than usual, thus making a more rigid holder 
for each strip. Also it would be as well to place a riding 
insulator midway between each two bearing bars, thus 
making it absolutely impossible for the strips to come 
together. It is usual to place & cast-iron frame and lid over 
each bearing bar, thus making an inspection box. Into these 
boxes the service wires are brought. The lids and frames are 
not so large as they might be, as if the strip is very deep, a 
man cannot get at the strip to make the necessary connections. 
This, of course, could be altered easily. The lids should be 
carefully filled, and not filled too high, otherwise they form 
little lumps above the surrounding pavement, and so are 
unsightly and dangerous. When building a culvert for bare 
copper mains it is necessary to take levels, so that each length 
of culvert is drained into a manhole, which manhole is in 
turn drained into the nearest sewer through a non-return trap. 
The culverts, because they are so large, must also be venti- 
lated. This can be accomplished at the manhole covers. 
Manholes are usually placed at street corners—t.¢., one on 
each side of a cross street, the cross street being crossed by 
cables laid on the solid system. Gas and water service pipes 
should never be allowed inside a culvert, and the building of 
a culvert is often expensive owing to such services having to 
be shifted, or if this cannot be done, by having to dig deep 
enough to allow of the culvert passing underneath the 
services. 

After the strips have been drawn through the culvert they 
are tightened up by means of ratchet gear, and when tight 
enough are fastened by means of set screws bearing directly 
on the strip, these screws being placed in each manhole. If 
the strip is laid during winter time, it ought to be stretched 
tighter than if laid in summer time, as if it is not drawn tight 
enough in cold weather it will sag very much in the warmer 
weather. There is very little doubt that if bare copper could 
be laid everywhere throughout à town or district, and no other 
system used in conjunction with it, and any services taken off 
it were laid solid, absolute freedom from bad faults would be 
obtained. 

Before commencing to open ground for any system, the 
town surveyors maps should be consulted to ascertain the 
position of gas and water mains, sewers, etc.; notices should 
be sent to the various municipal departments to the effect 
that openings were intended to be made. Trial holes should 
be opened two or three days before & gang of men is sent on 
to the job, and the job should be carefully considered as to 
the number and size of cables required. The size of cable 
required can be worked out according to the value of the 


house property which it is intended to serve en route, the. 


C? R of the cable also being taken into account Of course, 
houses and shops are not always of the same value in different 
towns, but it will be fonnd that the average £40 house 
requires about 1,000 watts and the average £60 shop requires 
about 2,000 watts: this is if the shop is what is known as a 
lock-up shop ; if the house part is inhabited, of course more 
must be allowed It is a good plan to lay a line of, say, 
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4in. glazed earthenware pipes along the cable route to provide 
for any emergency that may arise ; an extra cable could then 
at any time be drawn in without again disturbing the ground, 
Cables for street-lighting purposes are also best if they are 
separate cables from the distributors, and better still if they 
are separately controlled right from the works. 

Having chosen a clear route, a gang can be sent on to 
the job well provided with tools, timber, rope, and other 
requisites according to the system to be laid. The best 
picks are those with iron-shod shafts, as the wood shaft 
wears away through the friction of the steel pick eye. 
The gang should consist of about 25 men to one fore- 
man. If the number of men is doubled, then a sub-foreman 
should also be sent. Twenty-five men are quite enough for 
one man to look after properly. With a large gang, working 
in & large district, where many of the men come several miles 
to their work, it is usual to tell off one man to warm the 
food for the rest, to boil water for them, etc. This man 
during spare time can clean and trim the watch lamps for 
the night. The watchman should arrive at his work just 
before the gang knock off, and the cable-laying foreman 
should never leave the job until he has seen the watchman 
at his post. The watchman should be well provided with 
good lamps, guard ropes, and iron pins, as in a busy town 
it is necessary to rope off everything, even to the smallest 
heap of soil. In case an accident happens while the watch- 
mdn is on duty, he should be instructed to forward to the 
engineer a detailed report of what has occurred at the earliest 
possible moment, giving the names of any witnesses, which 
he should always endeavour to get. The best witnesses are 
Where several gangs are employed in one town 
it is a good plan to have a foreman watchman, who goes from 
one job to another during the night. One watchman can 
easily watch about 200 yards, his cabin being placed in the 
centre of the length. It should always be borne in mind that 
people have a great knack of having accidents on municipal 
jobs, as the municipalities so easily pay damages: therefore 
everything that can be done to avoid these should be done. 

When opening the trench, if it is found that gas and water 
lead service pipes show all along the bottom of the trench, 
then it is best to open again below these services, as many 
services are damaged by drawing in on top of them ; armoured 
cables especially soon rub holes through. Any damage to 
such service pipes should be immediately reported to the 
department to which the pipes belong, and pending the 
arrival of the men to repair, the damaged service should be 
hammered up between the damage and the main from which 
it is supplied. If a gas or water main is bared for any con- 
siderable length, it should be slung with chains suspended 
from stiff timbers laid across the trench. The chains should 
be placed immediately behind the socket of the main so bared, 
and can be tightened by what is known as a Spanish windlass, 
really forming a tourniquet. The bared main might also be 
propped with bricks from the bottom of the trench, but these 
bricks are apt to be in the way. | 

When opening along the side of a wall, if it is found that 
the wall has no foundation, as is often the case with garden 
walls, the wall must be propped by oblique struts, the feet 
of the struts being let into the ground outside the trench— 
ie., on the side of the trench farthest away from the wall. 
The ends which go against the wall are cut so as to present 
a face parallel with the wall, vertically and horizontally ; a 
board is then inserted between these cut faces and the wall, 
the end of the struts being nailed to the board. If the brick 
arch of a large culvert or underground brook has to be cut 
away, a casting should be made as shown in Fig. 4. The 
insertion of this casting prevents the sides of the culvert 
from collapsing inwards. Wrought iron would be useless, as 
it very soon rusts away. 

As soon as a trench is opened, carts can be employed to 
take away some of the soil, the amount to go away being 
governed by the bulk of new material to go in. If only one 
armoured cable is to be laid direct in the ground, there will 
probably be no need to send any soil away. A place to tip 
carts must therefore be arranged for. Material should as 
far as possible be delivered on the job by the makers of the 
material, or by the railway companies who carry it. 
Thus much cartage expense is saved, for railway companies 
are bound to deliver within a fixed radius. 

When drawing in cables always have as long a draw as 
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possible; do not flake the cable more often than can be 
helped. As much as possible place all the strength at the 
end of the cable: the cable is then kept more in a straight 
line than if the men were at equal distances along the cable 
with small concentric cables, whose conductors are formed of 
small wires, there is danger of the outer wires breaking and 
the broken ends piercing the inner dielectric if the cable is 
not kept straight. It is almost impossible to hurt an 
armoured cable by drawing it along the ground, providing it 
does not catch anywhere. Always draw the cable from 
underneath the drum; fewer accidents will happen if so 
drawn. See that the cable in running off the drum does not 
rub on the side of the drum, especially if the cable be 
unarmoured. Do not pull the cable too tight, especially if 
laid in very hot weather, as it will shrink during the next 
cold weather, probably causing straight joints to pull in two, 
thus causing a discontinuity fault. Two hundred yards are 
quite long enough for the smallest cables; large cables can 
well be shorter. 

When a road has to be crossed, it often has to be opened 
in twice. Care should then be taken to see that no large gas 
or water mains come close to the end of the first opening ; if 
so, sufficient room for bending in the remaining length of 
cable may not be obtained. The radius of any cable bend 
should not be less than ten times the diameter of the cable. 
If cable ends have to be buried in the ground to await joint. 
ing, the cable-laying foreman should have the ends placed in 
wooden boxes about 14in. long. These ! oxes should then be 
filled with bitumen. This should always be done whatever 
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class of cable is used. The foolish plan of letting rubber 
insulated cable ends get wet should not be allowed. Ifa 
cable is cut, the end should immediately be dipped into hot 
box compound, which will effectually keep it dry, as it 
adheres to the cable much better than bitumen does. Cables 
should be lapped over not less than 2ft. Gin to allow for 
testing and jointing. Positions of all joints and ends should 
be carefully noted by the laying foreman. It is well, if it can 
be managed, to let a jointer follow up the gang, testing and 
jointing before the ground is filled in. Careful records of all 
cables laid as to position, as well as position of joints, should 
be kept, the cables being marked on the Ordnance Survey 
maps. This job can be undertaken by the mains engineer 
if the district is a small one, but is better done by a 
draughtsman if much work is going on. It is, however, 
absolutely necessary that no mistakes should be made. 
Although a thin wall of insulation may stand double the 
working pressure of a cable, still, for mechanical reasons, no 
cable should he laid that has an insulation wall less than 
zin. in thickness. Rubber-insulated cables should be 
insulated by cross lappings of rubber in strip, and not by 
the two sheets of rubber, one above and one below the 
copper core, whose edges meet, and so unite. Very often, if 
they do unite, as we are told they do, they come apart again, 
thus giving trouble. A system which some engineers may 
at some time like to try is at present in the writer's mind. 
The suggestion is offered for what it is worth; probably the 
Board of Trade might not allow it. On a three-wire network 
a cable might be composed (in the form of a triple-concentric) 
of an inner copper core, an intermediate copper conductor, 
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and the outer conductor, which would be used as the neutral 
wire, would be made of iron, and would serve two purposes, 
one as a conductor and one as a protector, really an armour. 
Such a cable might then be laid solid, preferably in an 
earthenware trough. As on a perfectly balanced three-wire 
network no current flows along the middle conductor, the 
greater specific resistance of the iron would not matter. The 
best form for the iron would be that of small iron wires 


braided closely. 
(To be continued.) 


INCREASING THE EFFICIENCY OF STEAM- 
ENGINES.* 


The recent centennial anniversary of the Royal Technical 
High School at Charlottenburg was made the occasion of 
several important announcements concerning the work of 
that renowned institution, which embodies in a remarkable 
degree the advanced technical science which has done so 
much to push Germany forward into the front rank of 
manufacturing nations. 55 the first rank is by 
common consent accorded to the paper of Prof. E. Josse, 
head of the mechanical laboratory, in which are described 
with elaborate detail the results of his experiments with 
an original and highly interesting process for increasing the 
efficiency of steam-engines by utilising tho heat of the 
exhaust steam for evaporating another liquid having a 
lower boiling point than water. 

It is well known that the steam boiler and engine, 
notwithstanding all improvements which it has undergone 
during the past 100 years and ita incalculable services to 
mankind, is, nevertheless, a wasteful and extravagant device 
for converting the energy stored in fuel into mechanical 
power. The eap Be le pco ig engine, which 
After passing steam through one cylinder discharges it into 
the air, utilises hardly more than 5 per cent. of the value 
of the fuel consumed under its boiler. The compound 
engine, in which the steam, after passing successively 
through two, three, or more cylinders, is condensed, and 
the warm water of condensation restored to the boiler, 
utilises under favourable conditions 12 to. 13 per cent. of 
the fuel energy, and there the economy appears to have 
stopped. An eminent American engineer has recently 
pu lished an article reviewing the development of the 
steam engine, and closes his essay with the expressed 
opinion that with the compound machines and improved 
cut-off of recent years the practical limit of efficiency of the 
steam-engine has been reached. The invention described 
by Prof. Josse introduces a novel element into the 
problem, and opens a new chapter in the record of stean- 
engine development. | 

e process is the joint discovery of Mr. G. Behrend, a 
Hamburg engineer, and Dr. Zimmermann, oí eig d 
hafen ; and, although first patented in 1889, it has only 
recently been matured and its application perfected by 
the employment of an auxiliary engine, which, utilising 
the heat contained in the exhaust steam, gains as high 
as 56 per cent. additional motive power without increasing 
the expenditure of fuel. The principle and process involved 
are simple, and may be briefly described as follows: 

It is plain that with all progress which bas hitherto been 
made in steam-engine practice through higher pressures, 
superbeated steam, economical cut- offe, or successive 
cylinders, there is always an important and inevitablo 
loss of heat energy when the steam, having done its work, 
is discharged into the open air or changed back to water 
by contact with cold water in a condenser. When the 
exhaust is into the open air, the steam has a temperature 
of about 100deg. Celsius (212deg. F.); when it passes into 
a condenser, the steam has a temperature of 60deg. to 
70deg. Celsius (140deg to 160deg. F.), according to 
the vacuum. The corresponding latent heat of steam, 
given up upon change of form from steam to hot water, 
has hitherto-run to waste in the condensing or cooling 
water, or in the air. Messrs. Behrend and Zimmermann 
attacked the problem of utilising this wasted caloric by 
employing it to create a new supply of steam by evaporat- 
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ing some liquid which has a lower boiling point than 
water, and for this purpose they chose, after many exper!- 
ments, sulphurous acid (H,SO,), which is not only cheap and 
easily obtained, but has the further advantage of a viscous 
consistency and lubricates the inner working surfaces of 
the machinery without corroding them. Their demonstra- 
tlons, although not practically conclusive, were so promieing 
that Prof. Josse, as a technical authority on this subject, 
took up the problem, and, alter several months of highly 
satisfactory laboratory experiment, caused to be con- 
structed and connected with an ordinary working steam- 
engine of the compound type an additional condenser and 
auxiliary engine, the power of which could be exactly 
measured. e whole working apparatus is shown in the 
engraving herewith submitted, and the technícal details 
Ms a explained by the drawing, and may be thus 
escribed. 


Referring to the diagram, in which dimensions are 


given in millimetres, H and N represent tbe high and low 
pressure cylinders of an ordinary compound steam-engine, 
with a stroke of 500mm. (19 69in.) and a speed of 41:5 
revolutions per minute. From tho low-pressure cylinder, 
N, the exhaust steam passes into the surface condenser, 
called in the diagram the vaporiser.“ In this vaporiser, 
or condenser, the cooling medium used, instead of water, 
is liquid sulphurous acid (H,SO,), which has a boiling 

int so low that it is immediately decomposed by the 
eat of the exhaust steam, whereby the sulphur dioxide 
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gas (SO,) is liberated, which s over into the cylinder 
of the auxiliary engine, S, where its work is done as in 
an ordinary steam-engine. The auxiliary cylinder has a 
diameter of 300mm. (1181in.) and a stroke of 500mm., 
with a speed of 77 revolutions per minute. 

After passing through this cylinder, the sulphurous 
vapour enters the surface condenser, around the tubes of 
which cold water flows as in an ordinary steam plant. 
Here the sulphurous a eai is condensed to liquid and is 
forced by the pump, P, bsck into the vaporiser, where it 
begins its cycle again, the same SO, being used over and 
over again indefinitely. "There are therefore, in fact, two 
condensers, the firet serving, as it were, as a boiler or 
steam generator for the auxiliary engine; and this boiler, 
instead of being fired by coal, obtains all its heat from 
the exbaust of an ordinary steam-engine, and instead of 
converting water into steam, evaporates a liquid which is 
much more volatile—i.e., has a far lower boiling point. 

In the long series of recorded testa with the plant shown 
in the engraving herewith transmitted the following results 
were attained : 

The steam-engine is of the compound type, of good, 
modern construction, and, being given a steady load, 
developed 34 f. h. p., with a consumption of 8'6 kg. 
(18:961b.) of steam per indicated horsepower hour. The 
auxiliary machine working with the sulphurous vapour 
indicated 19 b.p.—tbat is, an increase of 56 per cent., 
and yielding, instead of 1 h. p., 1:56 h. p. for the same 
steam consumption and reducing the steam constmption 
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from 8:6 kg. to 5'5 kg. (from 18'96lb. to 12:13]b.) per 
indicated horse-power. 

The experiments showed on the average that for every 
15 kg. (33°169]b.) of steam passing through the main 
engine, 1 h.p. could be gained in the auxiliary machine. 
Applied, therefore, to an ordinary single-cylinder steam- 
engine, exhausting into the air at high temperature, 
the percentage of power saved by this new device 
would be very much higher than the economy reached in 
these experiments, which, as has been shown, were made 
with a highly improved compound engine. From the 
average of these experiments, it may be broadly stated 
that, given a fairly economical compound engine, using 
74 kg. (16 5lb) of steam per indicated horse-power bour, 
half an indicated horse-power could be produced in the 
auxiliary machine for every indicated horse-power 
developed in the main engine. Assuming an average 
vacuum of 60cm. (23 62in.), corresponding to a temperature 
of 60deg. Celsius (140deg. F.), the saving of heat must be 
accomplished by using a liquid which can be vaporised to 
a high pressure at or below that temperature. Assuming, 
further, the upper and lower limits of temperature 
within which the operation is confined to be 60deg. 
and 20deg. Celsius (140deg. and orap F.) the pressure 
of the sulphuroas vapour would range from 10:05 down to 
2:55 atmospheres above open-air pressure. A working 
pressure as high as ordinary steam-boiler pressure is 
therefore readily obtained at a comparatively moderate 
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temperature. Moreover, the volume of sulphurus-acid 
vapour necessary to contain the number of heat units 
corresponding to the work to be performed is much 
emaller than the volume of steam which would be required 
for the same purpose. As the saving to be effected by 
the auxiliary engine depends directly upon the difference 
between the highest and lowest temperatures involved, 
the greatest gain will, therefore, be made either when 
the water in the surface condenser is as cold as possible 
or when the heat of the exhaust steam from the engine is 
at a maximum, as is the case with a single-cylinder steam- 
engine without condenser, which may be anywhere up to 
212deg. F. 

The expense of this improvement is practically all in 
the construction cost of the vaporiser, condenser, and 
auxiliary engine itself, and its economy may be realised 
from the fact that the exbaust steam from a 2,000-b.p. 
central-station engine should furnish power to drive an 
additional 1,000-b.p. engine, which can be connected as 
an extra cylinder to the steam-engine or run indepen- 
dently, and thus increase by 50 per cent. tbe power 
developed without adding a pound to the quantity of fuel 
consumed. When in view of the present coal famine 
throughout Europe it is remembered that the steam-engine 
energy of Germany alone, afloat and ashore, is not less 
than 3,717,264 h.p., the commercial importance of such an 
improvement will be readily apparent. 

FRANK H. Mason, Consul-General. 

Berlin, Jan. 10, 1900. 
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POLYPHASE ELECTRIC TRACTION.* 
BY PROF. O. A. CARUS-WILSON, 


PART IL—ACCELERATION TESTS ON THE BURGDORF 


RAILWAY 
( Concluded from page 851.) 


Method of Deducing Results. —The apparent power input, 
obtained by multiplying together the instantaneous values 
of the voltmeter and ammeter readings, was plotted in 
kilowatts as a curve on a time base, and continued up to 
the point at which full speed was reached, as shown by the 
speed indicator readings, which were plotted on the same 
base. The power factor for any given watt input, being 
independent of the rotor resistance, is the same as when 
the motor is running synchronously with an equal input 
and with short-circuited rotor, and can be found from the 
curve given in Fig. 33. The true watt input was thus 
obtained and plotted beneath the curve of apparent watt 
input, the area enclosed by the curve giving the energy 
expenditure in watt-hours up to any given time. The 
welght of the train being known, the number of watt-hours 
per ton expended in bringing the train to full speed was 
then determined. In all the tests the experimental train 
Started at the points shown in Fig. 4, and moved in 
the direction of Burgdorf, thus encountering successively 
a 300m. curve, a main-line crossing, and a second 300m. 
curve. After starting, the train ran for a distance of 
1,700ft. on a level before reaching the grade of 1 in 47. 

Criticism of the Tesis.—' Three seta of experiments were 
made with different trains—namely, one set of four tests 
with one motorcar and three trailers, the total welght 


in an energy expenditure about 10 per cent. more than 
would be required if the tension were kept constant. The 
speeds given in Fig. 20 were obtained from the indicator 
readings in all cases but that of Test No. 3, where they 
were deduced from observations made from dropping clay 
balls on the track at noted time intervals and afterwards 
measuring up the corresponding space intervals. In Test 
No. 1 the motors were switched off before full speed had 
been reached. In Test No. 7 the trolley jumped off the 
overhead wire when the car struck the main crossing, 
causing a drop in the power input and in the acceleration. 


TABLE II.—4Acceleration Tests. 
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The Results of the Tests. — The areas of the true power 
curves in Tests 3, 6, 8, and 9 have been calculated up to the 
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Fie. ?0.—Aoceleration Tests, Burgdorf-Thun Railway. 


being 68 tons; one set of three tests with one motorcar 
and two trailers, the tota! weight being 56 tons; one set 
of two teste with the motorcar by itself, the total weight 
being 32 tons. The observations obtained in two tests out 
of each set have been plotted and are given in Fig. 20. 
The automatic speed records are given in Figs. 21 and 22. 
At the time the tests were being conducted the automatic 
regulators governing the motion of the turbines in the 
power-house at Spiez were being overhauled, and conse- 
quently out of action, the governing being performed by 
hand. 'The result was that the speed of the generator, 
and hence the frequency, varied considerably, and this 
was shown in a variation of the speed of the train when 
full speed had been reached. The variations in the power 
input are due in part to irregularities in handling the con- 
troller, but the most important variation is caused by the 
large drop that takes place in the tension. The trane- 
former stations are about two miles apart, and the teste 
were conducted on a portion of the line about midway 
between two stations, and, therefore, at a point where the 
drop isa maximum. The effect of the drop is shown in 
the diminished input and the consequent reduction of 
torque and acceleration at the moment of starting, resulting 
* Paper read before the Institution of Mechanical Engineers. 


point at which a speed of 23 miles per hour, or 33 öft. 
m second, was reached, and the areas of tbe curves in 
ests 8 and 9 have also been calculated up to 24 miles per 


hour, or 35:2ft. per second. The results are given in 
Table II. The energy expended per ton of load moved 
increases with the number of tons per motor. The reason 


of tbis is that the energy is proportional to the time 
occupied, and the time increases in & greater ratio than 
the load. Thus, if the load per motor is increased by 
75 per cent., the time is increased 100 per cent. and ener 
per ton 14 per cent. "This shows the importance of ample 
driving force, and the value of high initial acceleration in 
obtaining good efficiency. The best results were obtained 
in the tests with the motorcar alone, wben each of the 
four motors had to move a weight of only eight tons, and 
of these results the lowest energy expenditure was observed 
in Test No. 8, where 41:5 watt-hours per ton was the 
energy expended in getting up a speed of 23 miles per 
hour. With the motorcar and two trailers, giving a weight 
of 14 tons per motor, the energy expenditure rose to 52:8 
watt-hours per ton. In calculating these results, the power 
factor has been taken rather too large, so that the actual 
energy expenditure is somewhat lower phan the values given 
above, 
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Comparison of these Results with those obtained with Con- 
tinuous Currents.— Ona of the most recent continuous- 
current railway equipments is that installed on the South 
Side Elevated Railway at Chicago, a full account of which 
was given ina paper read by Mr. F. J. Sprague before the 
American Institute of Electrical Engineers on May 16, 
1899. The trains on this railway are made up of motorcars 
operated on the Sprague multiple-unit system. Each 
car weighs 19 tons, and is equipped with two motors 
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Flas. 21 AND 22.— Full-Size Automatic Records of Acceleration Tests. 
The diameter of the | No. 8 with the three-phase equipment. In some of the 


making 965 tons per motor. 
driving wheel is 33in.; there are 65 teeth in the 
spur wheel and 22 in the pinion, making the gear 
ratio 2'95. The tension of the line is 650 volts at the 
switchboard and 600 at the cars. The motors, made and 
installed by the General Electric Company, are rated at 
a maximum output of 52 h. p. at 500 volts, though in 
practice they are driven considerably beyond this, the 
maximam horizontal tractive effort actually exerted being 
1, 900lb. Series-parallel control is used. Tu compare the 
weights of the cars in the two cases, we may note that 
each motorcar on the Burgdorf Railway weighs 32 tons 
and carries 66 passengers, giving 1, O70lb. per passenger. 


Fic. 23.— Rotor of Polyphase Motor. 


Fach car on the Chicago Railway weighs 18:2 tons and has 


seats for 40 passengers, giving 1,020lb. per passenger, so 


that there is but little difference between the two equip- 
ments in this respect. A complete series of tests was 
made at Chicago on Sept. 3, 1898, and is described fully 
in the paper referred to above. The results of two of 
these tests, which are typical of the rest, have been 
inserted in Table II., while the curves are given in Fig. 26 
It will be seen that the continuous-current equipment can 
get up a speed of 23 miles per hour with 34:7 watt-hours 
per ton in 30 seconds, as compared with 41:5 watt-hours 
in 28 seconds with the three-phase equipment. Similarly, 
the continuous-current motors get up 24 miles per hour 
with 59:5 watt-hours in 37 seconds, as against 45:1 watt- 
hours in 30 seconds for the three-phase motors. Thus, for 
the lower speed, the continuous-current motors use 84 per 
cent. of the energy used by the three-phase motors, while 
for the higher speed the proportion is 87 per cent., 


while in the latter case the three-phase motors get up 
full speed in 81 per cent. of the time taken by the 
continuous-current motors. The reduction of energy in the 
continuous-current motors is due to the use of the series- 
parallel controller (compare Fig. 50) Comparing the 
maximum power input in the two cases, it will be 
observed that the power curves of the continnous-current 
equipment show à maximum of 150 kw. for two motors, 
or 75 kw. per motor, as against 55 kw. per motor in test 


tests made at Chicago the maximum input reached 90 kw. 
per motor, but this was because the controller was not 
properly handled. The large majority of the tests gave 
75 kw. as the maximum power input. It thus appears 
that the maximum power input as obtained in actual 
practice with the three-phase motor is only 70 per cent. 
of that with the continuous-current motor. 


— S 


FIG, 24. —8tator of Polyphase Motor. 


Conclusion.— The testa described above were made with 
the object of ascertaining the ability of polyphase motors 
to get up speed under ordinary conditions of railway 
service, and the economy obtainable in so doing when com- 
pared with that observed with the best continuous-current 
motors. The results of the tests go to show that poly- 
phase motors are admirably adapted to getting up speed, 
and that the acceleration can be maintained uniform up 
to full speed. A comparison of the results with those 
obtained with one of the best and most complete con- 
tinuous-current equipments shows that there is very 
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little difference between the two in economy of starting. 
The continuous-current motors have a alight advantage 
in the amount of energy expended, while they occupy 
a longer time in reaching high speeds, and require 

r maximum power inputs than the polyphase 
motors. The author wishes to record his indebtedness to 
the following gentlemen for assistance rendered during the 
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` Fia, 25.—Diagram of Electric Circuits. 


tests: Mr. K. Krähenbühl, engineer of the Burgdorf-Thun 
Railway ; Dr. E. Blattner, professor at the technical college 
at Burgdorf; Messrs. E. Thomann, J. Landolt, H. Morgen- 
thaler, and M. G. S. Swallow, engineers at Messrs. Brown, 
Boveri, and Co. He would also like to express his thanks 
to the firm of Messrs. Brown, Boveri, and Co. for the kind 
way in which they have provided him with data and informa- 
tion, and also to the management of the Burgdorf-Thun 
Railway, who afforded every facility for making the tests. 


APPENDIX A.—The Polyphase Motor. 


The action of a polyphase motor may be likened to that 
of a continuous-current motor, in which both the fields and 
the armature are capable of rotation. Supposing the fields 
of such a motor to be fully excited, and rotating at full 


speed with the armature at rest, a current of any desired 
Kw. 


Miles 
30 


3 20 

2 

3 10 

* 
0 30 60 80 0 30 60 00 120 Sremds 
FI. 6.—Acceleration Tests with Continuous - Current Motors. 


magnitude may be induced in the armature by simply 
short-circuiting it, since the generation of a current 
depends simply on the relative motion of the fields and 
the armature. The torque produced by the action of 
the fields on the induced current will tend to turn the 
armature, and if the fields be kept rotating at a uniform 
rate, the armature will speed up until the relative motion 
of the fields and the armature is sufficient to generate a 
eurrent that exactly balances tbe load ; uniform speed has 
then been reached. The slip, or the difference between 
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F168. 37 AND 28.—Comparison of Continuous-Current and Polyphase’ Motors. 


the speed of the armature and the speed of the fields, is 
generally stated in per cent. of the speed that would 
be reached if the load were nothing—that ie, if the 
armature were rotating at the same speed as the fields. 
This speed is spoken of as the speed of synchronism. In 
a polyphase motor the rotation of the field is produced 


by magnetising the fixed part, or stator, by two or 
more alternating currents in such a way that the resultant 
etic field rotates at a uniform speed. In the motors 
used on the Burgdorf Railway three 8 currents 
are used, differing in phase by 120deg. ne great 
advantage of such a motor over the continuous-current — 
motor is found in the absence of a commutator, for the 
current in the armature, or, ss it is called, the rotor, can 


Grads, per emt : 
Figs. 39 AND 80. —Comparison of Continuous-Current and Polyphase Motors. 


be induced by short-circuiting its coils through a simple 
form of slip-ring, the current from the line being led 
directly into the stator without any moving contacts. 
Fig. 23 shows the rotor and Fig. 24 the stator of a 
150-h. p. polyphase motor. 

Clearance.—In a po pna system the ratio of the 
current usefully employed to that generated, as m 


Load vr Torgue 


^yACAPORÍSm — 


by the power factor, depends mainly upon the width of 
the space between the fixed and moving parts of the motor. 
Hence it is of great importance to reduce the clearance to 
the smallest limit consistent with safety. Thus the 64-h.p. 


motors on the Burgdorf Railway have a clearance of 
1.5mm. on a radius and the 150-h.p. motors have a clearance 
of 3mm. This necessitates very careful construction, and 
speclal precautions have to be taken to prevent any chance 
of contact between the rotor and the stator. Figs. 6 to 9 give 
the details of the construction of the 150-h.p. motors on 
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the Burgdorf Railway. Some mechanical engineers con- 
sider the necessity of such a small clearance to be a fatal 
objection to the use of polyphase motors on railways, but 
experience shows that such motors can be constructed to 
run continuously without accident. 

Variation of Speed with Load.—In a polyphase motor 
the speed is practically independent of the load. Thus the 
64-h p. motors on the Burgdorf Railway run at fall load 
with a alip of only 1:8 per cent. This is in marked contrast 
to the action of a continuous-current series-wound motor, 
such as is generally used on electrical railways, in which a 
reduction of speed of 40 per cent. from no load to full load 
is not uncommon. Figs. 27 and 28 show the speed varia- 
tion of the Burgdorf motor compared with that of a 
standard continuous-current motor, firstly with constant 
load and varying grade, secondly with level track and 
varying load. 'The polyphase motor maintains the epeed 
at the expense of & corresponding amount of power, while 
the continuous-current motor economises power at the 
expense of speed, as shown in Fig. 29. 

Mazimum Load.—In Fig. 31 is given the variation in 
speed from standstill to synchronism of a polyphase motor 
with different loads. Following the curve marked 1, it 
wil be noticed that as the foad increases the speed 
gradually decreases, until for a load of 300, for instance, 
the slip is 2 cent. As the load stili further increases 
the speed falls off in a greater ratio, until the maximum 
load of 800 is reached, where the slip is about 153 per cent. 
This is the breakdown load. If the load be increased 
beyond this the motor cannot recover itself, and is brought 
to a standstill. In practice the maximum working load 
should not exceed 50 to 60 per cent. of the breakdown load. 
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Thus in the Burgdorf motors the maximum working load 
js 1:8 of the normal. 
ion.—If a resistance be placed in the circuit 
of the rotor so as to increase the total resistance, say to 
double it, the action of the motor will be represented by 
the curve lettered 2 in Fig. 31, in which the slip for equal 
torque is double what it was with the original resistance. 
The maximam torque is the same as before, but takes 
lace with a slip of 31 per cent. instead of 15} per cent. 
hus with any load any required speed can be obtained by 
merely altering the rotor resistance. The polyphase motor 
is therefore capable of perfect speed regulations for all 
loads. The efficiency at reduced speed is, of course, less 
than that at full s on account of the heating of the 
rheostats. The polyphase motor herein resembles the con- 
tinuous-current motor, but it is at this disadvantage, in 
comparison, that it is not possible to couple two polyphase 
motors together in the way that two continuous-current 
motors can be ne in the series-parallel method of 
control. The superiority of the continuous-current motor in 
this respect has, however, been somewhat overstated, 
seeing that is only for speeds less than half of full speed 
that the motors can be put in series. This point is illas- 
trated by Fig. 50, which gives the comparative efficiency at 
equal load and different os of a polyphase and con- 
tinuous-current equipment. For heavier loads the advantage 
of the latter would be reduced. 
Action when Descending a Grade—The speed curve 
No. 1 in Fig. 31 is reproduced in Fig. 52, and continued 


in order to show the action of a polyphase motor when 
driven above synchronism—as, for instance, when a train 
is descending a grade. It will be seen that as the speed 
increases above synchronism a negative torque is applied, 
and the motor acts as a generator, returning current into 
the line, and thereby retarding the motion precisely as if 
mechanical brakes were being applied. The maximum 
torque that can be thus applied is greater than its break- 
down torque as a motor, but the slip at the maximum 
torque is the same. This is a feature of great importance, 
for not only does the polyphase motor act as an efficient 
brake in descending a e, but the energy of the descent is 
returned into the line and is available fordriving other trains. 
Thus, on the Engelberg Railway, which is a mountain 
railway worked by polyphase motors, the trains descend 
a 25 per cent. rack de held only by the brake action of 
the motors, which keeps the speed at 4 per cent. above 
synchronism. Part of the current delivered into the line 
drives another train up a 5 per cent. grade, the remainder 
being used up in a rheostat. 

Starting.—From Fig. 31 it will be seen that there is a 
certain rotor resistance corresponding to standstil with 
maximum torque, in this case 25 times as much as the 
resistance of the rotor itself. If the rotor resistance has 
this value at the moment when the motor is connected to 
the line, it will start with its maximum torque. If the 
resistance is taken out of the circuit as the motor speeds 
up, the torque can be maintained constant and equal to the 
maximum starting value up to fall speed for that load. In 
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other words, the torque, and therefore the acceleration, can 
be maintained constant practically up to full speed. It 
followa that the speed curve of a train driven by polyphase 
motors shows uniform acceleration up to full speed. 
Compare the speed curves given in Fig. 19. 


APPENDIX B. — Particulars of the Motors used on the 
Burgdorf Railway Motorcars. 


The stator winding consists of 51 turns per phase, 
and is connected up in mesh. When hot, the short- 
circuited resistance of the winding per phase is 0:71 obm. 
The rotor winding consists of eight turns per phase, 
and is connected up in star, the short-circuited resistance 

r phase being 0:0136 ohm hot. The characteristic 
Paturi of the motors are well shown by the curves 
given in Fig. 33. These were obtained by brake tests 
made with motors of the same type as those used on the 
Burgdorf Railway, and differing from them only in the 
width of the clearance, which was 1:25mm., as compared 
with 1:50mm. in the Burgdorf Railway motors. Owingto 
the low internal resistance the speed is very uniform, the slip 
at full load being only 1:8 per cent. For the same reason 
the efficiency at full load is high—namely, 92 per cent. The 
large value of the apparent watts at no load indicates a 
large magnetising current, amounting to 24 amperes or, 
28 per cent. of fall-load current. The good efficiency at 
full load, however, shows that the wattless component is a 
more important element in the magnetising current than 
the hysteresis component; in other words, that the pre- 
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dominant factor in accounting for the large no-load current 
is the width of the clearance. This is further evidenced 
by the rapid rise of the efficiency curve, giving relatively 
good efficiencies at light loads. The large wattleas com- 
ponent also influences the form of the power-factor curve, 
. making it rise very slowly at first and reach its maximum 
at about full load. The wider clearance in the Burgdorf 
motors will, of course, influence the form of the power- 
factor curve, lowering it througbout its length. Hence 
the values of the true watts obtained by taking the power 
factors given in the curve sheet will too “high. This 
must be borne in mind when the results of the tests are 
considered. 
APPENDIX C.—Coasting Tests with Polyphase Motors. 

In Fig. 22 are given the automatic speed curves obtained 
by bringing a single motorcar up to full speed and then 

lowing it to coast, with the current cut off, before apply- 
a an oe The data of these tests are given ja 

able III. 


TARLR III. —Coasting Teste on the Burgdorf Railway. 
Motorcar of 32 Tons. 
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GLASGOW AND WEST OF SCOTLAND TECHNICAL 
| COLLEGE SCIENTIFIC SOCIETY. 


At an ordinary meeting of the above society on the 15th 
inst., the president, Mr. David Home Morton, M. I. C. E., in 
the chair, Prof. Alexr. MacLay, B.Sc, M. I. M. E., read a 
paper on “ Technical Colleges in Germany.” In the earl 
portion of his paper Prof. MacLay outlined the prelimi- 
nary training of the young German, which compared 
fabourably with Board schools in this country. Passing 
from this prong school, the student entered the middle 
school, and from this to real schools (Realachulen), the latter 
giving a higher education similar in many repeots to the 
modern side of many of our own schools. Proceeding, the 
professor dealt more ticularly with technical high 
schools, and sketched briefly the educational courses 
through which the student to pass. In most cases they 
were modelled on lines similar to the technical colleges in 
our country—viz, a thorough grounding in pure science 
during the first and second year, gradually changing to 
a more specialised course. During the latter portion of 
a student's college career practical work in the laboratory, 
and such experimental work as had a direct bearing on the 
professional career of the student, formed the major portion 
of a session's work. Students generally spent 36 to 
46 hours per week, starting at 8 am., and sometimes 
7 a.m, while in this country the hours at similar institu- 
tions are 30 or 35, and fees generally for day classes 
60 per cent. higher. Evening instruction wae conspicuous 
by its absence. Not only were the necessary subjects, 
such as chemistry, mathematics, mechanics, steam, elec- 
tricity, etc, taught, but budding engineers, chemists, 
and electricians attended lectures on political science, juris- 
prudence, hygiene, and similar subjects. These, although 
not entirely neglected in the technical institutions of our own 
country, did not form part of the recognised course of study 
for the diploma, although their importance was probably 

uite as great in producing a man of sound judgment. 

roceeding to deal with the equipment and staff of these 
institutions, Prof. MacLay showed many slides showing the 
interior of the classrooms and laboratories, many of which 
rivalled, and not a few seemed to excel, similar institutions 
in our own country. Electrical engineering seemed in 
many of the more important colleges to have become a 
separate section, and great attention was devoted to it. 
In one of the colleges the author had seen an electric 


| with 200 amperes at about 12 o'clock noon. 


crane of 2j tons capacity, fitted with three motors, used 
for lifting the heavy machines in the engineering labore 


tory. The teaching staffe of these colleges was remark- 


able, not only in respect of their professional status, 


but in numbers. One college had in the department 
of metallurgy and chemical technology no less than 41 
teachers; other schools had in similar departments numbers 
varying from 12 to 40, depending on the size of the town 
and the nature of the local industries. Great attention 
was paid to what was being done in other countries ; as an 
instance, the library of the school at Aachen had 250,000 
specifications of English patents on its shelves. 

Au interesting discussion took place, at the close of 
which Prof. MacLay was awarded a hearty vote of thanks 
for his valuable paper. 


PROMPT DELIVERY AND ERECTION. 


Englisb manufacturers have not a good name for prompt 
delivery, and it is no uncommon thing to hear of promises 
broken. It is, therefore, refreshing to hear of an electric 
lighting station in this country which placed &n order for 
a 600-kw. steam alternator at the end of November, and 
had it running in time to take of the Christmas load. 
This is the case of the Sheffield Corporation, who, on 
Nov. 28 last, acting on the advice of their chief engineer 
and manager, Mr. S. E. Fedden, decided to purchase 
one of Parsons steam turbo - alternators to help them 
over the Christmas load. The order was, therefore, 
sent off by tele to Paris, where the machine was 
still standing in the position it had occupied throughout 
the exhibition. It was immediately taken down, packed, 
and dispatched to Sheffield, and on Dec. 21 it was running 
Thie machine 
was no light weight to be taken by passenger train, as it 
weighed some 14 tons. It was of Messrs. C. A. Parsons 
and Co.’s 500-kw. capacity type. 

Besides the plant, the question of steam and exhaust 
mains had to promptly taken up. Thus the 16in. 
exbaust mains and steel riveted steam mains were 
ordered as soon as the drawings could be made out, and 
were delivered in about 17 days. When they came to be 
erected in the turbine, they were found to fit accurately. 
The steam and exhaust piping was supplied b, Messrs. 
Tasker’s Engineering Company, of Sheffield. We agree 
with Mr. Fedden in his opinion that great credit is due 
to both these firms for the smart and able way in which 
the whole of the work referred to has been carried out. 
At the same time a large share of the credit should be 
given to Mr. Fedden himeelf. 


LIGHT RAILWAYS. 


With regard to the proposed light railway to Arkholme, we 
learn that the appes! to the landowners in the county of West- 
moreland to su be £10,000 having failed, the scheme has 
been practically abandoned. 

At a recent private meeting of the Bridlington Town Council it 
was decided to oppose the appliation of the promoters of the pro- 
posed light railway from Bri ton to Flamborough for an exten- 
siun of time for commencement of the construction of the works 
until March, 1902. TheCouncil arecontemplating an expenditure 
of about £10,000 in the widening of Olough Bri and the 
opponents of extension maintain that no practical benefit will 
accrue if after the widening of the thoroughfare the railway 
lines are laid down. It is said that the railway promoters have 
voluntarily offered to contribute towards the cost of widening 

e road. | 


A committee has been appointed by a recent meeting of the 
villagers of St. Combs and Charlestown in connection with the 
order obtained for the Fraserburgh and St. Combs light railway. 
A Treasury grant of £5,000 has been obtained. r. Charles 
Buchan, St. Combs, has been appointed convener, and Mr. 
Archibald Strachan secretary to the joint committee. 

An application has been made to the Board of Trade to 
extend the limit fixed by the Ramsgate light railway order by 
two years as far as sections Nos. 4 and 8 are concerned. 

The promoters of the Tanat light railway from Llangynog to 
Oswestry have received an intimation from the Treasury that 
the free grant will be increased by £10,090. The capital 
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required is not wholly made up, but there is every probability 
that it will be forthcoming shortly. In the case of the proposed 
light railway from Welshpool to Llanfair, the free grant has 
also been augmented by £7,500. All the capital is now 


guaranteed. 

Last week the Lord Chancellor, Lord Macnaghten, Lord 
Shand, and Lord Robertson dismissed the appeal re Wallasey 
United Tramways and Omnibus Company v. Wallasey Urban 
District Council, and the Morning Post says that lawyers appear 
to be in agreement that the decision of the House of Lords in 
the above most important case governs the action of the 
Reading Tramways Company, Limited, v. the Corporation of 
the Borough. 

The Commissioners have intimated to the promoters that 
they hope to submit the order authorising the Blackpool and 
Garstang light railway to tlie Board of Trade for confirmation 
before the end of this year. 

We notice that the Flamborough Parish Council have received 
an application for an extension of time for the completion of 
the Flamborough and Bridlington light railways. 

A public meeting of the inhabitants of Dingwall was held 
recently to express appreciation of the services of Mr. Arthur 
Bignold, of Lochrosque, M.P. for the Wick Burghs, by whose 
instrumentality or influence a Treasury grant of £355,000 and a 
loan of £4,500 have been promised towards the Dingwall and 
Oromarty light railway scheme. 

A report has just been submitted to the Glamorgan Coun 
Council asking them to assent to a resolution which, if adopted, 
will commit them to a scheme of considerable magnitude. The 
motion reads as follows : That in the opinion of this Council 
it is desirable that tramways, or light railways in the nature of 
tramways, upon the roads in the county, shall be owned by the 
County Council or by district councils, and that the Parlia- 
mentary Committee be instructed to employ skilled advisers to 
prepare a scheme of the lines that may be advantageously pro- 
moted for the consideration of the Council. That until the 
Parliamentary Committee is reconstructed, in accordance with 
the new standing orders, a representative of each parllamentary 
5 that is not now represented thereon be added to it for 

pu we 

The Whitehaven Town Council have appointed a committee 
to report on the application for the order for the West Oumber- 
land light railway. There appears to be some difficulty on 
account of the proposal to take powers to supply electric light 
within the Council’s area, and also in regard to the purchase of 
the undertaking. 

The Spen Valley light railway order and the Spen Valley 
light railway order (extensions) came before the Board of Trade 
on the 14th inst., on objections raised to their confirmation by 
the Corporation of Batley and the Urban District Councils of 
Heckmondwike, Liversedge, and Gomersal, and the Great 
Northern Railway Company. The promoters of the two light 
railway schemes are the British Traction Company. The Spen 
Valley light railway proposes to run from Cleckheaton, through 
Liversedge and Heckmondwike, and then over the hill to 
Dewsbury, and from there on to Ravensthorpe. The extension 
scheme is to go from Liversedge up to the Pack Horse and 
round to Oleckheaton, making a circuit ; and there is another 
proposed branch from Liversedge, through Gomersal to Birken- 
shaw, to join the Bradford tramways. Sir C. Boyle said he 
should advise the Board of Trade, as to the extension order, to 
accept the order of the Light Railway Commissioners, but to 
make it absolutely clear that the powers of construction given 

ithe light railway company should not commence until the 

owers of the Corporation entirely lapsed. As regarded Halifax- 
road, he would advise the Board that the preamble was proved, 
and that the Spen Valley light railway should be granted. 
He left open the exact terms of the running powers, but said 
the order should authorise the construction of the Board of 
Trade line and its user, subject to regulations which may be 
1 by the Board. The matter was subsequently discussed, 
and finally it was agreed that the Corporation should construct 
the lines, with running powers to be mutually agreed upon 
between the light railway and the Corporation, and in case of 
disagreement as to the exact terms, they were to come before 
the Board again. The order was settled accordingly. 

At the last meeting of the Loughborough Town Ovuncil the 
Town Clerk reported that, acting on instructions, Alderman 
Bumpus and himself had obtained an interview and discussed 
with the secretary of the Light Railway Commissioners the 
i s trip he (the town clerk) had formally lodged on 
be of the Corporation with the Light Railway Commis- 
sioners with respect to the Loughborough and district light 
railway order, as pro to be issued by the Commissioners, 
owing to the alterations or omission therefrom of the 
amendments and additions for the protection of the Corporation, 
and, as a result, anumber of further alterations had been pro- 
visionally made in the proposed order, though not in every case 
in the manner sought by the Corporation, and a number of 
other points required settling. After the explanatory statement 
by the town elerk, it was resolved to approve of the action taken 
so far, and to instruct the Parliamentary Sub-Committee to 
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continue their efforts for securing such provisions in the order 
as will meet the requirements of the Corporation. 

The Commissioners have addressed a communication to the 
Middlesex County Council on the subject of the light railways 
joint order promoted by the Council and the Metropolitan 
Tramways and Omnibus Company, Limited, and the agreement 
between the two parties. The letter states that upon considera- 
tion of the arrangement and the various difficulties in the way 
of giving effect to it, and also of the advantage, as the Com- 
missioners conceive it, of settling this order directly in accord- 
ance with the course which it is practically determined to 
follow as soon as the order is confirmed, the Commissioners . 
are of opinion that the powers of the intended order 
should be given direct to the County Council, the agreement 
between the parties holding good in all other respects in the 
same way as with the Middlesex (No. 2) order. After due 
consideration of the question, and hearing the views of the 
company's representative, the County Council has resolved to 
agree to the suggestion made by the Commissioners for the order 
to be issued to the County Council alone, and to enter into a 
further agreement with the company to meet the altered position 
of affairs. The effect of this is to place the County Council in 
the same position as if it had exercised the option of purchase 
provided for by one of the clauses in the agreement, with the 
company. 

At the enquiry last week into the application of the Southwold 
Railway Company for an extension of their line from Southwold 
to Kessingland, and the widening of the present system between 
Halesworth and Southwold, the Commissioners reserved their 
decision. 

At the last quarterly meeting of the Glamorganshire County 
Conneil a resolution was adopted to the effect that it was 
desirable that tramways upon the roads in the county should be 
owned by the County Council or by district councils, and that 
the Parliamentary Committee be instructed to employ skilled 
advisers to prepare a scheme of the lines that may be advan- 

eously promoted for the consideration of the Council. 

he Board of Trade have recently confirmed the following 
light railway orders : (1) Gosforth and Ponteland Light Railway 
Order, 1900, authorising the construction of a light railway in 
the county of Northumberland and Ponteland ; (2) Wotton- 
under-Edge Light Railway Order, 1900, authorising the con- 
struction of a light railway in the county of Gloucester, 
between Wotton-under-Edge and Charfield ; (3) Rhyl and 
Prestatyn Light Railways (Extensions) Order, 1900, authorising 
the construction of light rallways in the parish and urban 
district of Rhyl, in the county of Flint, in extension of the 
light railway authorised by the Rhyl and Prestatyn Light 
Railway Order, 1900, 


PRACTICAL COLOUR PHOTOGRAPHY. 


A number of gentlemen attended ab the Queen's Hall last week, 
by invitation of Mr. Roberb Newman, to view specimens of what 
were called natural - colour - photograms prepared by the 
McDonnough procees. They consisted of reproductions of land. 
scapes, and copies of paintings, portraib studies, and various 
inanimate objecte. The portraits especially were all that could 
be desired, and their colouring was. if anything, even better than 
that of the landscapes. Some of the latter did not show to their 
best advantage, as the operator was handicapped by a vey 
inefficient aop. The exhibition proved that these beautiful an 
very lifelike photographs can be obtained with extremely rapid 
exposures, and, accordiog toMr. C. N. Crewdaon, who explained 
the views taken by him at Oberammergau, the manipulation of 
the process is perfectly easy even to the veriest amateur. The 
process consists of a combination of Ive's three-colour system of 
Prof. Joly’s diffraction grating. Owing to the labours of the late 
Mr. McDonnough and Mr. D. K. Tripp, the way of taking there 
photographs has become a very simple one. All that is necessary 
is to obtain a screen, which consists of a plate of glass 
ruled alternately with fine parallel red, green, and violet lines. 
Of course, the negative shows no colour, but from it a poeitive 
transparency can be obtained, which by means of the same 
screen will give a picture in natural oolours. The practical 
value of the process aud one which can be hardly over estimated, 
consiste in the fact that by its means coloured prints on paper may 
be obtained by methods of ordinary photography, and for larger 
editions of books, etc., by photo mechanical means by the aid 
of the printing prees. The architecb can, therefore, obtain 
accurate representations of stained glass windows, and with regard 
tothis matter we notice thab the views in which windows were 
introduced were entirely free from halation, and consequently 
beautiful representations of rooms, theatres, etc., lighted by 
electricity ought to be obtained by it. This would be a 

reat help to thoee interested in the introduction of electric 
lighting where its advantages are nob known. It will also 
effecb an enormous saving of time and expense to manufacturers, 
as the traveller in ceramic ware, or carpete, or wall paper, or 
any other manufactures where it is indis able that the true 
colours of the material should be submit to the purchaser, ean 
do all his business by exhibiting these photographs, instead of 
the tiles, vases, or whatever he deals in. 
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THE END OF THE CENTURY. 


If it be asked what is the most important topic 
for technical discussion at the end of the century, 
the answer will be the same as it was at the 
beginning of the century—prime movers. The 
progress of the century is due to two causes : (1) the 
increased perfection in locomotion due to steam, 
and (2) the celerity of transmission of news due to 
the developments in telegraphy. No doubt a great 
many would object to these views, and put as the 
cause of progress the spread of knowledge. We 
prefer to agree with Buckle ( Hist. Civ.,“ vol. i., p. 38), 
that knowledge is a result, and not in the first instance 
a cause; later on, however, knowledge accelerates 
progress. The indications at the close of the century 
point to still greater progress due to improvements 
in heat engines. There is an old axiom too often 
forgotten, that ‘‘ Necessity is the mother of 
invention." The pinch of necessity has made 
it desirable to more largely utilise natural sources 
of power, and to obtain a greater conversion 
efficiency from a given expenditure of heat energy. 
Why else are so many schemes presented for the 
transmission of power over longer distances? The 
reason, of course, is greater efficiency; hence 
a lessening of cost to the consumer of energy. 
In the first instance transmission schemes con- 
templated the more economic use of existing 
apparatus, but within the past few days atten- 
tion has been directed to great economies to 
be effected by using Mond producer gas and 
large gas-engines in power stations. Further, 
according to an American consular report, 4 
gain of from 30 to 50 per cent. efficiency can be 
obtained from ordinary steam-engines. The exact 
words are: ‘‘ Its economy may be realised from the 
fact that the exhaust steam from a 2,000-h.p. 
central-station engine should furnish power to drive 
an additional 1,000-h.p. engine, which can be con- 
nected as an extra cylinder to the steam-engine or 
run independently, and thus increase by 50 per 
cent, the power developed without adding a pound 
to the quantity of fuel consumed." Let us 
assume for the moment these improvements to 
be commercially practical. It is at once seen 
that even under conditions involving no further 
Improvement than this, our coalfields receive 4 
very long increase of life. Up to the present time 
the best central-station working requires at least 
“ three pounds of coal per hour per average indicated 
horse-power." With the addition of the sulphurous 
acid apparatus, this would be reduced to two pounds 
of coal per hour, a quantity approximating to that 
used in good marine-engine practice. Of course, 
the ordinary central station uses & good deal more 
than this, but whatever be the quantity, the saving 
is immense. The question as to initial cost of 
apparatus and cost of maintenance presents no 
difficulty, and can in any special case be 
compared with the amount of one-third of the 
annual coal bill. It is more difficult to judge the 
true value of producer gas, but undoubtedly while it 
may prove of great use in the developing of large 
gas-engines, it will aid rather than displace the 
distribution of electric energy. Lastly, a cause 
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more detrimental to progress than any other is as 
rampant at the end as it was at the beginning of the 
century—it is ignorant legislation. Henry Bell 
devised the steamboat, he told his plans to Fulton, 
and with the latter carried out his plans in America, 
subsequently coming back to Glasgow and building 
the Comet." The work of Bell in this direction 
is well recognised, but it is not so well known 
that he designed to introduce steam traction on 
common roads. His designs came to naught, and 
automobilism was retarded for a whole century 
because an ignorant Legislature would not permit 
the necessary high-pressure engines to be used. 
Perhaps, had the Legislature been wiser, railways 
would have developed differently whether for the 
better i8 no use now to discuss. 


To all Readers, 
A Happy AND PROSPEROUS NEW CENTURY. 


— a 


FORTHCOMING EVENTS. 


SATURDAY, Dec, 29. 


Institution of Great Britain.—Ab 3 p. m., lecture on 
The Earth and its Heat,” by Sir Robert Ball. 
TUESDAY, JAX. I. 
yal Institution of Great Britain.—At 3 p. m., lecbure on 
„The Evidence from the Stars," by Sir Robert Ball. 
WEDNESDAY, JAN. 2. 
of Arts.—Juvenile lecture in the afternoon by Mr. 
E. Walter Maunder, F. R. A. S, superintendent of the Solar 
Department, Greenwich Observatory, on Eclipees." 
THURSDAY, JAN, 3. 
Civil and Mechanical Engineers Society.—‘' The Cae for 
Wie Power Distribution, by Mr. W. B. Esson, M. I C. E., 
Rontgen Soctety.— Abt 8 p. m., ordinary mee sing ab 20, Hanover- 
square, W. Dr. J. H. Sequiera will show some cases of 
Rodend Ulcer treated with X Rays. Afterwards a paper on 
Continental Progress in Practical Radiography and Appa- 
ratus," by Mr. A. W. Isenthal, will be read. 
Royal Institution of Great Britain.—Lecture by Sir Robert 
Ball on '' The Significance of Planetary Movemente," at 3. 
SATURDAY, JAN. 5. 
Institution of Great Britain.—''The Evolution of the 
Moon,” by Sir Robert Ball, ab 3. 


CORRESPONDENCE. 


One man's word is no man's word, 
Justice needs that both be heard." 


NERNST ELECTRIC LIGHT COMPANY. 


Sır, —The criticisms made by Mr. Zusman at the recent 
meeting of the Nernst Electric Light Company, Limited, 
on me in my capacity as managing director of that com- 
pany, have not unnaturally attracted interest and atten- 
tion amongst my friends. It was gs a at tbe meeting 
that I would deal in detail at the adjourned meeting, 
in a month's time, with all these allegations, but in 
view of the interest which these remarks have 
created, as above mentioned, I would like to state 
that there is absolutely no foundation for any of 
the allegations, and that at the adjourned meeting of the 
company I shall have no difficulty in refuting them in the 
most complete and ample manner.— Yours faithfully, 

BERNARD M. DRAKE, 


82, Victoria-street, S.W., Dec. 20. 

The above letter was also sent to the Financial News, 
which paper has received the following letter on the same 
subject : 

“ Sir, —My attention has been drawn to a letter in your 
issue of to-day from Mr. Bernard Drake, stating that it was 
arranged at the recent meeting of tbe compauy that Mr. 


Drake should deal with the allegations of Mr. Zusman at 
the adjourned meeting in a month's time. I was present 
at the meeting in question, representing a large number of 
shareholders, and I would remind Mr. Drake that it was 
distinctly arranged at that meeting that he should, without 
delay, lay his explanations before the shareholders by 
circular, so that they might have ample opportunity to 
consider them, and not wait until the holding of the 
adjourned meeting, as he now appears to contemplate.— 
Yours faithfully, AUGUST COHN. 
15, Throgmorton-avenue, E.C., Dec. 22.” | 


ON RAPID VARIATIONS IN THE CURRENT 
THROUGH THE DIRECT-CURRENT ARC.* 
BY W. DUDDELL, WH.SC., ASSOCIATE. 
(Continued from page 888.) 


Part II.—Currentr Oavusep TO VARY BY THE ARC. 


Humming.—Mr. Trotter discovered that the direot-current 
humming arc rotates, including a ooma-like appearance 
at the + crater, and he also found that the current 
through the arc varied periodically, the frequency of these 
variations being the same as the pitch of the humming 
sound produced and as the speed of rotation of the arc. 
In order further to investigate the connection between the 
variation of the light P.D. and the current, I have recorded 
the P.D. and current by means of an oscillograph, the humming 
arc experimented on being used as the source of light to illumi- 
nate the oscillograph mirrors. The arc was so inclined that 
only the light from the + crater and a small part of the vapour 
column reached the mirrors, so that the density at any point of 
the lines represents the photographic prd of the light 
emitted at that instant in the direction of the mirrors by 
the + crater and part of the vapour column, and the distance 
of the point from this zero line measures the P. D. or the current 
as the case may be.t A typical example of the variations observed 
in the humming arc is given in Fig. 5, from which it will be 
seen that the P.D., current, and light emitted in a fixed direction 
vary in a regular periodic manner with the same frequency. 
Tbe variation of the current, which is about 6 per cent. from 
the mean, is not sufficlent to account for the large variation in 
the light emitted in the direction of the mirrors. This periodic 
variation of the light is most probably due to the fact that the 
arc rotates, so that the + crater alternately either supplies light 
to the oscillograph mirrors, or is prevented from doing so by 
being on the other side of the + carbon. The periodic time 
of the variations of the light will, of course, be unaffected by 
a change in the position from which the arc is observed, but 
the times at which the light maxima occur relatively to the 
times at which the current is à maximum will depend on this 
position. Thus, besides the rotation of the humming arc and 
the variation of the current observed by Mr. Trotter, I find 
that the light and P. D. vary with the same frequency, so that 
in the humming arc the frequencies of the rotation of the aro, 
and of the variations in the P.D., current, and light emitted 
a a given direction, are identical with the pitch of the note 

ven out. 

raga ae has been shown by Messrs. Frith and Rodgers, 
and by Messrs. Duddell and Marchant, that when a direct- 
current arc supplied from a constant source hisses, the 
current through it and the P.D. between its terminals vary 
rapidly, and M. Blondel and Mr. Brown have also found that 
the light emitted varies. If the current through the humming 
arc be increased until the arc hisses, the tions in P.D., 
current, and light change, I find, in a most striking manner 
from the regular periodic variations of Fig. 5 to the very 
irregular variations shown in Figs. 6 and 7. In spite of the 
very irregular nature of the variations, which ty is not 
surprising in view of Mrs. Ayrton's explanation of the cause of 
hissing given before this Institution last year, I think that 
they can be separated into two kinds—a large comparatively 
slow variation, and a rapid superimposed one. The light given 
out is alternately bright, with rapid variations In intensity, a 
to b (Fig. 6), and dull with hardly any variations, b to c ; the 
slow variation of the light corresponding with the larger 
variation of the current; the maximum light and current do 
not, however, occur simultaneously. Jn view of the explana- 
tion given in the case of the humming aro that the large varia- 
tions of the light is due to its rotation, and in view of the fact 
that the hissing aro is also probably rotating, as pointed out by 
Mrs. Ayrton, I think that the larger variations of P.D., 
current, and light in the hissing arc must also be due to the 
rotation of the arc. If this is the case, then the brighter parts 


Paper read before the Institution of Electrical Engineers. 
+ In Figs. 5, 6, and 7 the centre line is not the zero line, but 
represents 20 amperes and 40 volts. 
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rapid variations of density chiefly present in these parts of the 
lines are due to the rapid variation of this light from the + crater. 
[Experiment.] Now, these rapid variations in the light corre- 
spond with the small rapid changes in the current and the 
P.D., so that the rapid variations of P.D. and current corre- 
spond with the variations of the light emitted by the + crater, 
and the large slow variations with the rotation of the arc as a 
whole. Considering one of the larger light maxima, say from 
a to b, or c to d, Fig. 6, during which the oscillograph 
mirrors receive the light from the + crater without being 
obstructed by the carbon, it will be seen that in many cases 
the maximum light and minimum P.D. occur practically at the 
same instant, whilst the maximum current occurs later than the 


Centre Line 


Current 


Fic, 5—AHumming Arc Carbons +11 and -9 mm. Solid 
‘* Apostle.” Mvan P D = 505 volte. Mean current = 15:2 
amperes, Scales: Imm. = 05 volt = 0186 ampere = 4,45 
second. Centre line = 40 volts = 20 amperes, 


light maximum. This is the opposite to what occurs when the 
current through the arc is varied by any change in the circuit, 
for in this latter case the maximum current occurs before the 
light maximum. The periodically recurring sequence of events 
in the hissing arc is thus probably as follows, putting aside the 
rotation of the arc as a whole. Owing to the crater becoming 
too large for the end of the + carbon, the air obtains access to 
the crater surface as found by Mrs. Ayrton, the oxygen of the 
air there combines with the carbon, causing a rise of tempera- 
ture, an increase of brilliancy, a drop in the P.D., followed 
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Fic. 6.—Hissing Arc. Carbone 411 and —9 mm. 
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of the curves are produced by light from the + orater and the 


Solid ‘Apostle ” 


such as a loose plece of carbon. The whistling sound is 
probably due to the periodical short-circuiting and relighting of 
the are. 

Sounds Emitted by Very Long Arcs.—The frying sounds 
emitted by very long ares, noticed by Mrs. Ayrton, are 
probably due to the fact that long arcs are very sensitive as 
telephone receivers, as mentioned in Part I., so that very 
slight variations in the current will cause them to give out 
sounds. In confirmation of this it may be mentioned that a 
very long silent arc can be obtained if the aro is supplied with 
current from accumulators which are not in use for any other 
purpose, and if the arc circuit be so arranged that no variations 
of the current can be induced, or produced, in it by causes 
outside the arc. If, on the other hand, the direct-current arc 
be supplied by a dynamo, or if the arc circuit be placed so that 
there is mutual induction between it and leads earrying a 
dynamo current, then the long arc will give out a sound corre- 
sponding with rate at which the dynamo segments pass the 
brushes. This explanation was, I believe, first suggested by 
Prof. Ayrton and Mr. Mather. | 

Intermittent Arcs.—-If a direct or alternate current arc be 
blown out by means of a jet of air or CO,, or by means of a 
transverse magnetic field, it will, under suitable conditions, 
relight itself ; and if the blowing be continued, the arc will be 
extinguished and relight itself again and again with great 
rapidity, giving out a harsh sound. The rapidity of these 
intermittances may be very great; M. Blondel has found 
them to be as high as 5,000 to 4,000 per second in the case 
of the alternate-current aro, and M. Abrahams has obtained 
100,000 per second in the case of the same discharge. It was 
suggested by Prof. Fitzgerald that this intermittance of the 
arc might be used to produce some high-frequency alter- 
nating current which I required. I therefore tried rendering 
a direct-current oarbon aro in series with a self-induction 
intermittent by means of a magnet. With this arrangement 
the rate of intermittance was irregular and not very high, 
probably owing to the E.M.F. of my source of supply being 
too low, although E.M. F.'s up to 300 volta were employed. In 
order to and overcome this irregularity, I connected a 
condenser (about five microfarads) between the terminals of 
the arc, when to my surprise I found that the direct-current 
arc was intermittent even when not blown in any apparent 
way elther by a atream of gas or by a magnetic field, and, further, 
that no self-induction in serles with the arc was necessary. 
Here, then, was a puzzle—a direct-current solid arc eae 
under ordinary conditions with resistance in serles, and suppli 
with current from accumulators, became intermittent and gave 
out a musical note on simply shunting the arc with a condenser. 
Leads were, of course, employed to connect the condenser as a 
shunt to the arc, and on twisting these leads together so as to 


Mean L'. D. = 38 volte, Mean current = 223 amperes. 


Scales: lmm. = 0:5 volt = 0:1 ampere = u second. Centre line = 40 volts = 20 amperes, ` 


very slightly later by a rise in the current. I think that the 
above observations on hissing and humming are explained by, 
and confirm, the fundamental nature of Mrs. Ayrton’s discovery 
of the cause of the hissing of the arc. 

Sounds Emitted by Very Short Arcs.—A very short hissing 
arc, so short that practically no light can get out frcm between 
the carbons, sometimes produces a shrill whistling sound, 
accompanied by a small tongue of green flame. The variation 
of P.D. and current for such an aro are given in Fig. 8, in 
which the current and P.D. have varied between two limits— 
viz., 22°5 amperes at 24 volts and 28 amperes at 9:5 volts—the 
former of which would ow a hissing arc, while the later 
values of the current and P.D. can only be explained on the 
assumption that the arc is short-circuited by a bad contact, 


destroy the small amount of self-induction which they possessed, 
I found that the musical note stopped, to be started again on 
separating the leads; and on interposing in the condenser 
circuit a loose coil of wire, the sound was greatly magnified. 
Hence the true statement of the facts is that given below. 
Musical Arc.—A direct-current arc of suitable length and 
current, between solid carbons, will give out a musical] note if 
it be shunted with a condenser in series with a self-induction, 
as in Fig. 9, even though the source of supply of the current be 
pere constant and the arc be protected as far as possible 
rom any outside cause of disturbance, [Experiment.] I find 
that the musical note is produced by oscillatory currents 
flowing in the circuit composed of the condenser, F, the self- 
Induction, L, and the arc (Fig. 9), and ite pitch is determined 
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by the periodic time of this circuit—that is, on the relation 


between the capacity, self-induction, and effective resistance of 
the cirouit. Neglecting the resistance, which it will be shown 
later must be small, the periodic time of the circuit 7=27 ,/L.F., 
and this has been found, by judging the pitch of the note by 
ear, to be approximately correct, so that for lecture purposes 
Kelvin's law can by this means be easily demonstrated. It 
must be remembered that, although we have an alternate 
current through the condenser and self-induction, the source 
of supply is not an alternating one, and that it is the aro itself 
which is acting as a converter and transforming a part of the 


r ^» idis LL ̃ Ä—R I i SE OE EL re KE we o a o 


^ CENTRE Line. 


h^ A^ ^ 


\ 1 
CURRENT. *,. 


8 V 


8A 


+ when both carbons were cored, it was, on the contrary, 
always — when both carbons were solid; and that it was as 
small as — 2 ohms for a four-ampere solid arc. Now the resist- 
ance of the condenser circuit, r, external to the condenser can 
easily be made less than two ohms, so that the arc can fulfil 
both the necessary conditions. I will now describe. some 
observations on the musical arc which tend to confirm the 


for various aros, and they found that while was always 


above conclusions. Arcs between solid carbons for which A 


Fio 7.—Hi«icg Arc, Carbons +11 and -9 mm, Solid Apostle.” Mean P. D. = 44°56 volts, Mean current = 19:5 ampores. 


Scale: 1mm. = 0'5 volt = 0'1 ampere = ;,5, second, 


direct current into alternating, the frequency of which can be 
varied between very wide limits by altering the self-induction 
and capacity. The upper limit I find to be about 10,000 — 
per second, and the lower limit, if such exists, is well below 
500 — per second. It has long been known that a train of 
oscillations of almost any frequency can be obtained on dis- 
charging a condenser through a suitable inductivo rcsistance, 
but, of course, these oscillations have a rapidly decreasing 
amplitude; and the means of supplying energy to such a 
circuit so as to maintain the amplitude of the swings constant, 
other than by means of a varying source of power having the 
same periodic time as the circuit, has been wanting. It is, 
therefore, necessary to enquire under what conditions it; is 
possible for the arc to cause the source of direct current to 


CURRENT. 


Zero Line. 


Centre line = 40 volte = 20 amperes, 

is always negative work well, while those between cored carbons 
for which Ti is positive I find will not work under any 
conditions. [Experiment.] The largest negative value of M 
given by Messrs. Frith and Rodgers is two ohms for a four- 
ampere solid arc, and it is probable that it did not exceed 
2:5 ohms, for the smaller currents—viz., 5 to 5:5 amperes— 
which I used. According to the above conditions, 2:5 ohms 
should be the limiting resistance of the condenser circuit. By 
experiment it was found that when the resistance of this olrouit 
was increased to 2°4 ohms, the oscillations stopped and could 
not be restarted. [Experiment.] It is evident that besides 


Fic. 8.—Very Short Hissing Arc. Carbons +11mm. cored '' Apostle,” —9mm. solid '' Apostle,” 
Scales: 1mm. = 1:5 volt = 1*0 ampere = ,2,;, second. 


supply the energy necessary to maintain the oscillations in the 
condenser circuit when once they have been started. If the 
resistance in the main circuit in series with the arc is large, and 
if the ? V be a small instantaneous change in the P.D. between 
the terminals of the aro, 6 A the corresponding small change in 
the current through it, and r the resistance of the condenser 
circuit, not including the condenser ; then, during the time 
this small change lasts, sufficient energy may be supplied to the 
condenser circuit to make up for the energy dissipated there, in 
ohmic loss, if the following conditions are fulfilled : 
8 V : 
1. wt negative. 


2. A numerically greater than r. 


The question is, Can the arc fulfil these two conditions? 
Messrs. Frith and Rodgers have experimentally determined 


the value of A which they call the resistanoe of the aro, 


the resistance there ere other causes, such as hysteresis, which 
tend to dissipate the energy in the condenser circuit and stop 
the aro giving its note. The hysteresis in an iron-wire core 
introduced into the self-induction will instantly stop the note. 
[Experiment.] Auy complete circuit such as a ring of wire 
placed near the self-induction has the same effect. [Experi- 
ment.] On several occasions before the importanoe of these 
causes of the dissipation of the energy were realised, oonsider- 
able trouble was experienced in tracing the reason of the arc 
failing to give its note. As examples, in one case it was traced 
to an ammeter and in another to the tinfoil in the condenser 
which were acting as short-circuited secondaries to the 
self-induction coil, which had been placed too near them. 
[Experiment.] The relation between the self- induction, 
capacity, and frequency can be very easily demonstrated 
by playing a tune on the arc by varying either the capaci 

or the self-induction by means of a keyboard.  [Experi- 
ment.] Another method of varying the self-induction is by 
separating or bringing closer together the turns of the coil, as 
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if playing on a conoertina, the relative positions of the turns | 
n 


determining the self-induction and the pitch of the note. The 
musical arc can be used as a means of comparing self-induc- 
tions or capacities by comparing the pitch of the notes pro- 
duced. The enclosed arc " work equally as well as the 


open aro, though the note given out is not so audible owing 
f? 


Arc 


h-il 


Fra. 9. 


to the globe; but it can easily be made so by taking 
advantage of some of the telephoning effects mentioned in 


Part I. 
(To be continued.) 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and fo: the best solution 
of any question we offer ten shillings, We also give 
fwe shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 

uestion has appeared. We would call the attention of 
ose sending in answers to the fact that the neatness of 

any sketches (which must be ink) sent in is considered 

when marking the relative values of these answers. 


| QURSTIONS. 

357. In a combined alterna and three-wire continuous- 
current station it is intended to couple the two systems by 
connecting an alternator direct to two continuous-current 
machines, which will be required to balance the three-wire 
system, supply the whole of the system on light load, or to 
drive the alternator and supply the aiternating system at 
times of light.load. Note.—The alternator is of the slow- 
speed type. Give diagram of connections.—L. B. 

388. What are the requirements for a lightning arrester for 
overhead oables, and how far are these requirements 
fulfilled in the present instruments 1—M. 

ANSWERS. 

Question No. 351.—Give method employed in calculating 
resistances for motor starters so as to get a certain 
number of amperes per contact. In liquid starters what 
is the usual current allowed per square inch of surface 
of iron plate electrode? Also give way of oalculating 
resistance of liquid, say 5 per cent. soda solution. 

Best Answer to No. 351 (awarded 10s.).—A resistance 
for a motor-starting segment switch is correctly designed 
when, at the starting up of the motor, the momentary 
rush of current over and above the normal as each section 
of the resistance is cut out must be the same. 

To comply with these conditions, the values of the 
starting resistance in circuit with the armature must 
decrease at each step according to a proportional scale, 
or, in other words, the value of the resistance must decrease 
in geometrical progression. This difficulty is not met 
with in the design of liquid starters, as the resistance is 
decreased in pecioct uniformity. In addition to the above 
requirements necessary for starting resistances, we very 
often find that a corporation or a supply company will demand 
that when motors are being put on to the mains, the 
current taken by the motor when the arm of the switch is 
on the first stop must not exceed, say, 10 amperes ; 80 
that if the normal carrent of the motor exceeds 10 
amperes, we have to make the total starting resistance 

volts on mains 

equal to I ES 


So that the portion of the resistance preceding the point 
at which the motor will take its normal working current is 
divided up into such sections that the value of the current 
increases in geometrical progression until it reaches the 
normal, and for the remainder of the resistance the current 
is constant, except for a momentary jump as each section is 
cut out. 

It will probably make the above remarks more explicit 
if we take an actual case and deal with the design, For 
example, suppose we require a starting resistance for a 
11j-b.h.p. motor, 220 volts and 1,080 revolutions per 
minute, the resistance being so arranged that the current 
when the switch arm is at the first stop is 10 amperes, and 
also that the jump of the current while switching on does 
never exceed 10 amperes (approximately). 

Let us say the efficiency of our motor is 93 per cent. at 
full load, then the normal working current is— 


11:5 x 746 
95 x 220 

We must also note that the resistance of the motor 
armature is 153 ohm. 


Then total starting resistance, including that of the 
armature, 


Normal current of motor = = 42 (approx.). 


220 volts 
10 amperes 


A portion of this 22 ohms is used to bring the current 
from 10 amperes up to the normal 42 amperes ; the motor 
armature then commences to rotate (unless in special casos 
where a very large starting torque is needed), and the 
remainder of the resistance is cut out in bringing the motor 
up to its fall speed. 

Resistance required to give the normal current 


_ 220 volts 
42 amperes 
Therefore 28 — 5:5 - 16:5 ohms. This part of the resist- 
ance is divided up into steps, so as to give the current 
increasing in geometrical progression, while the resistance, 
5:5 ohms, is divided up in geometrical progression. 
1. Current increasing in geometrical progression— 


= 22 ohms. 


= 5:5 ohms. 


Value of Value of resistance 
current, in each step. Stops. 
let point 10 
l 220 
—— = 11 oh 
20 ohms lat 
2nd point 20 | 
80 788 ohms 2nd 
örd point 30 
220 | 5-5 ohms ord 
40 
ach point 40 


The problem now is to divide 6:5 obms up in decreasing 
geometrical progression so as to give the limiting jump in 
the current of 10 sid sie Let us say that the jump in 
the current can be kept low enough by cutting out the 
resistance in 16 steps. Now we commence by having a 
resistance of 55 ohms, and this is reduced in 16 steps 
down to the armature resistance, 153 ohm. Therefore, 
we have to insert 15 geometrical means between 5 5 ohms 
and ‘163 ohm, this being a simple problem in algebra. 


Let r= the common ratio; 
the 17th term = 155 ohm—i.e., the armature resistanoo ; 
.*. 163=5 5 x 716 


1 


"HL LL m 002725 
5:5 


r. 16 log. T- log. 002725. 


16 log r = 3:436 
164-15486 _ 
log r= — 16 = 1*9 (approximate), 
from which r ='8 (approximate). 
Therefore, our resistances decrease as follows : 
55, r65 72565 7866 rll 6'5, 
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and the value of the resistances in each step thus : 
5˙5 —r 5˙5 = 1st step; 
5:5 r-r? 5:5 = 2nd step, eto.; 
r16 5:5 — r1 5:5 = 16th step. 
We can now tabulate our complete resulta : 


ok Drop of volte Total re- Value 
in armata 


E. M. F. : rejieistance 2 _| current, on Switoh 
xc t- ; i 
DoR | sed, nat eT Pel unt ements amp otpa 
¢(Ra + R) C (Ra +R) arm 8 

0 990 10 — — 1 
0 220 20 — — 2 
0 990 30 = E 3 
0 920 40 4 
34 186 42 8 W 5 
71 149 42 52.8 | 108 8 
101 119 49 525 ola 
124˙8 95 9 42 52 8 log 8 
143 5 76 5 42 3583 11 9 
159 61 42 53 ıı | 20 
171 4 48:6 42 2s i 11 
181 39 42 84 u 12 
188˙8 31:2 12 — $53 n |! 
195-2 24:8 43 i 14 
200 1 19 9 i. x^ ay fas 
904-1 15 9 42 65g n 16 
909-9 12 8 42 653 jb qu 
209:8 10:2 49 53 11 18 
211-88 8 12 pe ii 19 
21352 6 48 42 20 


These tabulated results may now bo plotted in the form 
of two curves, as below. 


S0 25 


C urrea! Curve 


a. ber: 5 
oſ ohne 


Aweh 
Po 


Current curve shows the rate of increase in the motor 
current on the first four points of switch, and also the 
momentary increases in the current as further steps are cut 
out, the armature having commenced to revolve. 

The resistance curve shows the rate of decrease of the 
starting resistance with reference to the number of points 
on switch. 

The above description, I think, covers any information 
required for the design of starting resistances, with the 
exception of fixing allowable sizes of wire for a given 
current, and as this can always be furnished by the maker 
of the particular kind of wire which you may decide to 
use, it is, I think, hardly necessary to touch on here. I 
may note that starting resistances may be graduated direct 
from the proportional scale of a slide rule. This will 
probably suggest itself to the reader. 

With regard to liquid starters, the writer has found 
that a current density of 6 to 10 amperes per square 
inch of iron electrode surface to be a fair allowance for 
starting purposes. With reference to the resistance of a 
5 per cent. soda solution, the writer does not know of any 
reliable method of calculating such a quantity. The usual 
way is to fix your current density and also your maximum 
distance between the plates, and then e up the per- 
centage solution to suit your particular requirements. 

The following figure is approximately correct for a 6 per 


cent. soda solution: two iron plates one square inch in 
sectional area and lin. apart; resistance = 10 ohms (approxi- 
mate).—H. P. 


Answer to No. 551 (awarded 5s. Od.).—The determination 
of the resistances between the successive contacts of a 
starting switch, so ee as to preclude more than a 
certain sudden increase of current per step, falls into two 
parts dependent on different conditions and involving 
different considerations. 

The first of these conditions obtains until sufficient 
current has been switched on to produce rotation. Daring 
this stage the resistances are in series with a circuit con- 
taining no counter E.M.F., and the current flowing is 
simply the supply voltage divided by the total resistance. 
[n a shunt-wound motor the first contact or contacts will 
put in the exciting current, and the following steps augment 
that through the armature until sufficient torque to over- 
come the load and static friction flows. This quantity is 
somewhat greater than required whence once motion has 
begun. In a series motor, field strength and armature 
current, of course, increase together until the same torque 
is obtained. Let now V denote the supply voltage, C the 
current which may be suddenly drawn from the mains, and 
B, nds total resistance of the switch and shunt. Then we 
must have 


g^" ( -x) -V (x 3 K) eO. 
and consequently 


Rie R, ) | i Ri = resistance between lat and 2nd contacts 


F R, = » » 2nd » 3rd » 
mf } M RI 77 » 


Rn = - R,, and generally resistance between the n-th 


rd „ 4th - 


and (n x 1)-th contacts = ———1 . 
(n x 1) n 
This arrangement of resistances disposes of that portion 
of the switch connected with the shunt. The calculation 
now goes on at that point, where in the case of a series 
motor it ins, to the resistances in series with the 
armature. ntil the machine begins to speed up the 
method of calculation is identical with the foregoing, 
the armature, or armature and series coils, resistance being 
taken in place of that of the shunt. 


7. — ARM. RES. 
2 $ 


ARAPIATURE 
RESIS TANCE. 


Let C denote the normal current for the load under 
which the motor starts up and runs, and let C, denote the 
starting current (>C,, see above) reached at the n-th contact 
of this portion of the resistance. The second state of 
affairs mentioned is now reached. If, starting onward 
from this n-th contact, we denote the total resistances succes- 
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The 


armature, however, now speeds up, eee a back 
E. M. F., v, and so reducing the current to C. The next 


step must, therefore, make r, such that (V—»,) (> -i) 
2 1 
Yoe 


sively in circuit by 71, r,, r,, etc., we have r, t. 


=C, or CTO. The speed now again increases, 


bringing v, to some value, v, and thus (V- vz) B —5 
8 


C, and so on until after cutting out all the switch 
resistance the back E.M.F. has its full normal value. The 
point to be noted is that with a constant retarding torque, 
the motor will always speed up until iw current is reduced 
to give an equal driving torque. Hence, if at the n-tb 
contact a current, C, equal to or greater than C, was 
flowing, we find that : 


At the n-th contact put ; 


C 
„ (n+1)-th ,, U 880 13 
„ (n+2}tb „-C Cc Orc 
oso" 
„ (n+3)-th ,, 7,7 ele o 0 5 
„ (n+m)-th,, Fem + 1= Oty = Dr, Tm 


Thus r,-1,, r,—7, etc, are the resistances between 
successive contacts (see Fig. 1). 

As an example, let a shunt motor of ‘17 ohm armature 
resistance, taking 50 amperes at its constant load, be con- 
sidered. Starting current 55 amperes, supply at 200 volts, 
maximum sudden current increase 20 amperes. Here the 
shunt current would be well under the limit, and would be 
put on fully at the first contact. The second contact would 
start the armature current, and total resistance in must be 


30 10 ohms. Thus 
Resistance between 2nd and 3rd contacts 
-j (10) — 5 ohms. 
» „ rd and 4th „ =} (10)=156 ohms. 


The resistance in at the 4th contact is 10 - 6 56 — 5:44 ohms, 
0 that a current (C,) of 58 amperes flows and rotation 


At the— 

n-th contact, here the fourth, then 118 44 ) 1:07 
5th constant resistance in = 900 _ 68-50, 9-47 

70 70 } 
D M "E 75 x 247 2176 j| 
7th „ „ „ 5 176 126 

70 55 
8th 397 77 TEL etc. = 0 35 
9th ” m » 7 » = 65 | 19 
10th T n » T - 46 13 
11th » 77 n = ” = 85 
lach „ „ dm „ - 24 | 09 
13th _,, " m : - 17 '07 


Thus, since the armature resistance is ‘17 at the 13th 
and last contact, the whole switch resistance is cut out. 
The resistances between successive contacts are given by 
the column on the right (calculated 5 

As to the current density in a liquid starting resistance, 
the writer has found about four amperes per square inch 
work satisfactorily with the electrolyte mentioned (5 per 
cent. sodiam carbonate). The limiting density depends 
‘upon either the rush of evolved ing excessive, or 
upon the heating of the liquid. ea ordinarily arranged, 
the latter limit is reached first, the electrolyte soon boiling 
and frothing over with a greater density than four amperes, 
Exact calculations for electrolytic starting resistances are 
almost impossible, however, as the permissible density in 
the liquid depends upon the length of time occupied in 


the machine's speeding up; also because the resistance varies 
enormously with the temperature, falling at 100deg. C. to 
less than half its value at 15deg. C., in the case of the soda 
solution. 

The resistance of the quantity of liquid between two 
plates of the resistance is, supposing that the sectional 
area of liquid is not much greater than the area of the plate, 
equal to the (specific resistance x distance in inches plates 
are apart) divided by 2 54 (sectional area in square inches). 
The specific resistance—i.¢., the resistance in ohms per 
centimetre length of a column having one square centi- 
metre sectional area—can ia the case of a few solutions be 
found from tables. (Munro and Jamieson, however, give 
nothing, and tbere ie more difficulty than there should be 
in getting this information.) In the case of the 5 per cent. 
soda—t.¢., blb. common washing soda (Ne CO,, 10 HO) in 
100lb. of water—the specific resistance, as just determined 
bY one in whom I put reliance, is 55 ohms at 15deg. C. 

here is, however, no simple rule for finding from this what 
it would be at another temperature or another percentage 
strength. The simplest rough method of ascertaining the 
resistance per inch length per square inch area is to 
fill a trough, b inches wide, to a depth c inches; place two 
electrodes a considerable distance a inches apart; send a 
current C amperes through, and measure the volts, V, 
across the electrodes. Then, neglecting polarisation, etc., 
we have 
Resistance per inch, etc. —8 5 
A result sufficiently accurate for practical work — indeed, 
better than an accurate cne, as it is determined under the 
working conditions for which the information is required. 

In conclusion, one may perhaps suggest the desirability 
of placing under different numbers sick distinct questions 
as are included under No. 551.—ZERO. 


Answer to No. 331 (awarded 58.).— The starting of a motor 
may be divided into two processes: (1) increasing its 
current by steps till it starts from rest; (2) increasing the 
volts on the armature till it reaches full speed. The first 
part is only necessary if the motor is on a lighting circuit, 
when pressure variations must be prevented at all costs; 
and as the resistance in each step can be at once deter- 
mined by Ohm's law, we need not consider this part in 
detail. e will suppose that the motor is to start on full 
load, and that the torque to overcome that load is indepen 
dent of the speed, as is usually the case; also that the full- 
load current passes when the switch is on the first stop. 


Let C- full-load current; 

Let Ri, Ra, R,, etc. - total resistance in circuit (including 
tbe armature) when switch is on points 1, 2, 3, etc.; 

Let E= supplied volts ; 

Lot n= number of stops on starter; 

Let R4 — resistance of armature ; 


ohms, 


Ru = Ra = total resistance when switch is on last stop. 

Now let switch be put on first point; the motor starta very 
slowly, so that its back E. M. F. is negligible ; then 

E= C R.. 
Now put switch on second point; then for an instant, 
before the armature can increase its speed and its back 
E M F., the total voltage round the circuit is C Ri, and the 
total resistance is Ra. 
CR, 


— 
3 


B, 
falling again to C as the speed rises. 
hen E= C R,+ back E.M F. 
Now put switch on third point. For an instant the 
net forward E M.F. is C R,, and resistance is R,. 


CR 


„, current rises to 


.. current rises to 
falling again to C as the speed rises. 
Similarly, on stop 4, the current rises to 9.8. But our 


hypothesis is that the current is to rise to the same value 
on each stop. 
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OR OR, CR, ee; 

R R. R. f 
that is, Ri, Rẹ R, etc., are in geometrical progression. 
Our problem then resolves itself into finding n numbers in 
geometrical progression, the first being R, and the nth Ra. 


The common ratio (r)=n Xi K 


This can easily be worked out with the help of logarithms ; 
then Ri being known, R,=r Ri, R. = v2 Ri, ete. There is a 
simple mechanical method of getting these values by the 
aid of a slide rule almost without any calculation. The 
top scale of a 10in. rule is used, and it may be necessary 
to extend this scale to 15in. by means of the slide. We 
then have three similar Sin. scales, and figures on the first 
acale represent numbers one-tenth of those on the second 
acale and one-hundredth of those on the third scale. 

Mark the armature resistance, Ra, on the first scale 
and the value of R, on the second or third scale as it 
happens to come. Now divide the distance between 
them into n —1 equal parts, and read off the figures at 
each point; these will be the values R,, Ra, Re, etc. 


Resistance in first gap = R,—R.,. 
Resistance in second gap = R. R, and so on. 


Starters are seldom made which really follow the law 
of geometrical progression described above, but the 
smoothness of starting thereby obtained, even with a 
comparatively small number of stops, is well worth a little 
arrangement. 

In liquid starters a fixed current density at the surface 
of the iron plate should not be aimed out. One size starter 
will start one size motor, whether its voltage be 50 or 400. 
The difference should be made, not ir, area of plate, but in 
. concentration of solution. The horse-power of the motor 
ia the factor which determines the dimensions of the starter. 
One containing three gallons of suitable solution will start 
a 15-h.p. motor on full load without trouble. 

It is not possible to calculate the resistance of a solution 
of atated concentration, because the resistance is no defin- 
able function of the concentration. The only way is to 
determine the resistance experimentally with varying 
atrengths of solution, and plot a curve of specific resistance 
against percentage of solution. In a liquid starter, how- 
ever, the best way is for the man who sets it up to add 
soda till he gets the most satisfactory result. Thus we get 
the most suitable arrangement for the actual working con- 
ditions, which can never be exactly foreseen, and this is 
one of the great advantages of liquid starters.—J. W 


ion No. 552.—In transmitting power to a distance, how 
does the load factor of the supply influence the commercial 
result? 

Answer to No. 332 (awarded 78. 6d.).—The commercial 
result of a transmission of power undertaking depends on 
the relation between the total annual income and the total 
annual expenditure. Taking the percentage dividend as 
the measure of the commercial result, we have 
Profits (annual) x 100. 

Capital 

Now, the capital does not in the least depend on the load 
factor, and may be taken as constant. It is therefore the 
profits with which we have to concern ourselves. The 
annual profits from a supply undertaking are equal to 
I —E, where I denotes the total annual income and E the 
total annual expenditure. Now, let F denote the load 
factor, which is tbe ratio between the total number of 
Board of Trade units generated in a given time to the 
maximum number of units which the whole of the gene- 
rating plant could produce during that time. Let N denote 
the total possible output of the plant for a year in Board 
of Trade units ; then 


I- price obtained per unit x N x F. 


The price obtained per unit, P, does not depend on F, 
but depends on the prices charged for steam, gas, or water 
power in the district supplied, as these competitive prices 
would determine the charge which could be obtained for 
electric power, 


D per cent. — 


E — cost of production per unitx N x F; 
D T (G x N x F) 
5 
=S+(Q@xNxF); 


where S- total standing charges per annum, consisting of 
interest on capital, depreciation, sinking fund, rente, rates, 
and taxes, salaries of officials, and all sundry expenses 
which do not vary with the number of units generated in 
the station. S is not dependent on the load factor. 
G denotes generating cost per unit, and may be taken as 
independent of F. Of course, in the case of long-distance 
transmission the loss in the line would be greater with a 
high load factor, as the cables would be working up to 
nearly their full capacity, and G would thus be increased. 
This cable loss would vary as F? (approximately). Although 
G would be increascd owing to a loss of efficiency in the 
cables it would be decreased to an almost equal extent by 
increased efficiency of boilers, engines, dynamos, and station 
attendance, so for all practical purposes we may consider 
G independent of F, but of course dependent on the cost 
of coal (or whatever source of power is used), oil, repairs, 
maintenance, and attendance at generating station, and for 
distribution, if the latter is done at the supply undertak- 
ing's expense. We have, therefore, 


-E 
capital 
_ (PxNxF)- (S-c-(Gx N x F)] x 100. 

capital 


This formula denotes how the commercial result depends 
on the load factor. Of course, N x F is simply the total 
number of units sold per annum (F being calculated for a 
period of one year in above case), and it will be seen that 
this number varies directly as the load factor. —R. M. W. 


Answer to No. 582 (awarded &s.).—The cost of working 
a generating station consists chiefly of the following items: 
interest on outlay, coal, water, oil, waste, and stores, 
management expenses (salaries, etc.) and wages. These 
items may be divided into three classes: (1) those which 
are directly proportional to the maximum load on the 
station ; (2) those which are directly proportional to the 
total yearly output ; and (3) those which fall in between, 
being influenced both by the maximum load and by the 
total output. We will consider each item individually. 

Interest on Outlay.—Seeing that the generating plant, 
the buildings to contain it, and the supply mains have to 
be put down for the maximum output, this item will be 
the same whatever the total output, and clearly belongs to 
case 1 It is sometimes supposed that this can be reduced 
by the use of accumulators, but as a battery for a given 
diecharge rate costs more than a complete generating set 
for the same output, this is a mistake. 

Coal.—This belongs to class 3. When the load is about 
to come on, fresh boilers have to get up steam, and a con- 
siderable amount of coal is wasted in the process; and 
when the load goes off again, these boilers are left full of 


Now, 


D per cent. = x 100 


hot water, representing wasted energy. 


This may be minimised by the use of water-tube boilers, 
which hold only a small quantity of water and get up 
steam very rapidly. Another cause of poor economy of 
cowl is that when the load is rising or falling, it is not 
possible to keep all the generators on full load, and their 
efficiency falls. This loss can be reduced by the use of 
accumulators, which permit all running plant to be kept 
on full load. Another partial remedy is the use of small 
unite, but this partly defeats its own end, as small units 
are less efficient than large ones. 

Water.—The question of reduced efficiency also affects 
the water bill, and it must therefore come under case 3, 
alihough it approaches more nearly to case 2 than does 
the coal. 

Management.—The responsibility of managing a station 
of a certain size is independent of the total output; if 
anything, it is greater with a varying load, as the station 

ds need more supervision. e salaries of the manager 
and his assistants, therefore, come under case 1. 

Wages.—If the station is a very one the number 

of atokers, drivers, labourers, etc., will always be propor- 
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tional to the number of engines running. If the station 
is small, this will not be so, as one stoker, one driver, etc., 
must be present d the hours of light load, although 
not fully occupied. However, for the sake of argument, 
we will put it under case 2. 

The most conclusive way of showing the influence of the 
load factor on the commercial results will be to take a 
reliable estimate of the cost per unit for a large station 
supplying a constant load day and night, and to apply the 
above considerations to determine the cost per unit with a 

ven load factor. Let us take as a basis the figures given 
oY Mr. Langdon in his paper before the Institution of 

lectrical Engineers, published in this journal last month. 
We will take a load factor of ‘15, this being a fairly good 
figure for an English lighting station with a considerable 
motor load. The output of the station is 5,000 kw. The 
outlay includes mains and step-down transformers, and as 
the question gives no details, we can take this as being a 
typical scheme, but we will omit salaries of sub-station 
engineers and outdoor service men. 

Column 1 gives the total cost per annum, and column 2 
the cost per kilowatt-hour when working at a constant load 
of 5,000 kw., and columns 3 and 4 give the same when 
working at an average load of 5,000 x ‘15 = 750 kw. 


l. 2. 3. 4. 

Details of charges. Per Per kilo- Per Per kilo- 
annum. watt- hour. annum. watt-hour. 

1. Capital outlay. £470,000. £ d. £ d. 
Interest ab 34 per cent. 16,450 ... 0901 ... 16,450 ... 6000 

2, Generating station : 

Salaries ............... =æ.. 1,320... 0072. 1,820 .. 0482 
Wages ....— ee „ 38159... 0173 473 .. 0173 
o AA 4. 23 345 ... 1279. 3840... 1410 
(say) (say) 
4. Water 918 .. 0050 144 0052 
(say) (say) 

5. Oil, waste, and stores... 2000... ‘0109 ... 0109 
Total. .. . 47,187 ... 2584. 22,527. 8226 


This shows in a very striking manner the disadvantage 
of working with a small | factor, and it also shows 
where the disadvantage principally occurs—namely, in the 
money lying idle in machinery which is standing for a 
large number of hours in the 24.—J. W. 


LEGAL INTELLIGENCE. 


THE WOLVERHAMPTON TRAMWAYS. 


The case of the Mayor and eee of Wolverhampton 
v. the British Electric Traction mpany was down on last 
week's list to be mentioned in the Chancery Division of the High 
Court before Mr. Justice Joyce. 

Mr. Hughes, Q.C., who appeared on behalf of the Corporation, 
said his lordehip would remember that this action was brougbt to 
enforce specific performance of a contract contained in an Aod of 
Parliament for the sale of defendante' tramway undertaking in 
the borough of Wolverhampton to the Corporation, and was 
argued some few weeks ago: His lordship's decision was that 
the Corporation was entitled to specific performance, and that, 
in fact, was not really in dispute in the trial. The defendants, 
however, contended that they were entitled to running powers, 
and the question which now arose was as to whetber interest was 
payable from the dates upon which the contract was to have been 
completed. The learned Registrar had stated that the question of 
interest could not be left open, owing to the form in which the 
judgment had been entered. He therefore asked his lordship to 
fix a day on which this point could be discussed. 

Mr. Justice Joyoe said he would hear the arguments on 
the following Tbursday. 

On the Thursday Mr. Hughes, Q.C., for the Corporation, read ab 
length the correspondence which had passed between the parties 
in reference to the sale, for the purpose of showing that they were 
entitled to 5 per cent. interest on £4 250, tbe amount of the pur- 
chase money. The 5 forwarded a cheque for £4,250, 
and in reply a letter, written on behalf of the defendant company, 
was received, acknowledging tbe receipt of the letter and the 
enclosed cheque, and stating that the transfer would be executed 
without delay. Subsequently, the solicitor for the company 
telegraphed to the town clerk withdrawing the acceptance, but 
the Corporation insisted on the completion of the contract. The 
Regi:trar found some difficulty in drawing up the order and in 
dealing with the question of interest, which counsel said was a 
cubstantial sum. The statement of claim asked for an enquiry as 
to profite, but his friend, Mr. Freeman, had said that there had 
been no profits, and it was obvious that the enquiry would be a 
difficult one. He agreed that they could not have both profits 
and intorosb at the same time, and they preferred to take the 
interest and leave the profits alone. 
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Mr. Thompson, for the other side, contended that there had 
been no proper tender made. 

Hie Lordship said he thought Mr. Hughes’s cliente were 
entitled to an enquiry. 

After the argument, His Lordship made an order to the effect 
that the Corporation was entitled to 5 per cent. interest in lieu of 
compensation for the non-completion of the purchase from the 
date that the purchase money was tendered.—Midland Counties 


Express. 


COMPANIES’ MEETINGS AND REPORTS. 


BLACKPOOL, ST. ANNES, AND LYTHAM TRAMWAYS 
COMPANY. 


The second ordinary general meeting of the shareholders was 
held on the 19th inst., ab Manchester, Mr. A. W. Carrington 
a aT presiding over a attendance. 

he directors recommended a present dividend of 3 per cent. 
on the preference shares, leaving the payment of a farther 
dividend of 2 per cent. on these shares over. 

Mr. J. Fell (director) said he wished to explain that he 
objected to the payment of dividend on preference shares, because 
it had not, in his opinion, been earned. 

Mr. (Hoylake) moved an amendment that the balance- 
sheet be referred to a future mee to allow shareholders an 
opportunity of studying it in detail, but this was defeated on a 
vote, and the balance-sheeb was adopted. 


LONDON ELECTRIC OMNIBUS. 


The report for the period of Nov. 30 states that the efforts of the 
present have been entirely devoted to the objeob of placing 
the Company in such a position so that a definite and feasible 
working scheme could be submitted to the shareholders. The 
future existence of the Company now depends upon the 
response received to the circular dated 18th inst. This circular 
states that, in the opinion of the directors, electricity as 
applied to street traction (except as regards tramways) has 
not been developed sufficiently to warrant their advising the 
shareholders to experiment further with it, but they consider that 
a system of street cars capable of carrying 14 passengers could be 
made a success, If a sufficient number of shareholders agree, ib 
is proposed to reconstruct the Company, the shareholders recei 
one £1 share in the new Company for every share held in the 
Company, the new shares having a liability of 5e. per share. 


NEW COMMITTEES. 


The following appointmente have been made: 


Batu.—S&lectric Lighting: Alderman Taylor, chairman. 

BERMONDSEY.— Electric Lighting: Councillor Cox, chairman. 

HAMMERSMITH —Electricity and Lighting: Alderman Glasier, 
chairman ; Councillor Bendon, vice-chairman. 

HETwOOD.— Nectric Lighting: Alderman Maden, chairman. 

Krno’s Lynn (NoRroLk).— Electric Lighting: The Mayor; 
Aldermen Miles and Jermyn; Councillors Affleck, Carpenter, 
Chatterton, Floyd (chairman), and Miles. 

KiNasToN. — Electric Lighting: Alderman Collings, chairman. 

NxwBuRY — Electric Lighting : Mc. J. Rankin (mayor), chairman. 

STRATFORD UPON Avon.— Electric Lighting: Councillor Holtom, 
chai: man. 

WALSALL — Tramways: The Mayor (Councillor W. J. Pearman- 
Smith) chairman; Councillor Powell, vice chairman. Electric 
Lighting: Councillor Brownhill, chairman; Councillor Noake, 
vice-chairman, 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPER. 


Asuncion 5 Municipality invite tenders for the 
installation of the electric ligbt in the town. Tenders by Jan. 15, 
1901. 

Madrid. — The Department for Agriculture, etc., invite tenders 
for the installation and working for 60 years of an electric tramway 
from Insepete to Fogas and Boranova. Tenders by Jan. 7, 1901. 

Hendon.—The Urban District Council invite tenders for the 
supply and erection of various plant for the municipal electricity 
Work Tenders by Dec. 31. Details in our advertisement 
columns. 

Edinburgh. — The Corporation invite tenders for the extension 
(about 100 lamps) of the electric lighting installation ab the City 
Chambers. Tenders by 31st lust. 

Ayr.—The Corporation invite tenders for the work required in 
forming permanent way, rail-laying, roadwork, etc., of about 
53 miles of electric tramways. Tenders by 10 a.m. on Jan. 4. 

Southampton. The Corporation invite tenders for the overhead 
electrical . of about 13 miles of tramway route. 
Tenders by Jan. 7, 1901. Details in our advertirement colamps. 
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Faraworth.—The Urban District Council invite tenders for 
eight 66 passenger tramcar bodies, motors, undertrucks, con- 
trollers, etc. Tenders by Jan. 10. Details in our advertisement 
columns. | 

Glasgow.—The Corporation invite tenders for the supply of 
telephone apparatus in connection with the Glasgow Corporation 
tramways. Tenders by Jan. 18, 1901. Details in our advertise- 
ment columns. 

Salferd.—The Tramways Committee invite tenders for tie-bars, 
fishplate bolts, etc. Specifications, etc., may be obtained from 
Mr. Ernest Hatton, tramways engineer, Town Hall, Salford. 
Tenders by Dee. 31. 

Battersea.—The Council invite tenders for the supply of 
ordinary and prepayment electricity meters, in accordance with 
specification No. 10. Tenders by Feb. 1, 1901. Details in our 
advertisement columns. 

Partick.—The Corporation invite tenders for the construction, 
supply, and erection of steam dynamos, battery-charging motor, 
booster, and balancer. Tenders by Jan. 7.  Deteils in our 
advertisement columns. 

Middleton.—The Corporation invite tenders for superheaters, 
economisere, feed pumps and pipes, tanks, steam and exhaust 

pes, valves, and accessories, Tenders by Jan. 2, 1901. Details 
n our advertisement columns. 

Rathmines.—The Electric Lighting Committee invite tenders 
for the supply and erection of various plant for the extension of 
the municipal electricity worke. Tenders by Jan. 10, 1901. 
Details in our advertisement columns. 

Sunderland.—The Corporation invite tenders for the supply of 
condensing plant and cooling tower, second battery, mains 
switchboard, and travelling crane. Tenders by Feb. 1, 1901. 
Details in our advertisement columns. 

Farnworth (Lanes). — The Urban District Council invite 
tenders for steel girder tramrails, fisbplates, eto. Drawings may 
be seen from the engineer, Mr. W. J. Lomax, A.M.LC.E., 11, 
Fold-streot, Bolton. "Tenders by Jan. 8, 1901. 

Worthing.—The Corporation invite tenders for the supply and 
erection of a main switchboard. Specifications, ebec., can be 
obtained from Messers. Burstall and Monkhouse, 14, Old Queen 
street, Westminster, S. W. "Tenders by Dec. 31. 

Whitby.—The Urban District Council invite tenders for erection 
of an electric light station and destructor. General conditions, 
etc., can be obtained on and after Jan. 1 from the Clerk at the 
offices of the Council, Whitby. "Tenders by Jan. 8. 

Belfast. — The Harbour Commissioners invite tenders for 
10 tramway trucks, each capable of carrying a weight of 10 tons 
on a 3ft. gauge. Furtber information may be obtained from the 
harbour engineer, Mr. G. F. L. Giles. Tenders by Jan. 7. 

Turin (Italy).—The Public Works and Artillery Department in 
this town require tenders for 20 tons of copper ingote, to be 
delivered within 40 days of acceptance of tender. The provisional 
deposit is £1,840, the final deposit being 10 per cent. of the total, 
Tenders by Jan. 7. | 

Tooting. —The Metropolitan Asylums Board invite tenders for 
the execution of certain wiring and other works in connection 
with the proposed electric light installation ab the asylum now in 
course of erection at Tooting Bec. Tenders by Jan. 2, 1901, 
Details in our advertisement columns. 

Rotherham.—Tenders are invited for the supply of electricity 
meters of sizes for maximum currente of 5, 10, 20, 25, and 35 
amperes. The supply pressure is 230 volts, continuous current. 
Tenders should be sent to Mr. H. Hampton Oopnall, town clerk, 
Council Hall, Rotherham, by Jan. 19, 1901. 

Thetford (Norfolk) —The Town Council invite tenders for 
supplying the wiring and fittings necessary for the electric 
lighting of tbe new town hall according to plan and specifications, 
which can be seen at the office of Mr. John Houchen, town clerk, 
London-road, Thetford. "Tenders by Jan. 1, 1901. 

Poplar.—The Borough Council invite tenders for the supply 
of an electric crane to lift a maximum load of five tons, with a 
return block, the electricity supply being continuous current at 
460 volte. Specification, etc., may be obtained from the Borough 
Electrical Engineer, ab the Electricity Works, Glaucus- street, 
Bromley-by.Bow, E. Tenders by Jan. 16, 1901. 

Leods.—The Lighting Commitbee invite tenders for electric 
lighting plant as follows: (Section A) two sets, each comprising 
engine of 2,000 b.h.p., two-phase alternator of 1,400 kw. capacity, 
and exciter ; (B) two sets of surface-condensing plant. Specifica- 
tions, etc , may be obtained from Mr. Harold Dickinson, manager 
of the department, 1, Whitehall-road, Leeds. Tendera by Dec. 31. 

Manchester. — The Manchester Ship Canal Warehousing 
Company, Limited, invite tenders for the supply, delivery, and 
erection of 22 electric jib cranes required for work at the new 
transit shed, No. 8 dock, Manchester. Specification. ebe., can be 
obtained at the office of Mr. W. H. Hunter, M.I.C.E., chief 
engineer to the company, 41, Spring-gardens, Manchester. 
Tenders by Jan. 4. 

Winwick (near Warrington, Lancs. )—The Committeeof Visitors 
for the County Asylum invite tenders for (Contract No. 3) wiring, 
etc., including ring main and feeders, sub-main, lamp circuits, 
switchboards, distribution boards, fittings, etc. The drawings, 
etc. can be inspected at Winwick Hall, and also at the offices of 
the architecte, Messrs. Crisp and Oatley and W. S. Skinner, 
Edinburgh-chambers, Baldwin-street, Bristol. Tenders by Dec. 29. 

Worthing.—The Electric Lighting Committee invite offers from 
any person, firm, or company willing to instal, equip, and main- 


tain a system of electric tramways in the borough, with power to 
the Corporation to acquire the same ab any specific date upon 
agreed terms, euch offers to specify the price to be paid for current 
to be eupplied from the central station of the Corporation electric 


lighting works. 


Tenders by Dec. 31. 
Norway.—The Secretary for Foreign Affairs has received a 


dispatch from her Majesty's Consul General at Christiania stating 


that tenders sre invi by the Stavanger Corporation for the 


establishment of electrical communication or transmission of 


power from the Altesrig Waterfalls to Stavanger, a distance of 
about 39 kilometres, in accordance with the plans of a civil 
engineer named Schoien. Tenders musb be received by Jan. 15, 
1901. Further information may be obtained on application to 
Mr. E. Berenteen, British Vice-Consul, Stavanger. 

Wolverhampton.—The Tramways Committee invite tendere 
for the supply of the necessary materials and labour for the 
construction of tramway track and contingent works in Tettenhall- 
road, New Hampton-road, Waterloo-road, Darlington-streeb, Queen. 
tquare, Lichfield-etreet, Fiveways, Piper's-row, Bilston-street, Cleve. 
land road, and Bileton-road to the borough boundary, amounting to 
a route length of abou» 44 miles, mainly double track. General 
conditions, etc., may be seen ab the office of Mr. J. W. Bradley, 
M. I. M. E., borough engineer and surveyor, Town Hall, Wolver- 
hampton. Tenders by Jan. 15. 


RESULTS OF TENDERS. 


Aldershot —The tender of Messrs. Parker, of Wolverhampton, 
at £14 466, has been accepted for the laying down of an installa- 
tion of the electric light for Aldershot. 

Brighton.—The Council have accepted the tender of Meesrs. 
Macartney, McElroy and Co., Glasgow, at £102,487. 148. 5d., for 
the construction of the tramroads, and the laying of certain 
roubes with wood. 

Hampstead. A contracb has been entered into with Messrs, W. 
Neil and Co. for construction of boiler foundations, flues, and 
enclosure to economiser in north boiler-house at the electric 
station extension at £3,094. 4s. 6d. 

Swansea.—Eighb tenders have been received for the supply of 
meters, eto., and the resident engineer has been authori to 
order supplies from Venner and Co., the General Electric Com- 
pany, and the British Thomson - Houston Company. 

St. Pancras.—The Guardians have received 18 tenders for the 
installation of electric lighting in the Cook’s-terrace infirmary. 
The estimated cost was £500. 63. The whole of the tenders, which 
ranged from £471 up to £1 600, have been referred to the Housing 
Commibtee for consideration, consultation, and report. 


Croydon.—The tender of the Wheeler Condenser Company, 
Limited, for an additional Bernard cooling tower, at £758, is 
recommended for acceptance. The Tramways Committee have 
accepted the tender of Messre. James Smith and Sons, Limited, 
for the erecbion of the Brighton-road car shed, at £3,145. 


Greenwich. — The Guardians have received the following 
tenders for electric lighting at Grove Park Workhouse : 


Pearson and Oo., London . 3 O ODO 
F. Troy and Oo., Loudoa ......... e —— H—— 1,019 
National Electric Wiring Company, London. . . . 7. 350 
Hampton and S ns, London.. . . ...... .. 6, 598 
Barlow Bros. and Oo., London. . . e . 6,400 
Drake and Gorham, Lon loen . . . . . 6,580 
"i ar and Lange, London ....—....... .......... emeret . q . 6,278 
S. G. Oozens, Brockley seem sese crm 2 . 6,140 
Collins Bros., Blackhesth. . . . 6,991 
Foote and Milne, London „am... n L«n .. 5, 768 
Johnson and Phillips. Charlton . . . 5,550 
H. F. Joel and Oo., London. . 5,456 
R. Dawson and Oo., Stalybri Ig seated 5 014 

4910 


Lea and Warren, Kettering ............ .. . (€ —ÓÀ 
G. F. Oook and Oo., Lightoliffe ...... .............. v 


BUSINESS NOTES. 


LIGHTING AND GENERAL, 


Hastings —The Town Council intend to apply for sanction to 
borrow £276 for extension of mains. 

Bath — Claverton-street is to be lighted by electricity ab a coat 
of £150 for cable and £240 for six arc lamps. 

Stratford upon-Avon. — Application has been made to the Board 
of Trade for an electric lighting provisional order. 7 
Dorchester.—The Town Coancil have sealed the memorial to 
the Board of Trade relative to the electric lighting of the borough. 

Ludlow.—Mr. Enright will shortly visit the town to confer 
with the Electric Light Committee on the plant supplied by him 
for electric lighting. 

Hampstead —Additional mains for the supply of electric current 
to pune consumers are to be laid in Cannon-hill, Platt's-lane, 
and Belsize- park gardens. 

Teddington.—The District Council have sealed a memorial to 
the Board of Trade in support of the application for an electric 
lighting provisional order. 

Shildon.—The Urban District Council last week sealed the 
agreement with the Northern Counties Electrical Supply Company 
for the electric lighting of the district, 
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Share Market.—There was little doing in electric shares during 
the past week, but the tone kept good ; almost the only bargains 
consisted of the squaring up of the account. 


Miteham.—The Croydon Rural District Council have applied 
for a provisional order to supply electricity for all public and 
private purposes throughout the parish of Mitcham. 


Ripon.—In their application for an electric lighting provisional 
order the Corporation seek powers to establish electrical works 
and supply their own electricity ab a capital outlay of £15 000 


Epeem. —The Urban District Council have decided to apply for 
sabction to borrow £2,793 as an extension of the loan of £16 100 
already obtained for carrying out the electric lighting installation. 


Reduced Tariffs.—The Eastern Telegraph Company bave given 
notice chat reduced tariffs will be brought into operation on Jan. 1 
for Cape Colony, Natal, the Transvaal, Oraoge River Colony, and 
Rhodesia. 

Eocleston.— The Chester Corporation are conferring with tbe 
age nd of the Duke of Westminster as to the question of the layin 
of mains for supplying Eccleston with electric light, the se mated 
cost bei: g £3,480. 


Retford Hospital. —Preliminary steps are betug taken for the 
erection of the proposed new wing at a cost of from £500 to £600. 
An offer cf £150 has been ved for an accident ward and 
Róntgen.ray room. 

Woolwich. —The London County Council have approved a loan 
of £20,000 (fired instalment of £86 658), repayable within 42 years, 
for electric lighting and dust destructor works within the borough 
upon certain terms. 

Wireless Telegraphy.—Trials of the wireless telegraph are to 
be made at Inishtrabull, Ireland, to report vessels. Arrangements 
have also been made for night as well as day signalling ab 
Kildonan, Arran, Scotland. 


Aldershet.—The District Council have decided to lay down an 
installation of electric light at an estimated cost of £20 000. 
Application is to be made to the Local Government Board for 
sanction to borrow this sum. 


Indiarubber Culture.—It is stated that the Department of 
Agriculture have set aside the islands of Panay and Panitani in 
the Iolo Islands for tbe cultivation of indiarubber, as the American 
supply of the gum is failing. 


Dover. The electric light company being prepared to negotiate 
for purchase by agreement, the Corporation have now resolved not 
to proceed with their Bill, but have asked Mr. Manville to report 
with & view to the negotiations. 


Bingley —Atthe meeting of the District Council last week it 
was decided to dissent from the proposed Electric Power (York 
shire) Bill. 1901. A stetutory meeting of ratepayers is to be held 
to approve or otherwise of the Bingley Bill. 


Handsworth (Staffs). —At the ordinary meeting of the Town 
Council, held on Dec. 12, permission was granted to the National 
Telephone Company to lay pipes for underground wires along 
a Toad and World's End.road under agreement with the 

uncil. 

Obituary. —Às we go to prone we regret to hear of the death of 
Lord Armstrong, C. B., LL. D., D. OL, F.R 8 This occurred shortly 
after one o'clock yesterday morning ab Craigeide, Rothbury. A 
full notice of the work done by the deceased engineer will appear 
in our nex* ivaue. 

Luton. — The Reason Manufacture Company, Limited, have 
approved the draft contract for the supply of Wright's patent 
demand indicators. The draft contract for the supply of Aron 
meters has been forwarded to the General Electric Company, 
Limited, for epproval. 


New Firm —We are informed that the combined bueineeses of 
Laing, Wharton, and Down, Limited (acquired from the Receiver), 
and J. S. Cunnington and Co., will henceforth be carried on by 
them at 93, St. Martin’s-lane, W. C., under the style of Laing, 
Whartoo, and Cunnington. 


Aylcsbary.—Ab a special meeting of the Urban District Council 
id was resolved to apply to the Board of Trade for an extension of 
time, and in the meantime to treat for land and ascertain com- 
panies willing to undertake the work in connection with the 
electric lighting of the town. 


8t. Austell.—The Council have consented to the application of 
the B». Austell and District Electric Lighting and Power Company, 
Limited, for a provisional order under the Electric Lighting Acte 
in place of the order now subsisting and known as the St. Austell 
Electric Lighting Order, 1894. 


Removal —Messre. Doherty and Donat, engineers, licensees for 
Zsohocke's patent water.cooling towers, and agents for Blake and 
Knoowles's pumps, etc., have removed to larger premises at 82 and 
83, Deanegate arcade, Deansgate, Manchester, where they will 
keep samples of their specialities. 


Gioucester.—The Corporation have decided to enter into an 
agreement with Messrs, Sisson and Co. for granting them 
facilities for carrying oub specitied teste of engines and generating 
plant, and as to affording a supply of electricity at the works of 
Mesars. Siseon for power purposes. 


Coventry.—The 5 have now fixed upon the following 
scale of charges for electrical energy for motive power : for an 
uantity up to 100 unite per quarter per kilowatt demanded, 
per unit; for any quantity consumed beyond such 100 unite 
per quarter per kilowatt demanded, 1d. per unit, 


Londen Gaxzette.—A first and final dividend of ls. 74d. per 
pound has been declared in the estate of W. Haines, 261, Bur 
New road, Whitefield (Lancs.), payable at Official Receiver's 
Offices, Exchange-street, Bolton, from Dec. 27. 


Ham.—The Richmond (Surrey) Electric Lighting Supply Com- 
pany have decided to charge consumers 6d. per unit, and in 
consequence the District Council have agreed that part of the 
resolution which makes the consent of the Council as conditional 
on tbe maximum price being fixed at 6d. be rescinded. 


Newbury.—At the last meeting of the Council the Mayor 
reported that the Board of Trade had revoked the electric lighting 
order granted to the borougb, and a committee was appointed to 
confer with the Urban Electric Supply Company (Edmundson's 
Electric Corporation, Limited), who have just deposited an appli- 
cation for a provisional order. 

Hammersmith —Extensions of mains in Rylebb-crescent and 
Girdlers.road, to cost £201 have been agreed to. Since the last 
meeting of the committee 36 additional consumers have been con- 
nected, reprerenting à maximum of 888 8-c.p. lampe ; these added 
to the number previously reported, show a total of 746 consumers 
taking current from the mains. 

Nantwich —The Urban District Council have approved the 
appointment of Mr. W. H. Trentham, of Victoria-street, West- 
minster, and Mr. G. R. Peers, of Manchester, as joint engineers 
in connection with the proposed electric ligbt installation and 
refuse destructor, the terms of such appointment to be embodied 
in an agreement to be prepared. 

Aberdeen.—At the Town Council meeting recently it was 
reported that in the central part of the city great improvement 
had been effected in regard to electric lighting. A report of the 
Watching, Lighting, and Firee Committee recommended that 18 
electric lamps should be erected in Powis-terrace at an estimated 
cost of £650. The report was adopted. 


Hull —The Electric Light Committee of the Corporation have 
decided to increase the salary of their electrical engineer (Mr. 
A. S. Barnard) by £50 per annum. We learn that it is probable 
that tbe Tramways Committee will also make a further addition 
to this amount in respect of his services in connecbion with the 
electrical instellation of the tramways. 

Electric and General Investment Co.— The directors have 
declared an interim dividend of 10 per cent. on the capital paid up 
on the ordinary shares of the Company, belug 28. per share, lees 
income tex. The dividend is for the six months ended the 30th 
ult., and will be payable on Jan. 2, 1901. to those shareholders 
registered on the booke of the Company on Nov. 30, 1900. 


Sleaford.— The Local Government Board have followed the 
granting of an electric lighting provisional order by sanction a 
loan of £7,000 to carry out the project, the money to be repa 
in 25 years. There is considerable indignation on the part of the 
maj rity of the ratepayers at the action of the Local Government 
Board, for in is urged by experts that whereas only a two - wire 
system is to be laid at present, larger works and the three-wire 
system will have to be substituted should the town continue to 
increase in size, thereby greatly adding to the outlay and placing 
an unnecessary burden upon the ratepayers, 

Steck Exchange —The Stock Exchange Committee have 
appointed Jan. 3 a special day for Kalgoorlie Electric Power and 
Lighting Corporation's 150,000 6 per cent. cumulative preferred 
shares of £l each, 10a. paid, Nos. 1 to 150,000; and Marconi's 
Wireless Telegraph Company's 77,083 shares of £1 each, fully 
paid, Nos. 1 to 40,000 and 100,001 to 137,083, and 60,000 vendor's 
shares of £1 each, fully paid, Nos. 40,001 to 100,000. Applica- 
tions have been made to the committee to appoint a special 
settling day in British Motor Traction Company's 205,557 5 per 
cent. cumulative preference shares of £1 each, fully paid, Nos. 1 
to 205,557, and to allow Dick, Kerr, and Co ‘a 24,000 5 per cent. 
cumulative preference shares of £5 each. fully paid, to be quoted 
in the official list. 


Appointments Vacant.—A large Continental works, manufao- 
turing generators, motors, and electrical apparatus of every 
deecription, require a manager and engineer to take charge of 
business in the United Kingdom and Colonies. Machinery already 
well introduced in Great Britaio.—The Council for the Foreign 
Community of Shanghai require a municipal electrical engineer, 
Salary at present rate of exchange, about £510 per annum, with 
quarters, coal, gas, and medical attendance. Full particulars of 
these vacancies appear in our advertisement columns.—The 
Corporation of Rotherham invite applications for the poat of 
borough electrical engineer. Salary, £200 per annum. Applica- 
tions must be received at the office of Mr. H. Hampton Copnall, 
P Nm endorsed Electrical Engineer,” before noon on 

an. 14. l 

Bolton. —Oa Friday night the last laid portion of the Corpora- 
tion electric tramways to Deane and the Hulton district was first 
utilised since ibe completion, the members of the Tramways Com- 
mittee, with their general manager (Mr. H. England), and the 
borough electrical engineer (Mr. A. A. Day), taking a trial trip 
over the new route, the opening of which for traffic this week will 
prove a boon to a large residential district. The Brush Electrical 
Engineering Company are supplying portion of the cars uired 
by the Corporation, and the first of these delivered, which is a 
vehicle on the bogie principle, with a carrying capacity for 71 
passengers, was utilised, and ran very satisfactorily. With a 
view to further extending the tramwaye, reconstructing the old 
lines, and widening the streete of the town, the Corporation has 
resolved in the. next session of Parliament to obtain borrowing 
powers to the extent of over £500,000. 
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‘Bath.—The Electric Lighting Committee have recommended 
an application to the Government Board for sanction to 
borrow £4,000 to cover bhe cost of purchasing land lying between 
the Great Western Railway Station and the old bridge. 


Long Eaton —The District Council decided to send the elec- 
trical engineer’s plana and specifications for an electric light- 
ing scheme for the town to the Board of Trade for approval. 
It was also resolved to apply to the Local Government Board for 
sanction to borrow £15,000 for carrying out the scheme. 


Bexhill.—Abt the recent enquiry Mr. Le Feuvre, electrical engi- 
neer to the Council, described the electric lighting plant, The 
Council had nob decided what the price should be for lighting, and 
the mioimum cost now was 2-4d. per unit. At the present time 
extra money was being borrowed to extend the machinery. 


Pollak-Virag Telegraph.— When Mr. Pollak firet brought out 
his system of rapid telegraphy great objection was taken to the 
wavy signals of the siphon recorder. The Austrian papers now 
mention that under the improved Pollak Virag system this has 
been overcome, and that recently a message was printed in Latin 
characters at a rate of 1,000 words a minute— which we doubt. 


Openshaw.—At the Manchester City Council meeting on 
Wedneeday attention was drawn to a memorial from Openshaw 
and district, signed by a large number of business firms, complain- 
ing of insufficient telephonic accommodation, and asking thab ib 
should be rendered efficient by the coupling up of certain connec- 
tions and extensions. The matter was referred to the Telephone 
Committee, 

Middlesex.—The County Council have adopted the recom. 
mendations of the Parliamentary Committee that the Hampton, 
the Heston and Ieleworth, the Teddington, Hampton, Hampton 
Wick, and Ham, and the Teddiogton Urban District Council 
electric lighting orders be opposed, unlees the promoters are 
prepared to undertake to iosert a clause in it providing that the 
works shall be underground. 

Miae-Lighting.—We learn that the Collingwood Goldfields, 
Limited, Golden Bay, New Zealand, will in all probability shortly 
light their extensive workings by electricity. The power will ba 
obtained from the water of a neighbouriog lake, an unlimited 

uantity being available at a head of some 200ft. The transmis- 

on line will be about half a mile long. Messrs. Adams and 
Williams are the consulting engineers, and are reporting to the 
company on the matter. 

Barry.—The negotiations between the Districb Council and tbe 
Thompson - street Syndicate, Limited, for the purchase by the 
former of the railway siding and land belonging to the syndicate 
at the rear of Thompson.street, Barry Dock, for the purposes of 
the contemplated extension of the gasworks and the erection of 
an eleotric generatiog station have fallen through, the Barry 
Railway Company having made a more favourable offer for the 
acquisition of the property. 

Union Light and Power Co.— The Reorganisation Committee of 
the Union Lighb and Power Company have announced that on and 
after Jan. 1 nexb the National Provincial Bank of England, Limited, 
will pay to the depositors of bonds under the scheme of reorgani- 
sation £5 in respect of each 1,000dol. firsb mortgage 5 per cent. 
gold bond deposited, and £2 in respect of each 1,000dol. consoli- 

ted mortgage bond deposited. Certificates of deposit must be 
left with the bank for examination. 

Croydon —The County Council have adopted the Lighting and 
Electricity Committee’s report as follows: *''Thab the borough 
electrical engineer be authorised to arrange for the laying of 
tubes to receive the telephone cables of the General Post Office 
Department in the trenches he excavates for electric light mains 
along routes where the department desire to go; that the com- 
mittee have approved form of free wiring agreement; that a low- 
tension main laid in Wellesley-road, which will obviate the 
necessity of supplying transformers from the high-tension main, 
which is now done; and thab the main now in use should after- 
wards be used for supplying street-lighting by nine arc lampe." 

Brighton —Ab the last meeting of the Town Council exception 
was taken to the Lighting Committee's refusal to light Chesham- 
road and Rock street, Kemp Town, with arc lamps. Ib was 
pointed out that the provision of these arc lamps would mean a 
capital expense of £2 000. The exception was carried by a large 
majority. The Lightiog Committee have resolved to inform the 
Tramways Committee that they would undertake the supply of 
electricity to the wattmeter on the tramway switchboard, incladin 
the provision and control of sub-station battery, transformer, an 
tramway switchboard. Mr. Wright is to report upon the rate of 
charge to be made, and the surveyor is to report as to the cosb of 
constructing an underground sub- station, 80ft. by 30ft. by 14ft., 
at the bottom of Ditchling-road. 

Eleotric Lighting in London. —At the meeting of the Court of 
Common Council, held at the Gaildhall last Thursday week, Mr. 
A. C. Morton asked if the City of London Electric Lighting Com- 
pany had approached the City Lande Committee, and the other 
committees of the Corporation having the control of electric light- 
ing, with a view to obtaining consent to an increase of the standard 
pressure io the mains from 100 volte to 200 volte. Was it estimated 
that the change of pressure from 100 to 200 volts would result in 
an estima'ed increased cost of aboub 25 per cent. to the users of 
the electric light in the City! Mr. Pryke, chairman of the City 
Lands Commibtee, rep that that committee had been approached 
by the company, and after consideration and advice had decided 
nob to give the required consent. It was estimated that the 
change of voltage or pressure from 100 to 200 volts would result 
in an estimated incream> of cosb to the extent of 20 to 25 per 


cent. consequent upon the higher voltage and the inefficiency of 
the lamps. 

Catalogue.—The Pond Machine Tool Company have forwarded 
us & copy of their catalogue compiled especially for the Paris 
Exhibition, From this it appears that the firm turn their atten. 
tion chiefly to the manufacture of engine lathes, planing machines, 
radial drills, boring and turning mills, and railroad machinery 
for wheels and axles, and a full and interesting description 
of each of these is given in əs p oos chapter. The 
machine tools manufactured by the firm are of the mosb 
modern design, massive and substantial in construction, and 
every convenience is provided for facilitating work. The 
company have a name for heavy and powerful tools, and those 
turned out by them are now in use in many of the leading 
concerns, both in this country and in Europe. The catalogue 
iteelf, which is in book form, is handsomely got up, and the 
important information it contains is in three languages—English, 
French, and German. Ib may be mentioned that the company’s 
exhibit at the Paris Exposition secured the grand prix and two 
gold medals. 

Swansea.—The County Council ab ite last meeting adopted the 
recommendations of the Lighting Committee, that the town clerk 
be instructed to undertake, on behalf of the Corporation, to supply 
the Trustees with current for lighting the harbour at a price per 
unib equal to the present actual cost to the Trustees, and that the 
engineer be authorised to expend a sum not exceeding £55 in 
extending the mains to supply the Grand Theatre. Tho Electrical 
Committee's report, adopted at the last mesting of the Council, 
contained the following resolution: The question of supplying 
electricity for the lightiog of the harbour was considered, and 

our commibtee recommend that the town clerk be authorised and 
nstructed to undertake, on behalf of the Corporation, to supply 
the Trustees with current for lighting purposes at a price per anit 
equal to the present actual cost to the Trustees, and, in the event 
of disagreement as to what the actual present cost per unib to the 
Trustees is, that the question be referred to a third person, to be 
agreed upon bebween the parties." An amendment providing for 
the addition of the words, provided that the resident engineer is 
satisfied that the price covers the coat of production, taking iuto 
account the capital which will be expended in new plant necessary 
for this purpose," was negatived. 

Kingston.—The Town Council have amended their application 
for an electric lighting loan by adding £2,800 required for an 
additional exciting dynamo and engine and an extra arc lightin 
dynamo and engine ab the electric lighting works. The to 
sum, therefore, amounts to £17,800. The Hampton Wick District 
Council have informed the committee that they have agreed to 
the terms of a company, as those terms seemed more advan- 
tageous than those of the Corporation. The electrical engineer 
has been asked by the Teddington Urban District Council to 
submit a report to them in regard to their proposed application 
to the Board of Trade for a provisional order for powers in regard 
to the electric lighting of their district. The committee have 
consented to this, and when their reporb came up for discussion 
ab the Council meeting last week someone remarked thao if the 
engineer, instead of attending smoking concerts or enjoying his 
leisure in a hundred other ways, chose to spend his time in 
preparing the Teddington report, the Corporation would gain 
rather than lose by the preparation of that report, because ib took 
the engineer away from the daily routine of detail duties, and gave 
him the opportunity of looking ab a lighting scheme as a whole 
from ite inception to its completion. 

Derbyshire aud Nottinghamshire Electric Power Co.—We 
have now received particulars of the Bill deposited in the Private 
Bill Office of the House of Commons to incorporate and confer 
powers on & company to be known as the Derbyshire and Not- 
tinghamshire Electric Power Company. The Company is to be 
established for the purpose of producing and supplying electrical 
energy within the whole of the county of Nottingham and the 
county of Derby, except that part of Derbyshire which lies to the 
south of the River Trent and to the north-west of the boundary 
between the unions of Bakewell and Chapel en le-Frith. The 
share and loan capital of the proposed company is fixed ab 
£2, 400,000, of which £600 000 may be raised by the issue of 
debenture stock, and £1,800 000 by the issue of £1 shares, bub 
with the right to divide these shares into preferred half shares and 
deferred half-sharea. The Company ask for powers to proceed to 

uire the lands authorised to be taken under this Bill as soon as 
£100,000 of the capital of the Company shali have been subscribed 
under contract binding the parties. The promoters named in the 
Bill are Sir Edward Hamer Carbutt, Barb., Mr. F. Faithfull Begg, 
Mr. F. Carver, Mr. F. Clench, Mr. Duke Fox, Mr. Archibald 
Grove, Mr. M. H. Mills, Mr. W. O. Plowright, and Mr. J. W. 
Thonkerey. 

Large Power Scheme.—The Westinghouse Companies’ power 
works at Messena, on the Stb. Lawrence River, which io is hoped 
will commence the supply of electricity in about July next year, 
is to be of larger capacity even than the world famed Niagara 
plant. Since 1895 there have been installed ab Niagara 10 West- 
inghouse electric generators of 5,000 h. p. capacity each. For the 
St. Lawrence Power Company 15 Westinghouse generatora, of 
5,000 h. p, each, are under construction. The power-house is being 
builb on the bed-rock of the Grasse River, and will be about 
700fo. long by 150fo. wide. Each of the turbines will consist of a 
set of six wheels, produce 6 000 h p., and be directly coupled to one 
generator. The town of Messena is situated between the 
So. Lawrence and Grasse rivers, which at this point are almost 
parallel streams, separated by a distance of less than three miles, 
and with the St. Lawrence about 36ft. higher than the Grasse. 
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The canal conveying the water from the St. Lawrence to the 
power-house is large enough to accommodate large lake vessels, 
and in the future a lock will probably be constructed to pasa these 
vessels to and from the canal and the Grasse River. The deepening 
of the latter would make Messena both a lake port and a seaport. 
To develop 75,000 h. p. the canal will need to be widened to a width 
of 263ft., and the Grasse River will have to be deepened. Ib is 
expected that a part of the plant will be in operation eupplying 
the eurrounding neighbourhood with electric power during the 
coming summer. 

Sunderland.— Ad a recent meeting of the Chamber of Commerce 
an intereeting diecuesion took T ces as to the proposed munici- 
pd of telephones. Mr. Heavieide, who had charge of this 

istrict on behalf of the Post Office and who attended by request, 
said that the Postmaster.General was offering in Sunderland to 
establish an excbange circuit in accordance with the new terms 
recently adopted. The Post Office applied in the middle of 
February for wayleaves to cover the whole of the town with a 
service of telephones, but from that time to the present the 
Government bad not got that sanction from the Corporation, and 
the matter was further complicated owing to the Corporation not 
having decided whether or not they would apply for a license 
for the municipalisation of the system. If that license were granted, 
of couree, the Government would enter into competition in 
Sunderland, but, on the other hand, the Government were not 
justified in making any great expenditure if a license were to be 
granted to Sunderland. If the Post Office establiehed & large 
centre in Sunderland the communication with the trunk calls 
would be more rapid than through other systeme, because two 
connections would be obviated which would otherwiee have to 
be made. He added that Halifax, Portsmouth, Brighton, and 
Glasgow bod already applied for licenses, but none had yet done 
anything in the matter further than that Ib waa a very big 
question, and a matter in which expert knowledge of a very special 
kind was wanted. It was very different to working with heavy 
currente, for the currents were microscopic, and the apparatus 
extremely delicate, and it required almost infinite knowledge of 
debails to make it successful. The Government were unable to do 
nr abi until the Corporation had decided what they would do in 
the matter. 


TRACTION. 


Colchester.—The Corporation have sealed their application for 
a tramways provieonal order. 

Rawmarsh —The tramway negotiations are proceeding. No 
definite answer has been arrived at. 

Felkestone —The Town Council have formally confirmed their 
resolution to apply for a tramways provisional order. 


Cleveland and Durham Electric Pewer Co. —À conference has 
been arranged of councils affected by this company’s Bill. 


Brighton.— The Tramways Committee have approved the plan 
of the proposed electric tramways subject to certain amendments. 


Gloucester.— A deadlock has ariaen between the Corporation 
and the tramways company with regard to the proposed tramwaya. 


Maryport. — Tbe District Council recently appointed representa. 
tives to attead a conference of local authorities concerned in the 
roads over which io ie proposed to run electric trams. 


Bristol. —Colonel von Donop, R. E, inspected the permanent 
way and the general equipment of the Bristol electric tramways 
on Thureday and Friday. There are now 30 miles open. 


Huddersfield.—Mr. H. N. Thomas, the resident engineer and 
clerk of tue works at the electrical power station, has been 
appointed electrical engineer at a salary of £300 per annum. 


Grimsby.—On Thursday lasd week the firat trial car was run 
on the new tramway line diverting the up traffic in Victoria. 
streed round by George-atreet, Osborne-street, and Bethlehem 
street. 

Falkirk.—The Town Council last week agreed to the draft 
tramways provisional order which the Roads Committee had 
approved of subject to certain proposed amendments being given 

d to. 


British Columbia. Electric Railway. — The directors have 
declared an interim dividend on the ordinary shares ab the rate of 
4 per cent. per annum, free of income tax, for the six months to 
Sept. 30 last, 

Hull.— The city engineer is now engaged on the preparatory 
work in connection with the wood paving and the laying down of 
tramlines in the Market - Place and Queen-street. The actual work 
will probably commence shortly after Christmas, 

Nigin.—Tho County Council have received a petition from the 

ers of Hopeman asking the Council nob to consent to the 
provisional order which it is proposed to apply for to authoriee 
the construction of & tramway between Clash Quarry and the 
village of Hopeman. 

Twerton (near Bath).— The Parish Council has expressed its 
satisfaction of the plan of the proposed route and extension of the 
electric tramways from Twerton Station to Lower Mills, and the 
clerk has been instructed to write the company and the Rural 
District Council on the subject. 

Birkenshaw.—At the monthly meeting of the District Council 
last week, the clerk was empowercd to take the necessary steps 
to purchase, at the expense of the British Electric Traction 
Company, the portion of the Dewsbury, Batley, and Birstall 
Tramway within the Birkenshaw township. 


Aberdeen.—The Tramways Committee have agreed to recom- 
mend the Council nob to take the ground at Dee Village for 
tramway car sheds. The following committee has been appointed 
to define the duties of the manager of the tramways and the elec- 
trical engineer: Lord Provost Fleming, Councillor Wilkie (the 
convener), Treasurer Bisset, Councillors Johnaton, Geo. Brown, 
Kemp, and Glass The question of widening Park-street is being 
considered by a sub committee. 

Liverpool. —The proposed line of the Manchester and Liverpool 
Electric Express Railway is to be laid in a cutting, instead of 
being on the viaduct principle, as previously pro This will 
be covered over at intervals in a similar way to that in which the 
London underground was constructed, and it is proposed to leave 
open spaces over the tunnels so that the Corporation may make 
gardens, and thus create a beautiful promenade a mile long 
through the worst slum property of the town. The capital of the 
company is now fixed ab £2, 100,000 

Greenwich —At the las) meeting of the Borough Council a 
letter was received from the South-Eastern Metropolitan Tram- 
ways Company. whose lines run from Greenwich to Catford, . 
informing the Council that they had applied to the Board of 
Trade for their approval to the reconstruction and electrical 
cquipment of the company’s tramways upon the Schuckert surface- 
contact system, and that the Board in their reply stated that they 
desired to learn the views of the several local and road aubhorities 
concerned. The matter was referred to the Highways Committee. 


‘Charing Cross, Euston, aud Hampstead Railway Extension 
Bill —The committee of the Hampstead Heath Protection Society 
have passed the following with regard to this Bill: Thad this 
eociety objecb strongly to the propoeed exteusion on the grounds 
that tuonelling under the heath may iojure it, and that the 
threatened erection of & station on the summit of the Hampetead 
hill, or on or adjacent to any part of the heath, would be a sub- 
stantial injury to the heath. The society will therefore use every 
3 to oppose the proposed extension as shown on the deposited 
plans 

Middlesex.—The County Council, on the recommendation of 
the Parliamentary Committee, have agreed vo op the Kingston 
Corporation Tramways Bill and the London United Tramways 
Bill with the view to the protection of county interests. The Par- 
liamentary Committee’s recommendation that the County of 
Middlesex Ligh» Railways (Joint Order) be granted to the County 
Council alone, and, further that a supplemental agreement be come 
to with the Metropolitan Omnibus and Tramways Company 
accordingly, was adopted las» week. The County Council have 
appointed a Light Railways and Tramways Committee to take 
charge of the construction, control, and management of light 
railways and tramways which may belong to the County Council. 


Scarborough.—The Streets and Buildings Committee have 
recommended the Corporation to withhold for the present their 
eanction to the proposed scheme of the electric tramways company. 
Two clauses in the pro Bill are strongly objected to. One is 
in reference to the period of purchase and the other the levying 
of toll for transit over the Marine Drive. The company proposes 
50 years as the period of purchase, but the committee favour 21 
years. The company aleo proposes to pay half tolls for trama 
running over the drive, and in retaro to illuminate the drive by 
electricity. The committee contend that this would nob be fair 
to the owners of other vehicles who use the roadway. The com- 
mittee’s recommendation will, it ie anticipated, be unanimously 
agreed to at the full Council meeting. i 

Oldham.— The Middleton-road section of the new electric 
tramways was opened on Saturday. The centre under-running 
overhead s pi (ita has been adopted. The steel standards 
are of the side bracket type, with cast-iron ornamental bases and 
ornamental wrought iron scrollwork and collars designed by the 
borough engineer. The electrical energy is being supplied by the 
Electricity Committee of the Corporation from their present 
power station. A new Mss station is under construction, 
and will, when completed, be capable of supplying about 
20 000 h. p. In addition to the section just. opened, seven miles of 
track is already completed, and the electrical equipment is being 
pushed rapidly forward. The total estimated cost of the whole 
system, with 25 miles of track, excluding the new power sbation, 
bub including permanent way, electrical equipment, cars, and car 
depöts, £400,000. 

Proposed Metropolitan Railways. — The p:rticulars of the 
powers sought under the 18 Bills deposited for promotion in the 
next cession of Parliament show a total capital outlay of £24,020, 000, 
made up as follows: City and South London Company, £300,000 ; 
Charing Croes, Hampstead, and Highgate, first Bill £1,800,000, 
second Bill £1,800,000; Central London, £600 000; Brompton 
and Piccadilly Circus, £1,800,000 ; Piccadilly and City Railway 
Company, £1,500,000; line from New King’s-road to Buckingham 
Palace-road, £1,250,000; line commencing in Islington and 
terminating ab a point under Drummond-street, St. Pancras, 
£420,000 ; line from near Charing Cross to Park lane, Kensington, 
and Hammersmith, £2,250 000; from Victoria to City, £2,100,000 ; 
from City to Peckham, £3,300,000 ; line from Ciby to Tottenham, 
Walthamatow, and Leyton, £4,500,000 ; and from City to Waltham 
Abbey, £2,400,000. 

Tube Railways and Householders.—A meeting of the Court 
of Common Council was held at Guildhall on Thursday week, the 
Lord Mayor presiding. Sir Prior Goldney, the Remembrancer, 
replying to a question by Mr. Deputy Johnson, said he was aware 
that a great deal of public attention was being directed to the 
construction and working of what were called '' tube railways " in 
London. Some half dozen Bills had been deposited in Parliament 
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in connection with new railways of the kind, but until the middle 
of January, or, perhaps, until the commencement of the session, ib 
would not be known which of them would be proceeded with. 
Householders who were apprehensive that their buildings would 
be damaged by tho vibration caused by the running of the trains 
ought to ascertain all necessary data in anticipation of the Bill 
being prosecuted. There might be questions whether the powers 
of the railway companies had been exceeded or not in the manner 
in which the lineg had been constructed. The Board of Trade 
had taken exceptional steps to estimate the facts for themselves 
by appointing a committee of experts to ascertain the causes and 
bhe extent of the damage, and persons seriously injured should 
lay their evidence before the Board, and no doubt it would be 
satisfactorily dealt with. It was anticipated that the committee 
would report in time to geb a stock clause inserted in all future 
Bills for the protection of the public. 

Wolverhampton.— We notice thab '' Perplexed " writes to the 
Financial Times, giving his experience of the so- called voluntary 
wiuding-up" of the Wolverhampton Tramways Company. He 
states that ''In the month of April last the Wolverhampton 
Company sold its tramway, with its cars and stock, to the Corpo- 
ration of that town, but only in go far as the tramway was included 
in the town boundary. The Corporation paid the tramway company 
the sum of £22,500, but to this day no record of the transaction 
have the shareholders received, neither has a fraction been paid to 
them. Enquiries have elicited the remarkable reason, given by 
the secretary of the tramway company viz., that a separate sale 
of the tramway property outeide the town of Wolverhampton to 
the British Electric Traction Company has not been completed in 
coneequence of a dispute having arisen months ago as to the terms 
on which this outside property should be taken over, and arbitration 
was agreed upon. If tbis arbitration has commenced ib is high 
time ib was completed, but as to why the large sum of money 
: already long since paid by the Corporation to the tramway company 
has not been distributed to shareholders I can obtain no explana. 
tion ‘‘ Perplexed” goes on to express the opinion that had the 
High Court officials had this business placed in their hands share. 
holders would months ago have received a large proportion of 
their money, and probably would have settled the alleged dispute 
bhat had arisen. The writer, in conclusion, contends that share. 
holders should have been called together and the delay explained 
why money had been so long locked up by the directors of the 
tramway company, and why they had not been furnished with a 
detailed account showing the acbual position of affairs. 

Kingston-on-Thames,— We understand that the Corporation 
and tbe London United Tramways Company are still disputin 
over the question of the ownership of the lines to be run throug 
the borough. 'The Corporation are endeavouring to obtein a 
provisional order to become the tramway authoriby for the borough, 
and d warmly opposing the company’s Bill. A committee of 
burgessés bas been formed to support the Corporation in their 
efforb to obtain this provisional order, and it would seem from 
certain correspondence which has been forwarded to us that there 
is a good deal of excitement in the locality over the question. Ib 
is stated that by the terms offered by the company, Kingston 
would get 4 per cent. on the estimated outlay of the line, nothing 
definite for track maintenance, and the power of purchase at 
market value at the end of 25 years. These terms do not please 
the Council, who say they do not accord with the interests of the 
borough, and cannot be accepted. The Council will, therefore, 
persevero in their opposition to the company's Bill and with the 
promotion of their own. The Tramways Special Committee’s 
report states that the actual proposals are more prohibitive of 
eventual purchase than ever. The company seek to abrogate 
Section 43 of the Tramways Act, 1870, and, in addition, require 
that the right of purchase shall be deferred from 21 to 25 years, 
and shall only then be exercised on payment of a '' going concern" 
price. The committee, however, say thab before any local autho- 
rity in the Surrey portion of the company’s scheme can exercise 
the power of purchase, each of euch authorities must agree bo 
purchace the portion of the undertaking situate in the district of 
such authority. Barnes District Council is one of these authorities, 
and the proposed line in that district is unconnected with the 
others; so that, if ib should not at one and the same time suit the 
purposes of Barnes to purchase, none of the other authorities 
could do so. Any pro more preposterous, the report goes on 
bo state, it would be difficult to imagine. The company’s condi- 
tions, contrary to the interests of the borough as they previously 
were, are now, as contained in their Bill, still worse. 


NEW COMPANIES. 


The following new companies have been registered : 


British and Foreign Electrical Vehicle Company, Limited. — 
Capital of £150,000 in £1 shares. Object: to acquire the assets 
of the Leeooll Electric Battery Company, Limited, together with 
one-half share in the Leecoll patents in various countries. The 
nobice of the present issue of capital appeared in our last issue. 

Elden Engineering Company, Limited.—Capital of £2,000. 
Object: to adopt an agreement with R. Hancock, and to carry on 
the business of consulting, mechanical, and electrical engineers, 
etc. 

Hilectrical Navigation Protection Company, Limited. — 
Object: to carry on the business of electrical engineers, con- 
structors of cables, wires, lines, and works, generators and dis- 
 tributors of electricity, electric light convractors, electricians, etc. 


L. Gardner and Sons, Limited.—Capital of £50,000 in £1 shares. 
Object: to acquire the business carried on at Barton Hall Engine 
Works, Patricroft, Lancashire, as L. Gardner and Sons, and to 
carry on the business of mechanical, electrical, and general engi- 
neers, etc. 

Hiligrove and Armidale Electrical Corporation, Limited,— 
Capital of £70,000 in £1 shares. Objects: to adopb an agreement 
with the International Railway Corporation, Limited, for the sale 
of the undertaking described as the Hillgrove and Armidale Water 
Power Electric Company, and an assignment between the said two 
parties and Crompton and Co., Limited, of an agreement pro- 
viding for the | management thereof, to acquire the benefit of 
certain powers ted by the Legislature of New South Wales, 
to carry on in the county of Sandon and elsewhere in Australia 
the business of an electric light and power company, to facilitate 
the navigation of the River Gyra, and to carry on the business of 
electricians, mechanical and electrical engineers, to construct and 
maintain rail, tram, and omnibus systema, to lay down cables, 
wires, lines, accumulators, dynamos, etc. 

Kapunda Copper Mine, Limited.—Capital of £120,000 in £1 
shares. Object: to acquire a mine and obher property ab or near 
Kapunda, South Australia, and to carry on the business of miners, 
explorers, smelters, and refiners of ores, metals, and mineral 
substances, engineers, etc. 

W. T. Kent and Co., Limited.—Capital of £250 in £1 shares, 
Object: to acquire W. T. Kent’s patents for improved cup and 
ball joints for gas pendants and the like, and apparatus and 
machinery for the same; and to carry on the business of gas and 
electric light fittings, etc. 

W. 8. Laycook, Limited.—Capital of £150,000 in £1 shares. 
Object: to carry on the business of railway plant and stores 
contractors, automatic, pneumatic, electric, and other coupler and 
brake manufacturers, etc. 

Locomobile Company of Great Britain, Limitod. —Capital of 
£100 in £1 shares. Object: to manufacture and deal in vehicles, 
whether worked by animal traction or by steam, oil, electricity, 
or other mechanical power, etc. 

Murtega Minerals Company, Limited.—Capital of £80,000 
in £1 shares. Object: to acquire and work mining properties in 
Portugal or elsewhere, to explore mines and land supposed to 
contain minerals, metals, etc., to construct and maintain rail and 
tram roads, wharves, docks, piers, warehouses, and other buildings, 
telegraph and telephone systems, as producers and suppliers of 
gas iud. electricity for the purposes of light, heat, or power. 

Northern Counties Traction Company, Limited.—Capital of 
£5,000. Object: to carry on the business of electricians, electrical 
and mechanical engineers, suppliers of electricity for all purposes, 
etc. 

Rollason and Eccleston, Limited. —Capital of £1,000. Object: 
to acquire the business of Rollason and Eccleston at Birmingham, 
and to carry on the business of electrical and general engineers, 
etc. 

Sarragoza Zinc Mines, Limited. —Capital of £60,000 in £1 
shares. Object: to adopt and carry into effect an agreement 
made by this company with the Rio Tenido Copper Mines, Limited, 
for the acqusition of certain mines, mining property, etc. 

A. Sauvee and Co., Limited. —Capital of £50,000 in £1 shares. 
Object: to acquire the business carried on by A. Sauvée and Co., 
ab Union Works, 60, Park street, Southwark, and to carry on the 
business of engineers, machinery manufacturers, metal workers, 
metallurgists, eleectrical engineers, hardwaremen, manufacturers 
of rolling stock, etc. 

Slough Creek, Limited.—Capital of £200,000 in £1 shares. 
Object: to acquire the busines of the Incorporated Exploration 
Company of British Columbia, Limited, to adopt an agreement 
with the said company and ite liquidator, and to carry on the 
business of miners, engineers, etc., to construct and maintain 
rail and tram roads, wharves, docks. piere, warehouses, and other 
buildings, telegraph and telephone systems. 

Sneyd Collieries, Limited.—Capital of £250,000 in £10 shares 
(10 000 6 per cent. cumulative preference). Object: to acquire 
the business of the Sneyd Colliery and Brickworks, Limited 
(incorporated in 1881), to adopt an agreement with the said old 
company, to carry on the general business of miners, and to 
construct and maintain telegraph and telephone systems. 

Whimwell Copper Mines, Limited.—Capital of £150,000 in £1 
shares. Object: to adopt and RI into effect an agreement 
made by thls company with the B of New Zealand for the 
acquisition of certain mines, mining rights, etc. 

Wright's, Limited. —Capital of £2,000. Object: to acquire the 
business of W. Wright and J. Holdsworth at Ashton-under-Lyne, 
and to carry on the business of mechanical and electrical engineers, 
electricians, etc. 


PROVISIONAL PATENTS, 1900. 


DECEMBER 14. 


$2789. Imprevements ia the electrolytic production of tubes, 
sheets, and wires, Sherard Cowper-Coles, 82, Victoria- 
street, Westminster, London. 
22801. Improvements connected with electric lamps. Walter 
McGregor: Douglas, 15, Water-streeb, Liverpool. 
ements in arc lamps. Joseph Devonport Finney 


$9848. Improv 
Andrews, 75, Fulham-park-gardens, London. 


“ 


high-tension electric fuses, August 
id Krause, Peel Works, 


—€—T" 
and Albert Julius Dav 


Adelphi, Salford, Manchester. 


29824. System of distribution for independent polyeyolte 
electric currents. Engelbert Arnold, Ole Sivert 
Ss a erm and Jens Lassen la Cour, 47, Lincoln's inn- 


The automatic electric post Edward Léon Gordon, 65, 
Chancery-lane, London. 

22872. A process for increasing the luminosity of electric 

t lamps. — Bushe, 32, Bullingham- 
mansions, Kensington, London. 

22902, Improvements in electrolytic methods and apparatus. 

Edwin Edser and Meyer Wilderman, 18, Southampton- 

buildings, Chancery-lane, London. 


DECEMBER 15. 


MEN — — shades and lamps 
of electric lighting pendants. Joseph Boulton 
Belcher, 35, Lichfield- d Stafford. 

22926. The Facile electric shade remover. 
Morrieon, Hazlewood, Barlow Moor-road, 
cum-Hardy, Manchester. 

22933. Improvements in combined electrical transformers 
and choking coils. August Eckstein and Arthur 
Ernest Angold, Peel Works, Adelphi, Salford, Man- 


Alexander 
Chorlton- 


22956, Improvements in coherers. 
Hatton garden, London. 

22958. Improvements in or relating to safety devices 
applicable to trolley poles and like current 
collectors for electric railways and tramways. 
Phelan McCullough, Thomas Blaney, and Robert Raron, 
6, Lord-street, Liverpool, 

22972, Improvements in and connected with the electric 
Mghting of railway and other vehicles, Edwin 
Mumford Preston, of the firm of J. Stone and Co., 77, 
Chancery lane, London, 

22982. Improvements in hoiders for globes, refiectors, and 
the like for electric incandescent lamps. George 
Chieholm, 5, Corporation street, Birmingham. 

22987. Improvements in wireless electric signalling 
apparatus. Charles George Fernie, 22, Glasshouse- 
street, Regent-street, London. 


Leslie Bradley Miller, 93, 


COMPLETE SPECIFICATIONS ACCEPTED 
To be published on Jan, 5 


1900, 
2897. Electric railways on a 


Chapman. 


surfaco-contact system, 


9511. Construction of swivel heads of electric car trolleys. 


Cuttler. 
17467. Telephone switchboards, Cedergren and Kähr. 
19500. Electric switches, British Thomson- Houston Company, 


Limited. (Hewlett.) 
————— 
TRAFFIC RETURNS. 
Returns for Increase Total recelpta for 
Line. week or half-year. 
Ending |1900. 1899.! decrease. | 1900, | 1899, 
£ £ £ £ £ 
Aberdeen rat'n| Dec. 22 607; 508| + 98 |20 501 |17 459 
Birmingham Trams. „ 22| — | — —  |993,849/212,001 
Blackburn Corp'rat'n „„ 14 432| 527 + 104 |22341 19 902 
BlackpoolCorporatn.| „ 20 185| 1:5 + 70 27,929 20.536 
Black pool.Fleet wood „ 22| 164) 122 + 42 20,164 |20,083 
Bolton Corporation.| -—  /|1,237| - —  |51,444 | — 
Bradford City Trams} „ 23 852 372 + 480 |21,467 14,898 
Bristol Tramways Co. „ 21 |3,801|2 763, MS 638 — — 
Carlisle T'mw'ys Co „ 15 121| — — 4960/ — 
Central London Ry. | „ 22 6,135“ — — 111,568 — 
& South London „ 23 |1,920/1,194) + 726 |41,569 25.016 
Cork E. T. and L. Co. „ 20| 379| 3327 + 47 20,748019,210 
Dover Tramways ..| „, 22 182| 151 + 31 10.433 9,586 
Dablin & Lucan E. R Oct. 6 98} 774 21 1.590 — 
Dublin U. T., elec. cars Dec. 21 3,547 3,107 + 440| — — 
Dublin S.D. Electric, „ 21 762) 647 T 15 — — 
Dundee Tram Co. (b) „ 6] 480] 352 + 128| — — 
Glasgow Corporation , 22 |9,246/8,504 + 742 — — 
ax Corporation| , 17| 643| 491| + 152 |98,699 22,837 
js 1 .8.| „ 151,553] 644 + 709 — a — 
Corporat'n „  8/8,075|6,801| +1,274 388 625 337,898 
—— Overhead „ 161.527 1,432 + 95 39,658 38,908 
Sb. Helens Tramwys. „ 19| — | — |+ 205 — — 
Sheffield Corporation| ,, 23 2,8360 — — — — 
Southampton Tram „ 20 664] 249 + 385 — — 
BouthportOorporat'n| ,, 8 366] 329 + 37 — — 
Swansea Tramways. Oct. 5| 447| 263 + 184 7,093 | 4,462 


Since a, 1. 5 Partly electrical. c Since Jan. I. e From qulyl30. 


June 30. Fortnightly returns. 


= Je. 


COMPANIES’ STOCK AND SHARE T" 
Name. | pri 


. and Industrial. | 
Aron Electricity Meter, 6 p.c. vr waist 1-125,000 1 


British Insulated Wire, Ord., 1 
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5 per cent. Debentures .... ss. =. me =- = =e ms =o 56 
4 per cent. Deb, Stock, Red————- 100 
5 per cent, Second 
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Deb. Stk., Prov. Orts. 
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per cent. Debentures . 
s Gutta Percha, and Telegraph “Works . 
6. DebeniureB .. 
on and Malntenan ee 


India — 
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Eleetrie Lighting à and A mes y 
Blackheath & Greenwich Distric 1-101,200 os 
Bournemouth and Poole, erede n 
14 pe r cent. Cum, 1 „ „ „ „ „ „ „ „% „% „% „% ee ee ee 

— Stock, Red. 

Brompton and Kensington, Ordin 
7 per cent, Preference.. so wee 
Calcutta Electric A pega Ordinary, No. 120,000 - ves 


=. — wx 


Folkestone Í n Ni LE >. m LO 
ove ectric Lighting, Limi ted, Ord., 1- 
Kidderminster and Dist. * e and Traction, ER 
London Electric, ae 

6 per cent, Pref. 
—— 4 per cent. Int Mortgage Debenture Stock, Red. - — 


13 
100 
5 
5 
5 
6 
100 
1 
10 
10 
100 
b 
5 
5 
6 
b 
5 
=. — —— m — .. 100 
10 
10 
100 
10 
10 
6 
. 100 
6 
5 
10 
8 
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nnn 


i 
haros . 6 
Sh New eh ad nm u 
Oxford Electric, , 1-96 and 407. lb,. 
River i and Traction, Be. 100 
100 
5 
100 
8 
i3 


Plate Electric 
Royal m — Company of Montreal .. 


cent. t Shares M Debenturea 
— arkets Electric Supply , 1-12,000 .. 
c— 4 cent. Debenture 5 „„ „„ „„ „60 
South n, Ordinary .. e 


St. James's and Pall Mall, Ordinary, “101-20,080 . - ssc 


rl ee ee ee ee ee ee ee ee 


, Ordinary 
—— 80,001. 109,437 4 „„ 
Electric Railways.— 


See „„ „„ ee eens ee 


Central London, Ordinary  ., a.m. m tomm es 
— Fret. Hslt-Ghares Etappe A RA ; 3d 
ATy ..-eem hmmm mnn mmn ht 10 4 
—— 4 per cent. Debenture Stock ms.. =s + eese a+ oe = os 100 — — 
5 per cent. — — „ene DEN e. 100 os 
96 * ^ ^ "^ 64 s mge „ 100 oe d 
Liverpool Overhead, 5 cent. Frei. . e eee 
Waterloo and City, arp. awa 100 as, 
Electric Tramways.— 
Blackpool and Fleetwood Tramroad "PI ... 10 
Brisbane Tramway ........«. o ntt 


s... „„ „„ 


25252 „„ „ „„ „: 


New on, ary.. Oe ee „ „„ „„ 
6 per cent. Cum. Pret.. . 22 2 200 
Oldham, 20 M Hyde be Mis Ordinary 
Cent. Cum. Fre... mr 


puriratiriiiiiia 


— Cae, SE — 

—— per cent. Cum. Second Pref; e 
——— 6 per cent. Non. Cum, Third Pref, 
—— 4 per cent. Deb, 


Oriental Telephone and l 


—————— ; 
Red. . r 
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